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@ ABSTRACTS IN ENERGY RESEARCH 


Abstract 


ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Report number Date of publication Contract number 


Availability Author(s) Title 
Zg 
‘(LA-—8830-MS)/ ‘Nycleonic analysis of the EJF neu- 


injector-duct } ang pifig-duct ¥ shields. 


Corporate 





24582 
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‘Urban, 


T.; Seed, T.J.; Dgdziak, DJ: "(LosfAlamos Scientific 











Lab., NM\(USA)). May 1981: ‘Contract W-7405-ENG-36. 82p. 





(NTIS, PC A0S/MF AO1. Order Number DE81023986. 


A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates balculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 


| three-dimensional Monte Carlo results. 


Journal citation Date of publication 


Author(s) Title 
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24033 ‘Semj-empiricalfprediction of bubble diamfter in gas 


fluidized "Bar-Cohen, A.; Glicksman, L.R.; Hdghes, R.W! 
(Ben GurionyUniv. of the Negev, Beer Sheva, Isr). ‘Jpternational 








_Journal of Multiphase Flow; 7: No. 1, 101-113{Feb 1981). 


Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 
frequency relations, can provide an accurate prediction of 


| bubble size and its parametric trends. 25 refs. 


@ INDEXES TO ENERGY RESEARCH 


ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


24582 LA—8830-MS Nucleonic analys the ETF neu 
tral-beam-injector-duc and vacuum-pumpit juct shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.I. (Los Alamos Scientific 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC AOS/MF AOL. Order Number DE81023986. 
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vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 


@ Personal Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Bar-Cohen, A., Semi-empirical prediction of bubble diameter in 
sas fluidized beds, 7:24033 

Dudziak, D.J., See Urban. W.T., 6:24582 

Glicksman, L.R., See Bar-Cohen, A., 7:24033 

Hughes, R.W., See Bar-Cohen, A., 7:24033 

Seed, T.J., Sce Urban, W.T., 6:24582 

Urban, W.T., Nucleonic analysis of the ETF neutral-beam-injec 
tor-duct and vacuum-pumping-duct shields, 6:24582 (LA 
8830-MS) 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles or informative phrases, 
or both, specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


Los Alamos National Lab., NM (USA) 
6:24582 LA—8830-MS 


W-7405-ENG-36 


@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number-Report Number Correla- 
tion is included for convenience. 
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The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
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BIOMEDICAL SCIENCES, 
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Toxicity 
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Effects 
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Thermal Effects 


BIOMEDICAL SCIENCES, 
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Medicine 
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Chemistry 
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3129 (INIS-mf—6403) Study on dormancy in Gladiolus. 
Pandey, R.N. ae Atomic Research Centre, Bombay 
dia). Landsca id Cosmetic Maintenance Section). 
mbay Univ. 
A10/MF A0O1. 

Thesis. 

An attempt was made to break the dormancy of the corms 
and cormels of Gladiolus var. ‘Scarlet’ by conventional treatments 
such as temperature, chemical and hormonal and an unconventional 
treatment like ionizing radiation. The radiation treatment included 
the presowing irradiation of corms and cormels with different doses 
of Co-gamma rays. Lower doses (500 to 2000 R) proved stimula- 
tory for sprouting only when the corms had undergone some post- 
irradiation storage. Sprouting of cormels was stimulated by 1 KR 
and inhibited gradually by higher doses. The effect of 1 KR and 10 
KR on various physiological parameters such as respiration, 
changes in starch, sugars and amylase activity was studied during 
the post-irradiation storage of the cormels in the moist sand. In gen- 
eral, while the irradiation by 1 KR resulted in an increase in 
oxygen uptake, 10 KR dose decreased it. Total amylase activity 
was inhibited by irradiation at both the doses. This inhibitory effect 
was over by two weeks in 1 KR-irradiated lot and 4 weeks in 10 
KR-irradiated lot. Slight stimulation in the activity of alpha amy- 
lase and of total amylase was observed at later stages in 1 KR-irra- 
diated lot. Beta amylase activity was inhibited by irradiation at both 
the doses. Changes in starch content of irradiated lots showed both 
increase and decrease at times. Changes in total sugars content in 
treated lots followed a pattern as in control, except that the magni- 
tude of the changes differed. The pattern of changes in reducing 
and non-reducing sugars was almost similar qualitatively in irradiat- 
ed and control cormels. Thus, radiation induced promotion and in- 
hibition of sprouting could be generally and respectively attributed 
to improved and lowered availability of simpler carbohydrates for 
developing roots and shoots. 


dia)). 1980. 212p. NTIS (US Sales Only), 
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3130 Cue e-ae Fossil-energy program prog 

ress report for September 1981. McNeese, L.E. (Oak Ridge 
National Lab., TN US’). Nov 1981. Contract W-7405- 
ENG-26. 107p. NTIS, PC A06/MF A0Ol. Order Number 
DE82002494. 

This report - the eighty-sixth of a series - is a compendium 
of monthly progress reports for the ORNL research and develop- 
ment programs that are in support of the increased utilization of 
coal and other fossil fuel alternatives as sources of clean energy. 
The projects reported this month include those for coal conversion 
development, chemical research and development, materials tech- 
nology, component development and process evaluation, technical 
support to major liquefaction, process analysis and engineering 
evaluations, fossil energy environmental analysis, environmental 
control technology, coal preparation waste utilization, atmospheric 
fludized bed coal combustor for cogeneration, TVA FBC demon- 
stration plant program technical support, PFBC systems analysis, 
FBC char utilization improvement, fossil fuel applications assess- 
ments, performance assurance system support for fossil energy proj- 
ects, international energy technology, generalized equilibrium 
models for liquid and gaseous fuel supplies, analysis of coal produc- 

ion, and fossil energy information center. 
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REFER ALSO TO CITATION(S) 3168, 3171, 3173, 3174, 3176, 3178, 3180, 
3192, 3201, 3213, 3219, 3220, 3220, 3223, 3224, 3225, 3226, 3227, 3228, 3229, 
3230, 3231, 3232, 3233, 3233, 3236, 3526, 3943, 4370, 4468, 4713, 4713, 5677 


3131 (ANL/FE—81-63) Analysis of _— 5 eee 
injection tuyeres from the GFETC slagging 

sification pilot plant. Dierc D DRT Fo oC 
G.M. (Argonne National rd IL (USA). 
tract W-31-109-ENG-38. 26p. NTIS, 
Order Number DE82003235. 

Several failed steam-oxygen injection tuyeres from the 
Grand Forks Energy Technology Center slagging fixed-bed coal- 
gasification pilot plant have been analyzed. Most of these tuyeres 
had failed due to severe cracking of the tip around the opening for 
the steam-oxygen stream at the surface facing the molten slag. 
However, one of the tuyeres exhibited no cracking at the tip, but 
instead failed due to the perforation of the sidewalls near the tip. 
The tuyere tip cracking was found to be transgranular, and regions 
of both highly branched cracks and more uniformly spaced cracks 
were observed. This cracking was attributed to thermal fatigue, 
probably environmentally assisted, and modifications in the tuyere 
tip design to reduce thermal stresses were recommended. The 
sidewall perforations in one of the tuyeres were due to a melting 
process, and are believed to have occurred by local spontaneous ig- 
nition and melting in the presence of high-pressure oxygen when 
the steam supply to the tuyere was interrupted during operation. 


Tes: Con- 
A03/MF AO1. 


3132 (BNL—30062) Rapid hydropyrolysis of sub-bitumi- 
nous and bituminous coals. Fallon, P.T.; Steinberg, M. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 10p. (CONF-810812—39). NTIS, 
PC A02/MF A0O1. Order Number DE82000776. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Two sub-bituminous coals, New Mexico and Montana Rose- 
bud, and two bituminous coals, Illinois No. 6 and Kentucky No. 9, 
have been hydrogenated in a highly instrumented 1 in. I.D. en- 
trained downflow tubular reactor system. Coal particles residence 
times varied from approximately 0.5 second to greater than 6 sec- 
onds. The New Mexico coal yielded, based on carbon converted, 
approximately 20% liquid hydrocarbon products at 2000 to 2500 psi 
and 10% at 1000 psi. The maximum gaseous hydrocarbon yield was 
85% at 2500 psi and 900°C. The Montana Rosebud coal, studied at 
less than 2 seconds residence times and 1000 psi produced 12% 
liquid and 23% gaseous products. The caking bituminous coals, all 
run at no greater than 1000 psi, were used with diluents of lime- 
stone or sand to prevent agglomeration. The liquid yield from the 
Illinois No. 6 coal was 8 to 13% and the gaseous yield 34 to 43% 
when using limestone and 27 to 31% when using sand. 


3133 (DOE/ER/10468—T1) Fundamental studies of 
erosion for coal-gasification systems. Annual progress report, 
July 1, 1980-April 30, 1981. Vallance, C.S.; Follansbee, P.S.; 
Williams, J.C.; Sinclair, G.B. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA)). Jun 1981. Contract AS02-79ER 10468. 
49p. NTIS, PC A03/MF AO1. Order Number DE82001858. 

Portion of document are illegible. 

Results obtained during the last 10 months cover two areas: 
modeling of impact event using finite element methods, and experi- 
mental measurement of erosion rate of Cu and Cu-Al. (DLC) 





01 COAL AND COAL PRODUCTS 
0104 Processing 


3134 (DOE/ET/10495—T3) Catalytic hydrogenation of 
coal-derived liquids. Interim report, June-August 1981. Berg, 
L.; McCandless, F.P. eae State Univ., Bozeman 
(USA). t. of Chemical Engineering). Sep 1981. Contract 
AC22-76ET 10495. 37p. NTIS. PC A03/MF A0Ol. Order 
Number DE82003250. 

The development of special catalysts to convert SRC-II into 
a feedstock acceptable to a conventional petroleum refinery pro- 
ceeded with the carrying out of several long-cycle runs. A catalyst 
comprising 4% CoO, 8% MoOs, 1% NiO and 8% WOs on 
NALCO base 78-6008 was operated for 102 hours with burn-offs 
and resulfiding every three hours. The same catalyst was operated 
for 104 hours with regneration every eight hours. This catalyst was 
then operated for runs of 60, 100 and 300 hours with no burn-off. 
Harshaw’s HT400 with 15% MoOs and 3% CoO was operated for 
a single cycle of 165 hours before cogeneration. These runs pro- 
duced typically liquid yields of 90 to 100 vol. %, < 0.3 wt. % Ne 
and < 0.3 wt. % S in the product, and a yield of 45% of 40 to 
205°C. gasoline possessing octane numbers of 75.1 MON, 88.3 
RON, 81.7 (R+M)/2. A study of regeneration via burn-off and re- 
sulfiding showed a slight reduction in the size of the pores of the 
catalyst. Catalysts were prepared by impregnating 4% CoO, 2% 
MoOs and 2% WOs on seven different bases having pore diameters 
ranging from 90A to 420A. These catalysts as well as the unim- 
pregnated bases were evaluated for denitrogenation ability with 
SRC-II. Preliminary results point to the 220A pore diameter as the 
best compromise between diffusion limitation and reduction in sur- 
face area. 


3135 (DOE/ET/13005—T10) Exxon catalytic coal gasi- 
fication process development program. Quarterly technical 
progress report, January-March 1980. (Exxon Research and 
Engineering Co., Baytown, TX (USA)). Jun 1980. Contract 
ACO01-78ET 13005. 91p. (FE—2777-19). NTIS, PC A0S/MF 
A01. Order Number DE82002981. 

This work is aimed at advancing the catalytic coal gasifica- 
tion technology through the development stage to make it ready 
for further scaleup in a large pilot plant. One of the major objec- 
tives of the program is to demonstrate the feasibility of the integrat- 
ed process which includes gasification, gas separation, and catalyst 
recovery. This integrated system will be operated at commercial 
design conditions feeding bituminous Illinois No. 6 coal catalyzed 
with potassium hydroxide. This operation will demonstrate the feas- 
ibility of the catalytic coal gasification process in integrated oper- 
ation and will ready the technology for scaleup to the larger pilot 
plant stage. Work was aimed at further defining the effect of tem- 
perature, gas composition, gas flow rate, and pressure on the gasifi- 
cation rate. With pure steam feed to the reactor, the apparent acti- 
vation energy is about 31 kcal/g mole; however, with a feed mix- 
ture of He and H2O in equimolar amounts, the apparent activation 
energy is increased to about 46 kcal/mole. The gasification rate was 
found to be rather insensitive to pressure changes but highly sensi- 
tive to the ratio of HzO to He in the feed gas. Bench scale tests 
have verified that devolatilization pressure is the most important 
variable affecting char agglomeration. Initial results indicate that a 
mild oxidation at 350°F followed by a heat treatment will improve 
agglomeration properties. Work continued on the catalyst recovery 
screening studies to evaluate the economic impacts of alternative 
processing approaches and solid-liquid separation techniques. 


3136 (DOE/ET/13005—T11) Exxon Catalytic Coal-Ga- 
sification Process development program. Quarterly technical 
progress report, July-September 1979. Euker, C.A. f - 
(Exxon Research and Engineering Co., Baytown, TX 
(USA)). Dec 1979. Contract ACO1- 8ET 13005. 70p. (FE— 
2777-13). NTIS, PC A04/MF AOl. Order Number 
DE82002982. 

Catalyst recovery studies indicate that Ca(OH): digestion in 
dilute KOH (0.1 M) solutions may be as effective as in concentrat- 
ed solutions (1.0 M). The lack of adequate mixing of char, lime, and 
process solution prior to digestion was found to increase the 
amount of inactive potassium silicates in the recovered catalyst so- 
lution. This result may be due to agglomeration of lime prior to di- 
gestion, preventing the full utilization of the calcium in the lime for 
the digestion reaction. Experiments have shown that soluble potas- 
sium can be extracted from flocculant treated chars. Furthermore, 
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flocculant pretreatment was found to increase sedimentation and fil- 
tration rates by a factor of 2 to 5 depending on process conditions 
of temperature, pH, and weight percent solids in the slurry. A com- 
bination of a cationic and an anionic flocculant gave even better fil- 
tration and sedimentation rates and liquid clarity than the use of 
either one of them alone. Guidelines and recommendations for the 
safe operation of the PD gasifier were formulated and carried out. 
The gasification section of the PD was operated at 500 psia and 
1200°F using nitrogen and steam as the fluidizing gases for short 
periods of up to 15 hours while the feed and withdrawal systems 
were debugged. Aferwards, a sustained operation of 165 hours at 
conditions of 1200 to 1250°F and 500 psia was completed. Feed 
rates were 150 lbs/h steam, 3500 SCFH total nitrogen, and 90 lbs/h 
catalyzed Illinois coal. Material balances were in the 95 to 98% 
range. A study to optimize the Methane Recovery Section of the 
CCG process has been initiated. Work continued on catalyst recov- 
ery system screening studies to evaluate the economic impacts of 
alternative processing approaches and solid-liquid separation tech- 
niques. 


pose (DOE/ET/14700—7) Chemistry and catalysis of 
coal liquefaction: catalytic and thermal a of coal 

liquid and hydrogenation of CO to produce fuels. Quarterly 

progress report, -June 1981, Wiser, W.H. (Utah Univ., 

Salt Lake City (USA). Dept. of penn Son and Le ute Fe 

7 Aug 1981. ome AC22-79ET 14700. 56p 

A A01. Order Number DE82000762. 

Highlights for this reporting period are: a technique was de- 
veloped to measure active sites on a sulfided CoMo/AlOs catalyst 
by gravimetric measurements of O2 chemisorbed at -78°C in a 
dilute air/He stream; it was found that neither polarity nor concen- 
tration affected effective diffusivity of solutes in a porous catalyst 
support, which confirmed earlier results that surface diffusion is not 
operative in these systems, and that the dominant factor which de- 
termines diffusivity appears to be a drag coefficient. Reports of the 
following task groups with summaries are presented: chemical-cata- 
lytic studies; carbon-13 NMR investigation of CDL and coal; ca- 
talysis and mechanism of coal liquefaction; fundamental chemistry 
and mechanism of pyrolysis of bituminous coal; catalytic hydroge- 
nation of CD liquids and related polycyclic aromatic hydrocarbons; 
denitrogenation and deoxygenation of CD liquids and related N- 
and O- compounds; and catalytic cracking of hydrogenated CD liq- 
uids 


3138 (DOE/ET/14801—15) Gas/slurry flow in coal liq- 
uefaction processes (Fluid dynamics in 3-phase flow columns). 
Quarterly technical progress report, 1 October-31 December 
1980. Ying, D.H.S.; Sivasubramanian, R.; Givens, E.N. (Air 
Products and Chemicals, Inc., Allentown, PA (USA)). Feb 
1981. Contract AC22-79ET 14801. 4lp. NTIS, PC A03/MF 
A01. Order Number DE82002562. 

The 6000 T/D SRC-I demonstration plant will employ verti- 
cal tubular reactors feeding slurry and gas concurrently upward 
through these vessels. This reactor is essentially an empty vessel 
with only a distributor plate located near the inlet. Because the 
commercial plant represents a considerable scale-up over either 
Wilsonville or Ft. Lewis, this program is addressing the need for 
additional data on behavior of three-phase systems in large vessels. 
Parameters are investigated at conditions that relate directly to the 
projected demonstration plant operating conditions. Air/water/sand 
3-phase flow system in both a 5-inch diameter and a 12-inch diame- 
ter column is used in this cold-flow simulation study program. Al- 
though a complete analysis of the entrance effects is not complete, 
apparently the type of distributor used does not seem to affect the 
solids distribution profiles. The amount of solids retained in the 
column increases linearly with decreasing slurry velocity while 
changes in linear gas velocity does not affect the solids distribution 
profiles for the conditions studied (liquid velocity ranging from 0.01 
to 0.05 ft/sec and gas velocity ranging from 0.05 to 0.43 ft/sec). 
The data clearly indicate that withdrawing solids from the bottom 
of the column results in a decreased amount of solids in the column 
and the solids concentration profile changes accordingly. The re- 
sults also show that large particles were preferentially removed by 
virtue of their faster settling rate. Experiments were conducted to 
investigate the effects of settled particles and particle-particle inter- 
action on solids accumulation. The results indicate that the pres- 
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ence of large particles does not influence the accumulation or distri- 
bution of fine particles. The column enclosure was completed and 
several tests were made to identify the organic liquid/ 


screening 
liquid to be used in the 12-inch diameter column. 


3139 (DOE/ET/14803—T6) Coal-liquefaction catalyst 
7 a. Quarterly progress report No. 5. Mahoney, 
J.A.; Helstrom, J.J. (Amoco Research Center, a 
IL (USA)). Mar 1981. Contract AC22-79ET14803. 54p. 
NTIS, PC A04/MF A01. Order Number DE82000137. 

Experiment No. 51123 was stopped after one day so that an 
indication of what materials are initially deposited onto the catalyst 
could be obtained. It is seen from Tables V and VI that a surpris- 
ingly large amount of coke has been deposited and the H/C ratio of 
this coke is only 1.13. The deposition of trace metals has also been 
quite severe, and high levels of iron and titanium are found. At the 
same time there has been a substantial corresponding reduction in 
surface area and pore volume. The sulfur is already at the usual 
level found in used catalysts and this reflects the condition that the 
major portion of the sulfur is probably combined with the sulfided 
cobalt and molybdenum; it would appear that only a minor part of 
the sulfur is combined with the coke. These results might indicate 
that, although a considerable amount of coke has been deposited, it 
is quite permeable in the early part of the experiment and becomes 
less permeable with time 


3140 (DOE/ET/14804—T2) Integrated two-stage 4 
faction. Quarterly technical progress report, October 1, 1980- 
December 31, 1980: parametric study. Schindler, H.D.; Chen, 
J.M.; Potts, J.D. (Lummus Co., Bloomfield, NJ (USA); 
Cities Service Research and Development Co., Tulsa, OK 
(USA). Cities Service Technical Center). Aug 1981. Con- 
tract AC22-79ET14804. 66p. NTIS, PC A04/MF AOl. 
Order Number DE81028756. 

This program combines a research study on Catalytic Ex- 
panded Bed Hydroprocessing of coal extracts and the operation of 
an integrated Two-Stage Liquefaction process development unit. 
Equilibration of the recycle paste solvent was achieved early in this 
period. Three short contact time (SCT) runs wre made with equi- 
librium solvent. Conversions ranged from 88 to 95 percent at hy- 
drogen consumptions of 0.41 to 2.40 percent of moisture, ash-free 
coal. Elemental balances strongly suggest that considerable hydro- 
gen is being transferred from the solvent to the coal. The recycle 
solvent contained 23 to 48 percent 850°F+. The LC-Fining bot- 
toms constitute about 70 percent of the recycle solvent. The 
deasher recovered 71 to 80.5 percent of the extract from the SCT 
unit. Ash concentrations of less than 0.10 percent in the recovered 
extract were achieved. The first batch of LC-Fining catalyst was 
removed because of an operating upset. The catalyst had an accu- 
mulated life of 1336 pounds of 850°F+ feed per pound of catalyst 
and it showed virtually no decline in conversion activity. Nitrogen 
concentrations in the distillate products were below 0.2 percent. 
Both the catalyst activity and the product quality are the highest 
obtained thus far in the hydrocracking of coal extracts. A new 
batch of catalyst was charged and the LC-Finer resumed operation. 
An overall yield structure was calculated, based on the results of 
this period. The distillate (Cs-850°F) yield was 3.29 barrels per ton 
of moisture, ash-free coal at a hydrogen consumption of 4.78 per- 
cent based on MAF coal. 


3141 (DOE/ET/14809—7) Investigation of sulfur-toler- 
ant catalysts for selective synthesis of hydrocarbon liquids 
from coal-derived gases. Quarterly technical progress report, 
March 19, 1981-June 18, 1981. Bartholomew, C.H. 
(Brigham Young Univ., Provo, UT (USA)). 15 Jul 1981. 
Contract AC01-79ET14809. 32p. NTIS, PC A03/MF AOl. 
Order Number DE82000274. 

During the seventh quarter, preparation of the proposed 
boride-promoted catalysts was completed. An aqueous solution 
technique was found to improve the preparation of the supported 
metal boride catalysts. Characterization of 3 and 15% cobalt cata- 
lysts by O: titration and H2 and CO chemisorptions showed disper- 
sions to be near 7.3%. Reduction was optimum after 36 hours at 
623 K. Activity/selectivity measurements showed Co/SiO:2 cata- 
lysts to be more active by an order of magnitude than correspond- 
ing Fe/SiO: catalysts in Fischer-Tropsch synthesis. The unsupport- 
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ed cobalt boride was found to be less active, though it produced a 
higher molecular weight product than similar silica-support cobalt 
catalysts. H2S deactivation equipment construction and calibration 
has been completed and preliminary tests performed. 


(DOE/PC/30021—T6) Ficke-Trenn and eee ee devel- 


comes 5 for a liquid-phase Fischer- 

progress report, 1 1581-50 une sek Brock, Brock- 
ington, ington We er, P.N.; Pierantozzi, R.; Brain, B.W.; 
Bauer, J.V. (Air ucts, Inc., Allentown, PA (USA)). Jui 
1981. Contract AC22-80PC30021. 27p. NTIS, PC A03/MF 
A011. Order Number DE82001114. 

In October 1980, Air Products and Chemicals, Inc. began a 
three year contract with the DOE: Catalyst and Reactor Develop- 
ment for a Liquid Phase Fischer-Tropsch Process. The program 
contains four major tasks: (1) Project Work Plan, (2) Slurry Cata- 
lyst Development, (3) Slurry Reactor Design Studies, and (4) Pilot 
Facility Design. This report describes work on Tasks 2 and 3 car- 
ried out in the third quarter of the contract. In Task 2, the comput- 
erized search of the Fischer-Tropsch literature was continued, and 
improvements were made in data processing programs. Shakedown 
tests were completed on the first 300 ml slurry reactor, and con- 
struction of the second and third reactors began. Five modified 
conventional slurry catalysts were prepared, and two batches were 
tested in the gas phase giving information on selectivity as a func- 
tion of composition and activation. Four supported cluster catalyst 
were synthesized, and seven were tested in the gas phase. 


3143 (DOE/PC/30088—6) Coal transformation chemis- 
try. quarterly progress report. Stock, L.M.; Handy, 
C.1.; Huang, C.B.; Willis, R.S. (Chicago Univ., IL (USA)). 
1980. Contract AC22-80PC30088. 22p. NTIS, PC A02/MF 
A01. Order Number DE82003315. 

Illinois No. 6 coal was methylated reductively in liquid am- 
monia and its tetrahydrofuran solubility and spectral properties 
were studied. The same coal sample was then subjected to a second 
selective methylation and its solubility and spectroscopic properties 
were examined. O-Alkylation did not proceed to completion during 
the first alkylation reaction. However, selective methylation using 
tetrabutylammonium hydroxide as a catalyst yielded virtually com- 
plete 0-alkylation. The carbon NMR spectra of the alkylation prod- 
ucts have been obtained. The proton and carbon NMR spectra of 
the reductive methylation products prepared using methyl-"*C 
iodide suggest that carbon alkylation exceeds oxygen alkylation and 
that the alkylation of phenolic groups is the dominant 0-alkylation 
reaction. A "°C enriched reductively methylated Illinois bituminous 
No. 6 coal sample was selectively demethylated with lithium iodide 
in 2,4,6-collidine. The subsequent CMR analysis suggests that there 
is a preponderance of aryl methyl ethers and an absence of alkyl 
methyl ethers in the alkylation product. The influence of inorganic 
substances and organic sulfur compounds on the deuterium-hydro- 
gen exchange reactions of diphenylmethane and tetralin-diz as well 
as the deuterium-hydrogen exchange reactions of diphenylmethane 
and naphthalene-ds were studied in the presence of oxygen and in 
inert atmospheres. The results indicate that most of the salts of al- 
kaline earth metals, alkali metals and transition metals do not accel- 
erate the reaction at 400° or 500°C. Elemental sulfur does not en- 
hance the coal dissolution at 400°C. However, in the presence of 
oxygen, thiophenol enhanced the exchange reaction of diphenyl- 
methane and tetralin-di2. 


3144 (DOE/PC/30140—T3) KVB coal-desulfurization 
process development. Final technical progress report. (Re- 
search-Cottrell, Inc., Somerville, NJ (USA)). 1981. 
Contract AC22-80PC30140. 71p. NTIS, PC A04, A0l. 
Order Number DE82001174. 

This is the Final Technical Progress Report for the KVB 
Coal Desulfurization Process Development Project. The process in- 
volves oxidation of the sulfur in coal (both organic and pyritic) to 
soluble forms using nitrogen oxide gas mixtures and subsequent ex- 
tractive removal. Bench scale oxidation tests were performed on 
four different coal types, all with appreciable organic sulfur con- 
tents. At the mild conditions (ambient temperature, atmospheric 
pressure, and near-stoichiometric gas loadings) originally envisioned 
for the process, sulfur removals in the range of 10 to 30% were 
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obtained. At more severe conditions (primarily longer contact time 
and higher gas loadings), sulfur removals of 50 to 70% were ob- 
tained, but severe oxidation of the carbon structure of the coal oc- 
curred as well. Evidence exists that, even at low levels of total 
sulfur removal, some reaction of organic sulfur forms does occur. 


3145 (DOE/PC/30219—T1) ——— behavior of 
moving-bed coal-gasification report, Septem- 
ber 1, 1980-August 30, 1981. J 


, MOWUSA). : Weshingta Univ., 
it. Louis, t. Oo gran 3 

1981. Contract Sie ap NTIS, PC Ai ME 
A01. Order Number DE820005 

pp ey een gs» 
was developed. The resulting coupled nonlinear partial differential 
equations were solved numerically using a digital computer. The 
model was validated through comparison with steady state pilot 
plant operating data and with results of existing steady state 
models. A number of transient studies were conducted using the 
dynamic mode including response to variations in coal feed rate, 
steam rate and oxygen feed rate. The internal solid and gas tem- 
perature profiles as well as the product gas composition were 
tracked as a function of time. The stability of the gasifier under var- 
ious types of feedback control strategies were studied. The results 
are given in the form of response curves to typical input distur- 
bances. 


3146 (DOE/PC/30243—T2) gp a study of the 
multiple states in an adiabatic coal-liquefaction reac- 

tor. Annual report, 1, 1980-August 31, 1981. Shah, 
Y.T.; Singh, P.C. (Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engi ). 1981. Contract 
FG22-80PC30243. 75p. NTIS, PC A04 AOl. Order 
Number DE82000770. 

The purpose of the proposed study is to investigate experi- 
mentally the thermal behavior of coal liquefaction reactors. Stabil- 
ity of the steady state is specifically planned to be investigated in 
the adiabatic continuous stirred tank reactor used in the A-1 unit of 
the Gulf Research Center. When a reactor has more than one possi- 
ble temperature for steady state operation, large temperature excur- 
sions may result from a small perturbation. An efficient control of 
temperature is then needed to avoid this type of run away of the 
reactor. In case of coal liquefaction reactors, below 450°C no sub- 
stantial reaction is observed, while above 465°C there is every pos- 
sibility of coking of the reactor. The operating range is thus very 
narrow and it is undesirable to have temperature excursions. A 
theoretical investigation of these reactors has shown multiple steady 
states in pilot plant operations. Industrial coal liquefaction reactors 
operate very close to an adiabatic mode 


3147 Se ae Effects of preignition on pul- 
verized-coal combustion. Fourth quarterly report, 1 <4 
1981-30 September 1981. Simons, G.A.; Kothandaraman, G. 
(Physical Sciences, Inc., Woburn, MA (USA)). Nov 1981. 
Contract AC22-80PC30293. 39p. (PSI-TR—290). NTIS, PC 
A03/MF AO1. Order Number 1E 82002565. 

Task 1, pore structure optimization, is complete. The results 
of Task 1 predict that high reactivity chars require high porosities 
and a higher concentration of large pores. The experimental studies 
of Task 2 illustrate the dependence of these quantities on heating 
rate and final temperature. The data obtained for Texas Lignite 
suggest that heating rate does not affect pore structure to the extent 
that the pore structure will significantly affect reactivity. There is, 
however, a tendency for higher heating rates to increase the rela- 
tive number of large pores, thus slightly enhancing reactivity. In- 
creased final temperatures tend to increase char porosities to the 
extent that char reactivity is significantly enhanced. Under Task 2, 
pyrolysis experiments at heating rates of 1 to 150 K/s and final 
temperatures of 800 to 1300°K have been performed on PSOC 140 
coal. The resulting chars have been analyzed to determine the den- 
sities, porosities and the pore size distributions. It is found that the 
porosity increases from 0.15 for the coal to 0.40 for the 1300°K 
char. Mercury intrusion data suggest that a significant portion of 
this increased porosity lies in the micropores. It should be empha- 
sized that this finding is preliminary and gas adsorption experiments 
are underway to verify this conclusion. The porosity, distribution 
of porosity with pore size, and the total mass loss are only weakly 
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dependent on heating rate. Potential mechanisms of pore evolution 
have been identified and described. However, refinements in the 
theory, particularly in the generation of small pores, are depicted 
by the data generated in Task 2. Extension of the theory to include 
the generation of small pores will be carried out in the next quarter. 


3148 o> Synthetic-fuel aromaticity 
and staged combustion. F technical progress 
report, July 1, 1981 September 3 1981. Levy, A.; Longan- 
bach, J.R.; L.K. (Battelle Columbus Labs., OH 
(USA)). 31 Oct 1981. Contract AC22-80PC30302. 24p. 
NTIS, PC A02/MF AO1. Order Number DE82002453. 
Synthetic liquid fuels, otherwise referred to as synfuels or 
coal-derived liquids, are probably best characterized from a com- 
bustion-environmental point of view as low in hydrogen, low in 
sulfur, high in nitrogen, and high in aromatics. As a consequence, 
two of the more critical problems in synfuel combustion are NO/ 
sub x/ formation and soot formation (and polycyclic organic 
matter). This program is directed to these two issues. Pyrolysis of 
SRCII cuts in helium results in increasing aromatization as the tem- 
perature is increased. This occurs with substantial losses of hydro- 
gen, although the amount of aromatic hydrogen per molecule in- 
creases. There is no significant change in molecular weight. The 
slight decrease in carbon content and the loss of hydrogen are bal- 
anced by a relative increase in heteroatom content, presumably 
oxygen. This process results in large concentrations of unsubstituted 
aromatics (i.e., benzene, naphthalene, and phenanthrene) in the 
stable liquid products. These are presumed to be soot pecursors in 
staged combustion. Nonbasic nitrogen, primarily pyroles, were 
found to increase during pyrolysis, while basic nitrogen, primarily 
pyridine analogs, decreased. Thus, it might be inferred that nonba- 
sic nitrogen compounds could be the principal precursors of NO/ 
sub x/ during staged combustion of synthetic coal derived fuels. 
When substoichiometric amounts of oxygen were added to the 
system, aromaticity increased but trends in molecular weight and 
elemental compositions were not apparent because unsubstituted ar- 
omatics are first favored with increasing oxygen concentration and 
then destroyed as the temperature increases. This results in complex 
trends in the structural changes which affect aromatics formation. 


3149 ee eee Supported metal carbonyls: 
new catalysts for liquefaction of coal. Semi-annual technical 


report. Melson, G.A. (Virginia Commonwealth Univ., Rich- 
mond (USA). t. of Chemistry). 1981. Contract "AC22- 
81PC41761. 6p. » PC A02/MF AOl. Order Number 
DE82002659. 

Supported metal catalysts prepared from carbonyls and both 
simple and complex oxides (zeolites) have been prepared by a 
newly developed procedure and characterized by a variety of spec- 
troscopic techniques. 


3150 (DOE/RA/50137—1) Feasibility study for the 
production of low/medium-Btu gas from coal for Tri-City Re- 
gional Port District Granite City, Illinois. (Dravo Engineers 
and Constructors, Pittsburgh, PA (USA)). Feb 1981. Con- 
tract FG01-80RA50137. 313p. NTIS, PC Al4/MF AOl. 
Order Number DE82002881. 

This report describes the technical specifications for, and the 
economic feasibility of, a wide variety of coal gasification facilities 
to meet the needs of an industrial park operated by the Tri-City Re- 
gional Port District of Illinois. The proposed gasification facility 
would be built in a greenfield site within the confines of the 15,000 
acres of land, controlled by the Tri-City Regional Port District, ad- 
jacent to the Mississippi River near St. Louis. The gasification fa- 
cility is aimed at making the industrial sites energy independent. 
Three cases have been studied, and the results of each are present- 
ed in this report. The cost of gas for each case was determined 
both at the facility, and as delivered. For Case IIA, B & D the 
average cost of gas is $5.05/MM Btu, while the minimum require- 
ment Case I cost is $5.82/MM Btu. For Case III the cost of gas is 
$5.70/MM Btu. The higher cost for Case I gas is partly due to a 
lessened economy of scale, but is also influenced by design require- 
ments which add to the three gasifier installation certain features 
which will allow for future expansion. The projected fuel cost of 
$5.82/MM Btu for coal gas in the minimum capacity plant is con- 





siderably less than the current $7.30/MM Btu for fuel oil. Natural 
gas prices are also expected to rise above $7.00/MM Btu in the 
near future. LBG prices are also expected to increase, but a much 
slower rate as shown in Figure 1.0-1. Based upon the mandate of 
Tri-City Regional Port District to attract industry to the area the 
potentially attractive coal gas price, the security of a long term 
supply of coal, and the unique ability of the District to finance this 
project, Dravo Engineers and Constructors recommend the District 
proceed with the construction of the three gasifier complex. 


3151 (DOE/SF/01484—T2) Piney. of fundamental 
processes related to gasification of coal. Quarterly ly progress 
report, January-March 1981. Wiser, W.H. (Utah Univ., Salt 
Lake aad ay t. of Mining, Metallurgical and Fuels 
t 81. Contract AM03-77SF01484. 3p. 

saat. » PC A0O2/MF AOl. Order Number 
182000763. 


The primary objective of the research on single stage cata- 
lytic coal gasification is to optimize the process variables and cata- 
lyst systems to maximize yields. The -200 mesh coal will be slurried 
in a hydrogen donor solvent, tetralin in a ratio of 2 parts solvent to 
1 part coal by weight, and initially a sulfided Ni-W/SiO.-ALOs 
catalyst will be used. All of the required equipment has arrived and 
the system is undergoing pressure testing and some minor redesign. 
The objective of the project on single stage coal gasification to 
high Btu gas is to investigate the potential for obtaining high meth- 
ane yields by direct catalytic hydrogenation of coal in a single stage 
with a maximum temperature of 550°C. The work completed so far 
has included a thermodynamic feasibility study which involved in- 
vestigating the effect of various parameters, temperature, pressure, 
and steam percent in hydrogen feed. Fifteen experimental runs have 
been completed 


(DOE/SF/90396—T1) Modeling of coal meh on 
ton for fuel-cell utilization. Technical a a we 
M.L.; Lewis, P.F.; Simons, G.A.; Wilemski, G.; Way, . KL 
(Physical Sciences, Inc., Woburn, MA (USA). od 1978. 
Contract AC03-76SF90396. 43p. (PSI-TR—123). S, PC 
A03/MF AO1. Order Number DE81027388. 

This report summarizes recent progress on a program to 
construct and exercise computer models for potential combined 
coal gasification/fuel cell systems. An improved one-dimensional 
model for entrained flow gasifiers is reported. The key feature of 
this model is a new description for coal char reactivities, which ac- 
counts for the distribution of pore sizes and the role of large feeder 
pores. The entrained flow code also describes devolatilization, gas 
phase chemistry, and the various types of energy transport. Prelimi- 
nary comparisons with results of laboratory-scale entrained flow ex- 
periments are shown. Several aspects of fuel cell performance are 
also examined. The distribution of heat sources and sinks within a 
cell is discussed in some detail. The heat release is shown to be 
strongly exothermic at the cathode, and almost as endothermic at 
the anode. However, the required heat flux can be transported 
across the tile by temperature differences of only about 2°C. 


3153 (EPRI-AP—1922) Coal test program on BGC- 
Lurgi Slagging Gasifier. Final report. Scott, J.E. (British Gas 
Corp., London). — 1981. Aas NTIS, PC A13/MF AOl. 
Order Number DE 

EPRI studies have son that the BGC/Lurgi Slagging Ga- 
sifier used in an integrated combined cycle power generation 
system is economically attractive compared to other coal-based 
power generation systems. The objective of this work was to assess 
the technical suitability of this gasifier for the power generation ap- 
plication. Of particular interest were its load-following capability, 
performance at turndown, steady-state stability and the ability to 
handle strongly caking US coal. Three separate five-day runs were 
conducted on BGC’s 350 TPD gasifier at Westfield, Scotland, the 
first using a British coal similar to Illinois No. 6 and the second and 
third using Pittsburgh No. 8. In these runs, the gasifier proved itself 
very suitable for power generation applications. Its load-following 
capability exceeded power generation requirements; its efficiency at 
turndown is virtually indistinguishable from that at full load; the 
minor observed steady-state fluctuations can be accommodated 
through appropriate design; and the gasifier demonstrated that it 
could handle both moderately caking and strongly caking coals 
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with relative ease. Additionally, complete gasification of by-product 
tar was demonstrated as was the ability of the gasifier to handle 
coal with relatively high fines content. Since this work was con- 
ducted, even higher levels of fines have been gasified. British Gas is 
also currently undertaking a demonstration of the gasifier’s long- 
term mechanical durability and scale-up to the 600 to 800 TPD 
range. The favorable economics, promising results of the EPRI 
tests and the ongoing work by the process developers should lead 
to full commercial availability of the BGC/Lurgi Slagging Gasifier 
for power generation and other applications within a very few 
years. 


3154 (EPRI-AP—1962) Coal-to-methanol: an 
ing evaluation of Texaco gasification and ICI aioe 
thesis route. Final report. Bucki P.A.; Cobb, DD. 
Leavitt, A.A.; Snyder, W.G. and Con- 
structors, Inc., Irvine, CA (USA). J Aug 19 a 126p. NTIS, 
PC A07/MF AOl. Order Number DE81904 

a dine ceuuie arta at coda ett mente 
evaluation of producing methanol from bituminous coal using 
Texaco coal gasification and ICI methanol synthesis. The scope of 
work included the development of an overall configuration for a 
large plant comprising coal preparation, air separation, coal gasifi- 
cation, shift conversion, COS hydrolysis, acid gas removal, metha- 
nol synthesis, methanol refining, and all required utility systems and 
off-site facilities. Design data were received from both Texaco and 
ICI while a design and cost estimate were received from Lotepro 
covering the Rectisol acid gas removal unit. The plant processes 
14,448 tons per day (dry basis) of Illinois No. 6 bituminous coal and 
produces 10,927 tons per day of fuel-grade methanol. An overall 
thermal efficiency of 57.86 percent was calculated on an HHV basis 
and 52.64 percent based on LHV. Total plant investment at an Illi- 
nois plant site was estimated to be $1159 million dollars in terms of 
1979 investment. Using EPRI's economic premises, the first-year 
product costs were calculated to $4.74 per million Btu (HHV) 
which is equivalent to $30.3 cents per gallon and $5.37 per million 
Btu (LHV). 


3155 (EPRI-AP—2044) Design, fabrication, and evalua- 
oe oer Gee 6 See ae. ee 
H.J. (Consolidated Controls Segundo, CA 
(USA)). 1981. 68p. NTIS, Pe "A04/MF A0l. Order 
Number 2900863. 


This is the final report on a research project conducted to 
design, fabricate and evaluate by testing a letdown valve with 
Spiral-Flow trim designed for coal liquefaction plant service. Let- 
down valves in these plants have tended to fail in a very short time 
due to rapid erosion of the valve trim. In the Spiral-Flow design, 
erosion is reduced by keeping velocity at a low, constant level 
through friction loss in a long spiraling flow path. This report de- 
scribes the design basis, evolution of the design, and laboratory and 
field test results. In a field test at the SRC-1 pilot plant, the valve 
controlled the process flow for over 34 hours before it became in- 
operative as a result of plugging due to accumulation of solids in 
operational areas. It is concluded that in order to realize the poten- 
tial advantages of the Spiral-Flow concept, more development 
effort is needed in the areas of prevention of plugging and the ap- 
plication of erosion-resistant materials and coatings. Directions for 
future work in these areas, plus application of the concept to a non- 
cavitating liquid letdown valve and other pressure reduction de- 
vices, are recommended in the report. 


3156 (MLM—2873-0P) In-situ coal gasification of bitu- 
minous coals-A: development a Sang E.; A al, 
A.K. (Monsanto Research Corp OH dUsA ~~ 
1981. Contract "ACO04-76DPO0083. ‘er (cl -811023 
NTIS, PC A02/MF A0O1. Order Num 782002558. 

From 1981 SPE annual technical conference and exhibition; 
San Antonio, TX, USA (4 Oct 1981). 

There are in excess of one trillion tons of bituminous coal 
resources in the United States mostly concentrated in the Appala- 
chian, Illinois and Western Interior Basins. Approximately 220 bil- 
lion tons of this bituminous resource, which is comparable to the 
estimated mineable reserves, can be recovered by Underground 
Coal Gasification (UCG). A technology that would provide for the 
economic production of gasoline and SNG in the eastern, high 
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energy use markets would provide an essentially new energy source 
to these markets. The high rank, thin seam, bituminous coals there- 
fore provide an effective target for the development of an economi- 
cally viable technology for resource recovery. The only recent 
field test in these thin-seamed, high rank coals was the Pricetown I 
Field Test performed at Pricetown, West Viriginia. This test dem- 
onstrated the feasibility of gasifying deep (~ 900 feet), thin seam 
(~ 8 feet), swelling bituminous coals. This test provided a 72% 
energy recovery by utilizing only air injection. While the test was 
successful in meeting all of its objectives, it was only the first step 
in the development of eastern UCG technology. The data obtained 
from the test can be used to develop an effective plan which can 
lead to a commercial demonstration and subsequently, commercial 
acceptance of this technology for bituminous coals by the 1990's. 


3157 eer pp 33-52) Fossil energy. Nov 
1981. NTIS, 10/MF AOl. Order Number 
—— 
In Chemical Technology Division. Progress report, April 1, 
979-March 31, 1981. 

Activities in the Chemical Technology Division in support 
of the ORNL Fossil Energy Program are primarily directed toward 
conversion of coal to liquid and gaseous fuels and toward direct 
coal utilization. These activities fall into two major categories: (i) 
coal conversion process development; and (2) engineering evalua- 
tion and economic assessments. These activities are discussed. 


3158 (ORNL/TM—7937) Control of fractionation-area 
corrosion at SRC pilot plants. Keiser, J.R.; Judkins, R.R.; 
Baylor, V.B.; Canfield, D.R.; Barnett, W.P. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1981. Contract W-7405-ENG- 
26. 33p. NTIS, PC A03/MF AOl. Order Number 


DE8 001949. 

columns at the Fort Lewis, Washington, and 
wikenvtin Alabama, Solvent Refined Coal pilot plants have expe- 
rienced severe corrosion. This corrosion is most serious for materi- 
als exposed in the 230 to 250°C (446 to 482°F) range. Corrosion 
rates as high as 25 mm/year (1000 mils/year) on carbon steel and 
6.4 mm/year (250 mils/year) on type 18-8 stainless steels have been 
observed. This corrosion problem has been studied at ORNL 
through exposure of coupons in the columns, analysis of failed 
components from the pilot plants, chemical analysis of liquids from 
the pilot plants, and operation of laboratory experiments. The in- 
plant exposure of coupons has shown that certain nickel-base alloys 
have adequate corrosion resistance for the environment. Chemical 
analyses of pilot plant liquids have shown that the presence of ap- 
preciable levels of water-soluble chloride is a necessary but not suf- 
ficient condition for these oils to be corrosive. By analysis of Fort 
Lewis and Wilpaw Shale (Kb), Fox Hills Sandstone (Kfh), and the 
Hell Creek formation (Khc). Anomaly No. 31 is over an area un- 
derlain by Recent alluvium (Qal). 


3159 a ew eo Conceptual designs and 
assessments of a coal gasification demonstration plant. 
Volume II. Koppers-Totzek process. (Braun (C.F.) and Co., 
Alhambra, CA (USA)). Oct on 191p. NTIS, PC A09/MF 
A01. Order Number DE81904 

This volume of the report a detailed information on 
the conceptual design and assessment of the facility required to 
process approximately 20,000 tons per day of coal to produce 
medium Btu gas using the Koppers-Totzek gasification process. 
The report includes process descriptions, flow diagrams and equip- 
ment lists for the various subsystems associated with the gasifiers 
along with descriptions of the overall facility. The facility is ana- 
lyzed from both an economic and environmental standpoint. Prob- 
lems of construction are addressed together with an overall design 
and construction schedule for the total facility. Resource require- 
ments are summarized along with suggested development areas, 
both process and environmental. 


3160 Pte Een Conceptual designs and 
assessments of a coal gasification demonstration 
Volume III. Texaco process. (Braun (C.F.) and Co., Alham- 
bra, CA (USA)). Oct 1980. 169p. NTIS, PC A08/MF AOI. 
Order Number DE81904141. 

This volume contains detailed information on the conceptual 
design and assessment of the facility required to process approxi- 
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mately 20,000 tons per day of coal to produce medium Btu gas 
using the Texaco gasification process. The report includes process 
descriptions, flow diagrams and equipment lists for the various sub- 
systems associated with the gasifiers along with descriptions of the 
overall facility. The facility is analyzed from both an economic and 
environmental standpoint. Problems of construction are addressed 
together with an overall design and construction schedule for the 
total facility. Resource requirements are summarized along with 
suggested development areas, both process and environmental. 


3161 (TVA/OGM/CG—81/4) Cues Om designs and 
assessments of a coal epee s. (Braun (CF) and 
Volume IV. Babcock and Wilcox un (C.F 

Co., Alhambra, CA (USA)). Oat 1980. 1980. ag Sas 
A09/MF AO1. Order Number DE81904142. 

This volume of the report contains detailed information on 
the conceptual design and assessment of the facility required to 
process approximately 20,000 tons per day of coal to produce 
medium Btu gas using the Babcock and Wilcox gasification process. 
The report includes process descriptions, flow diagrams and equip- 
ment lists for the various subsystems associated with the gasifiers 
along with descriptions of the overall facility. The facility is ana- 
lyzed from both an economic and environmental standpoint. Prob- 
lems of construction are addressed together with an overall design 
and construction schedule for the total facility. Resource require- 
ments are summarized along with suggested development areas, 
both process and environmental. 


(TVA/OGM/CG—81/5) Conceptual design 


and Co., Alhambra, CA (USA)). Oct 1980. 300p. NTIS, PC 
A13/MF A0l. Order Number DE81904138. 

This volume contains additional technical and environmental 
assessment data for all three gasification processes. This report con- 
tains the task reports that were produced to establish the facility 
design, the facility design criteria issued by TVA, and the Gas Cost 
Guideline which defines the method used to calculate gas cost. 
Also included are sketches of various structures of the facility 
which were used for estimating the cost of the facility. 


sis for solar coal Aiman, W.R.; Thorsness, C.B.; 
Gregg, D.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 9 Apr 1981. Contract W-7405- 
ENG-48. . (CONF-810469—5). NTIS, PC A02/MF 
A01. Order Number DE82003178. 

From Solar Thermal Test Facilities Users Association annual 
business and technical meeting; Pasadena, CA, USA (20 Apr 1981). 

The advantage of the solar coal gasification (SCG) method, 
compared to a similar Lurgi plant, is conservation of coal; 40% 
more product can be produced from a given amount of coal. The 
primary detriment of SCG is an 8 h/day operation; which leads to 
a higher plant investment for a given annual production. This 
higher plant investment is twice as important as the cost of the he- 
liostat field. Providing excess heliostat capacity to maximize the 
output of the processing units probably is economically justified. 
Operating costs are lower for SCG, but capital costs are higher. In 
the future, as coal costs increase relative to investment costs, the 
SCG plant will become more economical than the Lurgi plant. 


(UCRL—85821) Plant design and economic analy- 
gasification. 


3164 (UCRL—86473) Laboratory-scale simulation of 

coal gasification: experiment and _ theory. 
Creighton, J.R.; Thorsness, C.B. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 28 Aug 1981. Contract W-7405- 
ENG-48. 2 (CONF-811041—2). NTIS, PC A03/MF 
AOl. Order umber DE82001063. 

From Western States Section meeting of the Combustion In- 
stitute; ae AZ, USA (19 Oct 1981). 

LL has been conducting laboratory-scale experiments 
simulating underground coal gasification in order to better under- 
stand the physical and chemical phenomena governing the process. 
A 1 cm borehole is drilled through a block of coal which is cut to 
fit in a 55 gallon oil drum. Inlet gas may be air or oxygen/steam 
mixture at various ratios. The blocks are burned for a period of 
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several hours at a prescribed flow schedule, with appropriate in- 
strumentation. Gas quality is found to be relatively independent of 
coal type for the range of sub-bituminous coals tested. After the 
burn the blocks of coal are cut open to examine the cavity. A 
mathematical modeling effort supports these experiments. So far the 
models have been restricted to pure carbon, to simplify the chemis- 
try in the model. No steam/char reaction is modeled..Only the 
carbon/oxygen surface reaction is allowed, hence the growth of the 
cavity wall is limited by the rate of transport of oxygen to the wall. 
When plug flow is assumed in the cavity the model predicts reason- 
able cavity shape downstream, but an incorrect shape upstream. 
When aerodynamic flow, including viscosity and vortex formation, 
is calculated in the cavity reasonable cavity shapes are obtained. 


3165 (UCRL—86766) Postburn core-drilling results 
from Hoe Creek 3. Ramirez, A.L.; Ganow, H.C.; Wilder, 
D.G. (Lawrence Livermore National Lab., CA (USA)). 8 
Oct 1981. Contract W-7405-ENG-48. 13p. (CONF- 810923— 
13). NTIS, PC A02/MF A011. Order Number DE82003067. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

This paper presents interpretations derived from the analysis 
of the postburn drilling results from the Hoe Creek 3 experiment. 
Sixteen partially cored boreholes were drilled using an HQ triple- 
tube core barrel. The general objectives of this work were to estab- 
lish the characteristics of the burn cavity and of the materials 
within and surrounding the cavity. The lateral extent of the burn 
and the characteristics of the collapsed region overlying the burn 
cavity were also to be investigated. Important conclusions derived 
from this study include the following: (1) The horizontally drilled 
link borehole strongly controlled burn cavity shape and location; 
no significant combustion occurred below the link; (2) the slag may 
have acted as an insulation blanket, protecting the coal below the 
horizontal link borehole; (3) significant roof collapse occurred 
during the course of the experiment, probably inducing substantial 
heat losses; (4) the lateral extent of the burn was greatest along the 
Felix 2 seam; the cavity outline in plan view is shaped like a tear- 
drop; a vertical transverse cross section through the cavity shows a 
mushroom-shaped outline; (5) roof collapse after the end of the ex- 
periment filled much of the space within and above the cavity, pro- 
ducing a mechanically disturbed zone full of voids and weak mate- 
rials. A zone of fractures or loosened material exists in the remain- 
ing (uncollapsed) roof and wall materials, surrounding and parallel- 
ing the upper margins of the collapsed region. A void zone was 
found near the bottom of the collapsed region. 


3166 (UCRL-Trans—11720) Process for underground 
gasification. Antonova, R.I; Kreinin, E.V. (Lawrence 
Livermore National Lab., CA (USA)). Aug 1981. Contract 
W-7405-ENG-48. Translation of Belgian Patent No. 
840,283. 18p. NTIS, PC A02/MF AOl. Order Number 
DE82000493. 

The purpose of the present invention is to remedy the indi- 
cated drawbacks, i.e., to obtain a gas having the maximum heat of 
combustion and to provide the capability for controlling the proc- 
ess. To accomplish that it is proposed to select the ratio of the prin- 
cipal parameters of the technological conditions for underground 
gasification of coal seams so as to permit, without any reconstruc- 
tion of the equipment, attaining the maximum heat of combustion of 
the combustible gas obtained. To solve this problem and to attain 
the aforesaid purposes, there is proposed a process for underground 
gasification consisting of a prior drainage and a gasification of a 
coal seam by bringing a blowing agent to the incandescent surface 
of the coal by means of blow holes and evacuating the gasification 
products by means of a system of gas evacuation holes, character- 
ized in that the rate of the indicated gasification of the coal seam is 
determined as a function of natural conditions 


3167 (DOE/ET/10623—T2) Improved techniques for 

coal. Thirteenth quarterly report, July 1, 1979-Sep- 

tember 30, 1979. Graff, R.A.; LaCava,A.I. (City Univ. of 

New York, NY (USA)). [nd]. Contract AS01-76ET10623. 

35p. (FE—2340-13). NTIS, PC A03/MF AOl. Order 
Number DE82002497. 

A nondisruptive ferromagnetic tracer system was developed 

to study solid mixing in a 15.2 cm i.d. expanded top bed. Experi- 
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mental results with a fine powder (HFZ-20) in the bubbling, slug- 
ging, and turbulent fluidization regimes are reported. The two 
phase theory of fluidization, traditionally used to model low veloc- 
ity fluidized beds, is shown to be less satisfactory as the gas veloc- 
ity is raised. On theoretical grounds it is shown that tracer experi- 
ments alone cannot give the required parameters in the two phase 
theory. The experimental results verify this statement at all but the 
lowest gas velocities investigated (the bubbling fluidization regime). 
Nevertheless, an order of magnitude estimation shows the upflow- 
ing solids velocity to be slightly higher than the superficial gas ve- 
locity and the downflowing solids velocity to be half the superficial 
gas velocity. A modification of the experimental apparatus was in- 
troduced to allow studies of two stage flash hydrogenation. The 
flash tube is used for stage one where coal is devolatilized by flash 
heating under flowing hydrogen at high pressure. Vapor residence 
time is kept to less than 0.1 seconds. This is immediately followed 
by stage two, a hydrocracking zone with an independently control- 
lable temperature and residence times up to several seconds. The 
effect of heating rate on yield structure in flash hydrolysis was 
studied. Heating rate was varied from 4 to 260°C per second and 
the results compared with those previously obtained at 800°C per 
second. Total volatiles and liquids increase with heating rate but 
CO yield decreases, the most sensitive region being below 20°C per 
second. 
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3168 (BMI—2087) Thermophysical properties of coal 
liquids. Eighth quarterly technical status report, July 1-Sep- 
tember 30, 1981. ene J.W.; Venkateswar, R.; Chauhan, 

S.P. (Battelle Columbus Labs., OH (USA)). 20 Oct 1981. 
Contract AC22-79ET 14941. 25p. NTIS, PC A02/MF AOl. 
Order Number DE82002502. 

Cross plots showing viscosity as a function of temperature at 
constant exposure times were prepared. These plots show the effect 
of solvent-to-coal ratio. A few measurements of enthalpy obtained 
with a drop calorimeter have been made. The relationship of this 
work to the pilot plant design for SRC I is described. 


3169 (DOE/ET/11335—T1) Petrographic, vg 
cal, and chemical characterization of certain Alaskan coals 

and washability products. Final report, July 11, 1978-October 
11, 1980. Rao, P.D.; Wolff, E.N. (Alaska Univ., Fairbanks 
(USA). Mineral Industry Research Lab.). 1 May 1981. Con- 
tract AS01-78ET11335. 66p. NTIS, PC A04/MF AOl1. 
Order Number DE82000986. 

Petrological, mineralogical and chemical characterization 
provides basic information needed for proper utilization of coals. 
Since many of these coals are likely to be beneficiated to reduce 
ash, the influence of coal washing on the characteristics of the 
washed product is important. Twenty samples of Alaskan coal 
seams were used for this study. The coals studied ranged in rank 
from lignite to high volatile A bituminous with vitrinite/ulminite 
reflectance ranging from 0.25 to 1.04. Fifteen raw coals were char- 
acterized for proximate and ultimate analysis reflectance rank, pe- 
trology, composition of mineral matter, major oxides and trace ele- 
ments in coal ash. Washability products of three coals from 
Nenana, Beluga and Matanuska coal fields were used for character- 
ization of petrology, mineral matter and ash composition. Petrologi- 
cal analysis of raw coals and float-sink products showed that humo- 
detrinite was highest in top seam in a stratigraphic sequence 


3170 (DOE/ET/11338—T1) Role of C-CO, in gasifica- 
tion of coal and char. Quarterly report, January 1-March 31, 
— TUSA " T.; Wen, C.Y. (West Virginia Univ., Mor, 

), Dept. of Chemical Engineering). 1981. 
pone che 78ET11338. 16p. NTIS, PC A02/MF AOl. 
Order Number DE81027358. 
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The high-temperature TGA has been operated with steam 
and CO, for lignite and bituminous chars. Problems with tempera- 
ture calibration require verification of results before further analy- 
sis. Work on attrition of coal in a pressurized, sand fluid-bed was 
completed. Conditions were 5-45 cm/sec at 1 to 7 atm total pres- 
sure. The rate obtained increases with fluidizing velocity and pres- 
sure. The rate constants are negligible at velocities below = 30 cm/ 
sec for particles 60 to 175 y in diameter. Results appear to be de- 
pendent on change in hydrodynamics with pressure. A hot-bed flui- 
dization system was commissioned and operated. Entrainment/elu- 
triation data for coal particles was obtained in the range 5 to 90 
cm/sec at 800 to 900°C for a 12.7 cm sand bed. 


3171 (DOE/ET/14855—19) Exploratory 5 of = 
conversion chemistry. Final 

March 19, 1981. Ross, D.S.; McMillen, D 

Nguyen, 0. (SRI International, Menlo Park, CA eae 3 
Aug 1981. Contract AC22-79ET14855. 95p. NTIS, 
A05/MF A01. Order Number DE82001 104. 

Under Task A, the surprisingly rapid rates at which the 
strong carbon-carbon and carbon-oxygen central bonds in 
hydroxydiphenylmethanes and hydroxydiphenyl ethers are broken, 
under homogeneous conditions, in tetralin at 400°C, have been 
quantitatively accounted for by a mechanism involving tautomeriza- 
tion to the weakly bonded keto forms followed by homolysis of the 
central bonds. These homogeneous decomposition mechanisms bear 
directly on the susceptibility of these linkages to homogeneously 
and heterogeneously catalyzed cleavage. Iron oxides, particularly 
FesQ,, were found to be effective and selective catalysts for these 
same cleaveages. Relative catalyst effectiveness suggests that the 
mechanism of catalysis involves radical cation formation. Under 
Task B, the conversion of coal to benzene-soluble coal products in 
CO/H20 systems displays a striking dependence on the pH of the 
starting aqueous phase. Thus below a starting pH of 12.6, the prod- 
uct benzene solubility is about 10% and steeply climbs to the 50% 
level under more basic conditions. This increase in conversion is 
paralleled by an increase in the reaction rate of the water-gas shift 
reaction. A series of runs was conducted using a catalytic amount 
(3000 to 6000 ppM) of water-soluble salts of several metals. Thus 
potassium or sodium salts of molybdate [Mo(VI)], dichromate 
[Cr(VI)], and permanganate [Mn(VII)] were found to be effective 
for the coal conversion. In addition, the catalytic activity of these 
salts also depends on the starting pH of the aqueous solution adjust- 
ed with dilute KOH or HC1 solutions. This indicates that despite 
the catalytic activity of metal-oxyanions, the changes in conversion 
are large over small pH changes; plots of conversion versus initial 
pH are S-shaped curves similar to common titration curves. 


3172 (DOE/GFETC/RI—81/2) Analyses of the North- 
ern Great Plains Province lignites and subbituminous coals 
and their ash. Cooley, S.A.; Ellman, R.C. ~~ of 
Energy, Grand Forks, ND (USA). Grand Forks 
Technology Center). Jul 1981. 139p. NTIS, PC AONE 
A01. Order Number DE81028366. 

This compilation of analyses of North Dakota and Montana 
low-rank coals (lignites and subbituminous coals) and of their ash 
extends the data base for these coals and should prove useful to 
present and potential coal users. Samples both from exploratory 
core drilling and from auger-drilling at operating mines were evalu- 
ated to obtain a wider distribution of data. Averages and standard 
deviations were calculated for North Dakota and Montana mines, 
and correlations were investigated for east-west locations depend- 
ing on geographic ranges. Highest variability for both coals was in 
moisture and ash contents, with moisture- and ash-free analyses 
being relatively uniform for each. Composition of ash exhibited 
wide variability, especially in sodium and calcium contents. Sulfur 
contents were quite variable, but the average content was usually 
low. Within-mine variability was usually similar to that between 
mines. In the eastern Montana transitional area between lignite and 
subbituminous coals, special precautions in sampling are required to 
permit accurate classification from analyses. Despite care in selec- 
tion of representative cores, core samples were indicated to be less 
uniform in analyses than auger-drilled samples obtained from the 
same mine. 
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3173 (DOE/PC/30041—T7) Development and applica- 
tion of analytical techniques to chemistry of donor solvent liq- 
uefaction. Quarterly progress report, July-September 1981. 
Dorn, H.C.; Taylor, L.T. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA)). Oct 1981. Contract AC22- 
80PC30041. 29p. NTIS, PC A03/MF A0O1. Order Number 
DE82001076. 

The quantitation and speciation of organically bound trace 
metals in coal liquefaction soluble products presents a real chal- 
lenge. Quantitation methods have been minimal and have involved 
single element analysis via atomic absorption spectrometry (AAS) 
or multi-element analysis via inductively coupled plasma atomic 
emission spectrometry (ICP-AES) both on acid digested aqueous- 
based matrices. These methods have not proven highly satisfactory 
because acid digestion introduces, in some cases, a substantial blank 
value, requires a great amount of time and in the AAS case pro- 
vides for only single element determinations with mandatory back- 
ground correction. Elimination of the sample step preparation cou- 
pled with use of ICP-AES seems highly attractive for trace multie- 
lement quantitative analysis of coal liquefaction products. We have 
recently established the capability for metal detection in an organic 


(DOE/PC/30210—T2) Investigations 
changes of coal structure occurring during gasification. Prog- 
ress report. Griffiths, P.R. (Ohio Univ., Athens (USA). 
t. of Chemistry). 26 Oct 1981. Contract FG22- 
80PC30210. 2ip. NTIS, PC A02/MF A0Ol. Order Number 
DE82002652. 

The feasibility of applying diffuse reflectance infrared Four- 
ier-transform (DRIFT) spectrometry to the study of gas-solid reac- 
tions has been demonstrated. The high signal-to-noise ratio (SNR) 
allows Fourier self-deconvolution routines to be applied in order to 
increase the information content of the spectra. We believe that the 
combination of DRIFT spectrometry and Fourier self-deconvolu- 
tion will enable the mechanism of coal reactions and catalytic reac- 
tions to be studied in such a way as to give a great deal more infor- 
mation than has been available in the past. 


a aCe s° Macromolecular structural 

in bituminous coals during extraction and solubiliza- 

tion. Annual technical progress report, September 1, 1980- 

August 31, 1981. N.A.; Hill-Lievense, M.E.; 

Hooker, D.T. II; Lucht, L.M. (Purdue Univ., Lafayette, IN 

SA). School of whee Engineering). 1981. Contract 

'G22-80PC30222. 236p. NTIS, All/MF AOl. Order 
Number DE82000687. 

Seven coal samples ranging from a lignite with 69.95% 
carbon to an anthracite with 94.17% carbon on a dry mineral 
matter-free (dmmf) basis were extracted with pyridine at its reflux 
temperature for two weeks. The coal matrices obtained were sub- 
jected to two degradation techniques, the Sternberg reductive alky- 
lation technique and the Miyake alkylation technique. Gel perme- 
ation chromatographic analysis of pyridine-extracted liquids of the 
alkylated coal showed average molecular weights smaller than 
those of the original coal extracts. Electron impact mass spectrom- 
etry was used to obtain the mass spectra of these alkylated coal 
samples. Based on investigation of the recurring pattern of the 
peaks of the mass spectra of these products it was concluded that a 
cluster size of 126 to 130 is characteristic of the crosslinked struc- 
ture of the coal studied. In addition, several chemical compounds in 
the range of m/e 78-191 were identified. 


3176 Pan peel fe nag ee Hydrogen bonding in as- 
phaltenes and coal liquids. Quarterly report, August 1, 1981- 
October 31, 1981. Li, N.C.; Jones, L.; Yaggi, N. F. (Du- 
quesne Univ., Pittsburgh, PA (USA). t. of Chemistry). 
1981. Contract AC22-80PC30252. 30p. S, PC A03/MF 
A01. Order Number DE82001131. 

The middle distillate from Illinois No. 6 solvent-refined coal 
(SRC ID) is relatively stable to aging by direct oxygenation at 335 
K. Metallic copper accelerates oxygen aging as evident by an in- 
crease in viscosity and formation of pentane-insoluble components. 
IR Spectra after aging show a significant reduction in the intensity 
of the free hydroxyl band. FTIR spectra show that oxygen-contain- 
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ing compounds of the coal liquid have been concentrated in the 
pentane-insoluble fraction, and that the oxygen bubbled into the 
coal liquid has been incorporated into the structure of this fraction. 
Gel permeation chromatograms also show the formation of large 
molecular-size aggregates during aging. 600 MHz NMR spectra of 
the aged pentane-soluble fraction are similar to those of the unaged 
acid-free fraction. GC-MS analysis of the aged pentane-soluble frac- 
tion show that the phenol, cresol, xylenol and indanol peaks are 
much smaller in intensity, compared to the original middle distil- 
late. 


3177 (DOE/TIC—2001153) Coal-gasification instrumen- 
tation ag (PR 11734). Quarterly progress report, os 
1-September 30, 1981. (Los Alamos National Lab., 
SA)). 1 Oct 1981. Contract W-7405-ENG-36. 38p. NTIS. 
A03/MF A01. Order Number DE82001153. 

Methods of measuring alkali metals, NO, NHs and HS in 
coal gasification products are being studied using laser-induced 
breakdown spectroscopy, coherent anti-Stokes Raman spectroscopy 
and infrared spectroscopy. Detection limits under various condi- 
tions and comparison with gas chromatography results are present- 
ed. (LTN) 


3178 (LA—9033-PR) Catalytic coal conversion support: 
use of laser flash-pyrolysis for structural analysis, October 1- 
December 31, 1980. Rofer- rter, C.K. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Oct 1981. Contract W- 
7405-ENG-36. 5p. NTIS, PC A02/MF AO1. Order Number 
DE82004221. 

A coal processing apparatus that will allow online sampling 
of gases generated during coal processing is operational. Improve- 
ments have been made in the lasers and the GC/MS. Lignin im- 
pregnated with ZnCl, coal extracted with liquid CO2, and isolated 
resinite and fusinite were pyrolyzed. A thermal model of the pyro- 
lysis is being developed. 


3179 Quality and occurrence of coal in southern Sas- 
katchewan, Canada. Volume 1. Introduction to data acquisi- 
tion and to associated computer-processable files. Dyck, J.H.; 
McKenzie, C.T.; Tibbetts, T.E.; Whitaker, S.H. Saskatoon, 
Saskatchewan, Canada; Saskatchewan Research Council 
(1980). 132p. (ERP/ERL—80-84(TR)). $55.00. 

The Saskatchewan Research Council has been involved for 
several years in applied technological studies into the evaluation of 
coal resources and coal properties in the Province. Part of this in- 
volvement has included coal quality assessment work as part of the 
Canada-Saskatchewan Coal Resources Evaluation Program (1971- 
1979). This report covers major aspects of the methodology in- 
volved in the Program. It indicates essentially what was done, how 
it was achieved, and how the methodology could be improved. The 
compilation of facts was achieved through work undertaken over a 
period of several years, involving several provincial and federal de- 
partments and requiring interdisciplinary expertise in geology and 
stratigraphy, geophysical borehole logging, laboratory analysis of 
coal samples, and electronic data processing as well as in other 
areas. This volume is designed as the first of a five volume series of 
reports. Volumes II through V are planned to provide detailed coal 
quality assessments of each of four major coal basins in Saskatch- 
ewan. 
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3180 (DOE/OR/03054—T8) Kentucky Department for 
Natural Resources and Environmental Protection. Division of 


ing , Birmingham, AL 

(USA)). 29 May 1981. Contract ACO0S5- 78OR03054. 362p. 
NTIS, PC A16/MF AO01. Order Number DE82001346. 

This document was prepared to address the preliminary re- 

quirements for obtaining a Kentucky Hazardous Waste Permit. The 

hydrogeologic portion of the report addresses the questions of soil 
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types and permeability, suitability of the site for the proposed use, 
surface and subsurface geology, and consideration of hazards (seis- 
mic activities, flood, subsidence). In addition it provides informa- 
tion on the location and preliminary design concepts of hazardous 
waste disposal facilities. The results of a geotechnical engineering 
study are reported along with an engineering interpretation of these 
with respect to the available project characteristics and recommen- 
dations to aid in the design and construction of foundations and 
other earth related phases of the project. Additional liquefaction 
analyses were performed which considered both acceleration levels 
of 5 and 10% gravity and several flood conditions. 


3181 (EPRI-CS—81-9-LD) Economics of spray-dryer 
FGD system: the two-stage open- processes. Burnett, 
T.A.; O’Brien, W.E. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Div. of Ener, Ray y and 
Technology). Jun 1981. 139p. » PC AO7/MF AOI. 
Order Number DE82900158. 

Preliminary economics of the Rockwell International Corpo- 
ration - Wheelabrator Frye, Inc., (RI/WF) two-stage open-loop 
flue gas desulfurization (FGD) process were determined for both 
lime and soda ash absorbents. This two-stage open-loop process is a 
throwaway system in which the alkali raw material (as a solution 
or slurry) is sprayed into the flue gas stream, dried by the latent 
heat in the hot flue gas, and collected as dry particulate matter in a 
baghouse. The fly ash is also collected in the baghouse as an inher- 
ent part of the process. An economic evaluation of a limestone 
slurry FGD process with an electrostatic precipitator (ESP) for 
particulate matter removal was included for comparison. The basis 
was a 500-MW power plant burning 3.5% sulfur, 16% ash coal 
with 90% SO. removal and 0.1 Ib/MBtu particulate matter emis- 
sion. The economic evaluations were made using both TVA and 
Electric Power Research Institute (EPRI) economic premises. Cost 
differences between the two-stage open-loop lime and soda ash ver- 
sions are largely the result of different waste disposal and raw ma- 
terial costs. Both RI/WF versions are more economical than lime- 
stone in most process elements except raw material costs. Cost dif- 
ferences between the TVA- and EPRI-based estimates are the 
result of different methods of estimating indirect costs, levelizing 
operating costs, and different raw material costs. 


3182 (EPRI-CS—2009-Vol.1) Coal Waste Artificial 
Reef Program, Phase 3. Volume 1. Summary report. Parker, 
J.H.; Woodhead, P.M.J.; Duedall, I.W.; Carleton, H.R. 
(New York State Energy Research and Development Au- 
thority, Albany (USA); State Univ. of New York, Stony 
Brook (USA). Marine Sciences Research Center). Oct 1981. 
79p. NTIS, PC A0S/MF A0O1. Order Number DE82900854. 

The objective of the Coal Waste Artificial Reef Program (C- 
WARP) is to explore the technical feasibility and the environmental 
effects of a method for ocean disposal of fly ash and scrubber 
sludge, combustion wastes from power plants. The program has 
constructed a demonstration artificial reef in the Atlantic Ocean off 
Long Island from about 15,000 stabilized blocks of these coal waste 
materials. Techniques were developed for coal waste block fabrica- 
tion utilizing machines and equipment from the concrete block in- 
dustry. Accelerated steam curing procedures developed block 
strengths adequate for industrial handling and stacking. The new 
fabrication techniques were successfully established at commercial 
block factories and 450 metric tons (500 short tons) of stabilized 
wastes were processed into about 15,000 reef-blocks. Two waste 
materials were used with fly ash to sludge ratios of 4:1 and 1.5:1 
respectively. Small numbers of blocks were made separately from 
fluidized bed combustion residues. Concurrently, a series of labora- 
tory studies determined the physical and chemical properties and 
leachate characteristics of a variety of coal waste blocks and their 
interactions in seawater systems. In laboratory bioassays and in field 
tests, the material did not appear to be toxic in the sea. These re- 
sults all suggested that the blocks are compatible with the marine 
environment. The reef is surveyed periodically to measure biologi- 
cal colonization and blocks are collected for physical, chemical and 
biological analysis to assess environmental impacts. 
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(EPRI-EA—2067) Sulfur gas emissions from 
stored flue gas desulfurization solids. Final report. Adams, 
D.F.; nwt y S.O. (Idaho Univ., Moscow (USA). Dod 
Chemis try). Oct 1981. 87p. NTIS, PC A05/MF AOl. 
Number + DE82900859. 

The emissions of volatile, sulfur-containing compounds from 
the surfaces of 13 flue gas desulfurization (FGD) solids field stor- 
age sites have been characterized. The sulfur gas emissions from 
these storage surfaces were determined by measuring the sulfur gas 
enhancement of sulfur-free sweep air passing through a dynamic 
emission flux chamber placed over selected sampling areas. Samples 
of the enclosure sweep air were cryogenically concentrated in sur- 
face-deactivated Pyrex U traps. Analyses were conducted by wall- 
coated, open-tubular, capillary column, cryogenic, temperature-pro- 
grammed gas chromatography using a sulfur-selective flame photo- 
metric detector. Several major variables associated with FGD 
sludge production processes were examined in relation to the meas- 
ured range and variations in sulfur fluxes including: the sulfur diox- 
ide scrubbing reagent used, sludge sulfite oxidation, unfixed or sta- 
bilized (fixed) FGD solids, and ponding or landfill storage. The 
composition and concentration of the measured sulfur gas emissions 
were found to vary with the type of solids, the effectiveness of 
rainwater drainage from the landfill surface, the method of im- 
poundment, and the sulfate/sulfite ratio of the solids. The FGD 
solids emissions may contain hydrogen sulfide, carbony] sulfide, di- 
methyl] sulfide, carbon disulfide, and dimethyl disulfide in varying 
concentrations and ratios. In addition, up to four unidentified 
organo-sulfur compounds were found in the emissions from four 
different FGD solids. The measured, total sulfur emissions ranged 
from less than 0.01 to nearly 0.3 kg of sulfur per day for an equiva- 
lent 40.5 hectare (100 acre) FGD solids impoundment surface. 


3184 (IS—4777) Advanced research and technology 
8 as ae See Se ae SS 
Fossil energy program technical progress report, 1 April 
1981-30 June 1981. Burnet, G.; Dunker, J.W.; Murtha, M.J. 
(Ames Lab., IA (USA)). Sep 1981. Contract W-7405-ENG- 
82. 4lp. NTIS, PC A03/MF AOl. Order Number 
DE82003133. 

The purpose of this research is to develop methods to proc- 
ess fly ash for (1) the separation and use of an iron-rich fraction; (2) 
the recovery of metals (primarily Al, Fe, and Ti); and (3) the use of 
the process residues. During this report period, research on the 
HiChlor process for the high-temperature chlorination of fly ash in- 
cluded investigation of prechlorinations using Cl-CO gas mixtures 
to selectively remove iron and titanium, and the physical character- 
ization of fly ash pellets. Gas diffusion coefficients, surface areas, 
and pore size distributions were measured for both gamma-alumina 
and fly ash pellets. Experiments on the high temperature sintering 
of limestone-fly ash mixtures include alumina extractions from sin- 
ters prepared using waste materials. High alumina recoveries were 
obtained for sinters prepared using cement kiln dust as the lime 
source, and with small amounts of coal refuse added as a minera- 
lizer. Sinter feed mixtures prepared from fly ash, kiln dust, and soda 
ash were also tested. X-ray diffraction measurements were used to 
identify the soluble and insoluble compounds found in the clinkers 
produced. Research has been initiated on methods to agglomerate 
fly ash mixtures for processing. Agglomerators rather than finely- 
divided powder mixtures will be more easily handled, transported, 
and processed. Feed mixtures for both the lime-sinter and HiChlor 
processes are being studied. A balling disc unit is being used to 
form agglomerate spheroids. A theoretical analysis of the magnetic 
separation of fly ash has been completed. 


0109 Environmental Aspects 


REFER ALSO TO ge nf 3159, 3162, 3180, 3182, 3183, 3211, 3214, 
3218, 3504, 4358, 5372, 5653, 566. 


3185 (ANL/EES-TM—159) Potential land use impacts 
of coal production: 1975-2000. Robeck, K.E. (Argonne Na- 
tional Lab., IL (USA)). Jul 1980. Contract W-31-109-ENG- 
38. Tip. NTIS, PC A04/MF AOl. Order Number 
DE82003264. 

This study identifies the potential impacts on land use due to 
coal mining between 1975 and 2000. The study is based on coal 
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production scenario that projects a national level of production of 
western coal. The amount of cropland, forest, grazing land, and 
other rural land potentially disturbed by coal surface mining in 
each coal region is quantified, and the reclamation of these lands is 
discussed in terms of time requirements, altered productivity, and 
post-mining changes in land use. The potential effects of subsidence 
over underground coal mines on present and future land use are 
discussed, and the amount of rural and urban land potentially un- 
dermined from 1975 to 2000 is quantified. The issue of land re- 
quired for the disposal of coal cleaning wastes over this period is 
also addressed. 


=. (ANL/LRP—13) Effect of minesoils on runoff 

quality at the Big Horn Mine, Wyoming. Van Luik, 
A. hE. _ ae National Lab., IL ag 3 May 1981. Con- 
tract W-31-109-ENG-38. 92p. NTIS, PC A0O5/MF AOl. 
Order Number DE82001607. 

Surface runoff from minesoils at the Big Horn Mine, Wyo- 
ming, was analyzed to assess its impact on the Tongue River water 
quality. Equipment was placed at two reclaimed mine spoil (mine- 
soil) sites and at an unmined area in order to collect runoff waters 
after significant precipitation events. The following differences 
were noted between the reclaimed spoil and the unmined soils: (a) 
the minesoils were generally deeper, and therefore contained more 
total soil moisture at the time of sampling; (b) the minesoils were 
generally higher in the very-coarse-sand particle-size fractions at all 
sampled depths, while some minesoils were higher in combined silt 
and clay fractions at the surface; (c) ultimate infiltration rates and 
1-h cumulative infiltrations were significantly lower for the mine- 
soils; and (d) water-soluble salts were higher in the minesoils as 
shown by concentration levels in 1:5 extracts and by runoff water 
analyses at the beginning of the study. 


3187 ey a ae Staunton 1 reclamation demon- 
stration pro and erosion rate: 


Slope angle final report. 
Wilkey, Mi a7 (Ar a National Lab., IL (USA). Jul 1981. 


Contract W-31-109-ENG-38. 24p. NTIS, PC A02/MF AO1. 
Order Number DE82004047. 

At the Staunton 1 reclamation site in Illinois, data were 
needed for insight into the slope angles and cover material required 
to minimize runoff and erosion at possible future reclamation sites 
in the Midwest. Three replicated plots of 4 m? each were installed 
on each of three study slopes that ranged from 3:1 to 7:1 and that 
had cover material applied or that consisted of bare refuse. Runoff 
was collected in drums at the foot of each of the 27 plots. The 
runoff quantity was measured regularly and samples were analyzed 
for a number of parameters in the laboratory. The results of two 
years’ testing indicate that a cover depth of more than 15 cm does 
not appear to be necessary; however, some cover material must be 
placed over the bare refuse in order to reduce runoff and improve 
the overall water quality. 


3188 (ANL/LRP—15) Staunton 1 reclamation demon- 

stration project. Minesoil characterizations: final report. 

A.A.; Sullivan, P.J. (Argonne National Lab., IL 

ays 7 Aug 1981. Contract W-31-109-ENG-38. 5lp. NTIS, 
PC A04, AO01. Order Number DE82004046. 

At the Staunton 1 reclamation site in Illinois, four minesoils 
and an adjacent undisturbed soil were characterized to determine if 
the minesoils could be classified according to soil taxonomy using 
USDA-SCS methods and to evaluate the reclamation of this coal 
refuse disposal site in terms of real soil properties. Minesoils have 
developed differently on the north and south sections of the site be- 
cause of the differences in the types of refuse. Those on the north- 
ern part of the site have a deeper nontoxic rooting zone, higher 
moisture retention, and less pyritic sulfur in the subsoil than the 
minesoils on the southern part of the site. Future minesoil construc- 
tion must use the mineralogical and physical properties of the mine- 
soil parent materials in the same way that chemical properties are 
used as construction criteria. Constructing a minesoil to eliminate 
adverse chemical properties solves only part of the problem. 
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3189 (BNL—51343) Methodology for energy solid waste 
impact assessment. Meier, P.M.; Guenther, D. ¢ D. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract 
ACO02-76CH00016. Pi4p. NTIS, PC A06/MF AOl1. Order 
Number DE82003239. 

This report describes a methodology for the environmental 
assessment of solid waste related to the coal fuel cycle. The meth- 
odology requires as its key input a county level siting and energy 
use file. Given also a database of coal characteristics, and the proc- 
ess characteristics of the coal utilizing technology, the model gener- 
ates a detailed picture of residuals, including criteria pollutants, 
trace metals, radionuclides, and all species cited in the Federal 
Drinking Water Standards, for both air and solid waste residuals 
streams. The solid waste streams are then subjected to an assumed 
set of stabilization and fixation process, followed by a first order 
quantitative assessment of the impacts of waste disposal, as a func- 
tion of location, including estimates of leachate quantity and qual- 
ity, land area requirements, and treatment and disposal costs. The 
software provides for a display of results at user specified levels of 
aggregation (county, state, federal region, and/or national). The 
model is designed for use in the programs of DOE’s Office of Envi- 
ronmental Assessments, particularly for the comparison and envi- 
ronmental evaluation of the impacts of different national energy 
scenarios and related energy and environmental policy options. 


3190 (CONF-801064—, > Fee Air quality consider- 
ations in conversions to coal. Kornegay, F.C. (Oak Ridge 
National Lab., TN). Oct 1981. S, PC A20/MF AOl. 
Order Number DE82000889. 
From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

A major concern over the conversion of a large number of 
oil-fired facilities in the northeastern US is the regional air quality 
impact. Although the contributions of any single unit on the region- 
al pollutant levels are small, the total effects of these conversions 
are potentially important. Forty-two power plants are included in 
this study. The impacts of the conversion of these facilities at var- 
ious emission levels on the entire northeastern US are analyzed. 
Intra-state, inter-state, and international transport and deposition of 
SO:, sulfate particles, and fly ash are examined. A preliminary anal- 
ysis of atmospheric motions is used to define the study area. The 
actual levels of SO2, sulfates, and particulate matter are under study 
for inclusion in an Environmental Impact Statement. This paper ex- 
amines the effects of the program on the SOs: levels in the New 
York City area. 


3191 (CONF-811006—5) Ecological implications of air 
pollutants from synthetic-fuels processng. Shriner, D.S.; 
McLaughlin, S.B.; Taylor, G.E. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 10p. NTIS, 
PC A02/MF A011. Order Number DE82002792. 

From International conference on energy use management-- 
III; West Berlin, F.R. Germany (26 Oct 1981). 

Determination of potential ecological impacts from air pol- 
lutants from synfuels facilities involves four major problem areas: 
(1) effluent characterization, (2) acute and chronic toxicity of ef- 
fluents, (3) potential for chemical reaction during atmospheric 
transport and deposition, and (4) biotransformation and accumula- 
tion. Compounds of concern, because of our lack of knowledge 
about their behavior in the environment, include a variety of organ- 
ics, reduced sulfur and nitrogen compounds, and certain trace 
metals. Remarks in this paper are confined to problems related to 
air pollutants projected to be released from coal conversion facili- 
ties and do not address problems related to product use or industri- 
al hygiene within the plant itself, except in cases where ventilation 
streams are exhausted to the atmosphere. An overview is presented 
of potential process operations. Potential pollutant mixtures are dis- 
cussed, as are the implications of such mixtures for ecological im- 
pacts on a regional scale. 


3192 (CONF-811007—7) Potential costs of complying 
with emission regulations for an indirect coal-liquefaction 
process. Singh, S.P.N.; Johnson, P.J.; Villiers-Fisher, J.F.; 
Wham, R.M. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 9p. NTIS, PC A02/MF AOl. 
Order Number DE82001471. 
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From 2. world congress of chemical engineering; Montreal, 
Canada (4 Oct 1981). 

Economic assessments were conducted to determine the po- 
tential cost of meeting four selected levels of environmental emis- 
sions for the Lurgi gasification - ICI methanol synthesis - Mobil 
MTG indirect coal liquefaction process. Process designs were de- 
veloped for conceptual plants sited to convert 24,000 tpsd of 
Wyodak coal into liquids and gaseous products. Major conclusions 
that can be readily discerned from this study are that based on the 
premises used to develop the assessment, the results indicate that 
the stringency of the environmental control levels has a relatively 
small effect on the ultimate gasoline product price for the environ- 
mental constraint levels examined in the study. It would seem to 
appear that the price likely to be paid to strictly control the release 
of emissions from coal conversion plants may well be worth the 
cost of additional deterioration of the environment. 


3193 (DOE/EIS—0083-D) Draft Northeast regional en- 
vironmental impact statement: the potential conversion of 
forty-two powerplants from oil to coal or alternate fuels. (De- 
pees of Energy, Washi mn, DC (USA). Economic 

er Administration). t 1981. 366p. NTIS, 
A16/MF AO1. Order Number DE82002313. 

This draft environmental impact statement (DEIS) assesses 
the potential for cumulative and interactive impacts resulting from 
the conversion of 42 powerplants in the Northeastern United States 
from oil to coal. The environmental impact statement is designed to 
provide decision-makers with information on the types and magni- 
tude of environmental impacts associated with a range of conver- 
sion scenarios within the coal alternative. These scenarios are de- 
fined in terms of the air pollution emission limitations that could be 
imposed on a particular facility by a State or Federal agency as a 
condition for conversion to coal. The substantive areas of environ- 
mental impact that are analyzed are: air quality; water quality; land 
use; biotic resources; socioeconomics; and health effects. In addition 
to coal burning, the potential environmental impacts associated 
with conservation, and with the solar, wind, hydroelectric, coal- 
fired cogeneration, wood, and geothermal alternatives are assessed. 


3194 (NP—2901030) Proposed Camp Swift lignite leas- 
ing, Bastrop County, Texas. Final environmental impact state- 
ment. (Bureau of Land ment, Santa Fe, NM (USA)). 
1980. 36lp. NTIS, PC Al6/MF A0Ol. Order Number 
DE829010 

Under regulations of the Federal Coal Management Program 
(43 CFR 3425.1-6), the Bureau of Land Management (BLM) pro- 
posed to offer for competitive lease approximately 6348 acres con- 
taining approximately 80.9 million tons of federally-owned lignite 
reserves at Camp Swift Military Reservation, Bastrop County, 
Texas. The environmental impacts of the Proposed Action, a 
Larger Area Alternative (6444 acres) (preferred alternative), and 
the No Action Alternative (no leasing) have been analyzed in the 
EIS. The Proposed Action and alternatives were formulated in re- 
sponse to a hardship coal lease application submitted to the BLM 
New Mexico State Office by the Lower Colorado River Authority 
of Austin, Texas. The lignite would be used for the generation of 
electricity for sale to the public in Texas. The impact analysis de- 
termined significant impacts to be incurred in the areas of mineral 
resources, air quality, soils, hydrology, land use, social/economic 
conditions (taxation and growth/no growth issues), and noise. Im- 
pacts were judged to be nonsignificant for vegetation and wildlife, 
cultural resources, social/economic conditions (population and in- 
frastructure), geology (other than mineral resources), and transpor- 
tation. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 3179 


0120 Mining 
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REFER ALSO TO CITATION(S) 3271, 4917 


3195 


an 
Electric Corp., Pittsburgh. PA (USA) Ad pre 
Systems Div.). "May 1981. Contract AC21-77ET 13133. 21 : 
S, PC A10/MF AOl. Order Number DE81029791. 
During one process of mining coal, methane is removed 
from the coal seam before the coal is mined. This methane is col- 
lected underground, piped to the surface, and exhausted to the at- 
mosphere as a waste by-product of the mining process. An electri- 
cal power generation system was assembled to demonstrate utiliza- 
tion of this energy source. An 800 kW gas turbine generator with 
attendant compression and electrical equipment converted 200,000 
standard cubic feet per day of methane to about 250 kWh. This 
electrical power was utilized by a mine surface load consisting of a 
100 hp air compressor and a 300 hp mine ventilation fan. Power 
generated represented about 25% of the total energy used in all the 
mine ventilation systems or about 5% of the total underground 
mine electrical requirements. The main conclusions of the work 
performed is that low Btu gob gas in the range of 100 to 400 Btu/ 
ft® can be combusted successfully in a diffusion flame system. The 
efficiencies that can be achieved are high and in general stability is 
adequate. Both the efficiency and stability range achieved were suf- 
ficient to indicate that a gas turbine could be operated with such 
fuels over a normal operating cycle. One problem that was noticed 
during earlier investigations is that because of the low energy con- 
tent of the fuel, heat losses in the combustor can significantly affect 
performance, particularly stability. In general sech combustion sys- 
tems should be maintained as near adiabatic as possible and should 
operate with as high a wall temperature as is possible. Further re- 
search and development will be required of any scaled combustion 
system before it could be considered a suitable candidate for engine 
installation. 


3196 (CONF-810203—15) Demonstration of longwall 
mining in thin seams. Curth, E.A.; Gill, J.A. (Department of 
Energy, Pittsburgh, PA (USA). Pittsburgh Mining Technol- 
hy Leeco, Inc., London, KY (USA)). 1981. 39p. 
S, PC A03/MF A0O1. Order Number DE82000130. 

From 110. AIME annual meeting; Chicago, IL, USA (22 
Feb 1981). 

The Government and Leeco concluded a cost-sharing agree- 
ment in 1976 to demonstrate longwall mining of a thin coalbed, 1 m 
or less, in a mine near Hyden, Ky. A premining investigation laid 
the groundwork for mine design and equipment specifications. 
Four-legged shields, a face conveyor, a stage loader and an in-web 
shearer were selected to operate on a 183 m face. Longwall mining 
began in 1979 and initially was slowed by low mining height and 
equipment problems. A rock mechanics program provides early 
warning capability and criteria for future mine design. Monitoring 
of surface effects is included. 


3197 (CONF-810203—16) Longwall mining in Illinois. 
Conroy, P.J.; Curth, E.A. (Dames and Moore, Park Ridge, 
IL (USA); Department of Energy, Pittsburgh, PA (USA). 
Pittsburgh Mining Technology Center). 19 1. 18p. NTIS, 
PC A02/MF AO1. Order Number DE82000062. 

From 110. AIME annual meeting; Chicago, IL, USA (22 
Feb 1981). 

The use of shields has been a major factor contributing to 
adequate roof control in Illinois. Short spans of exposed roof, 
quickly applied support, stability of structure, and full shelter for 
face crews are some of the significant advantages that led to the 
adoption of shields. The successful application of shields that were 
designed to sustain high yield loads resulting in a mean load density 
of 862.2 KN/m? (9 tons/ft?) has encouraged the growth of long- 
wall mining in the Illinois coal basin from one face to six in less 
than 4 years. Double-drum shearers of 1.5 x 10* kg/m (400 hp), 
using 995-volt power, with chainless haulage and high capacity face 
conveyors and stage loaders are standard face equipment. New coal 
mines are being developed for longwall mining with panel blocks as 
large as limiting factors allow. They are projected to have two 
active longwall faces and as many continuous miner units as are re- 
quired for development and extraction. 
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3198 (DOE/ET/12221—4-Vol.1) Electrical, mechanical, 
and hydraulic system improvement study for roof bolter oper- 
ations. Volume I. Technical information and conclusions. 
Final technical report as of November 30, 1980. Patterson, 
W.N.; Orona, F. (Woodward Associates, Inc., San Diego, 
CA (USA)). Nov 1980. Contract AC01-77ET12221. 102p. 
NTIS, PC A06/MF A0O1. Order Number DE81029751. 

Roof bolters as a generic machine type used in continuous 
coal miner sections were investigated to determine the effect of ma- 
chine failures and downtime on productivity, pinpoint the causes of 
machine failures and downtime, and develop the possible design 
and operational changes required to reduce machine failures and 
downtime and increase section productivity. In the course of this 
program it was determined that the roof bolter is not the major 
contributor to section downtime. This fact develops from the sec- 
tion work cycle in which the roof bolter can normally complete the 
required roof control work well ahead of the continuous miner. In 
addition, the roof bolter is a less costly and more maneuverable ma- 
chine than the continuous miner which allows a mine to provide a 
standby machine quickly to reduce the section downtime caused by 
an individual machine. 


3199 (DOE/ET/12221—4-Vol.2) Electrical, mechanical, 
and hydraulic system improvement study for roof bolter oper- 
ations. Volume II. Computer sort results and user’s manual. 
Final technical report. Patterson, W.N.; Orona, F. (Wood- 
ward Associates, Inc., San Diego, CA (USA)). Nov 1980. 
Contract AC01-77ET12221. 141p. NTIS, PC A07/MF AO1. 
Order Number DE81030354. 


3200 (DOE/PC/30124—T1) Boring miner. Phase I. 
Conceptual design and assessment. Final technical report. 
Baum, G.L.; Freed, D.L. Jr.; Giovando, C.A.G.; Keen, 
R.W. (National Mine Service Co., Nashville, IL (USA). De- 
—_ ment Engineering Dept.). Jul 1981. Contract AC22- 

30124. 188p. NTIS, PC A09/MF A0O1. Order Number 
DESIO3 1978. 

This report describes background research and design studies 
undertaken to identify concepts for a state-of-the-art Boring Miner. 
The information is presented in sufficient detail to allow the reader 
to develop a familiarity with Boring-Type Miners in general; then it 
presents a complete collection of data in the form of detailed analy- 
sis of the various conceptual design approaches to familiarize the 
reader with the nature of the proposed solutions. It is important to 
remember that the problem is that of making a Borer compatible 
with the requirements of the Coal Mine Health and Safety Act. 
This report also contrasts the Borer and its application in coal 
mining to the presently most predominant, Drum-Ripper-Type of 
continuous miner, and provides a summary interpretation of the re- 
sults of the various conceptual design studies and economic analy- 
ses. The results support the recommendations as to the future direc- 
tion for the program. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 3144 


3201 (ANL/FE—81-64) Development and testing of 
ae Wc acoustic Doppler flowmeter. lus, H.B.; 
> A.C.; Canfield, D.R. (Argonne National Lab., IL 
(USA); Pittsburg and Midway Coal Mining Co., Dupont, 
WA (USA)). Sep 1981. Contract W-31-109-ENG-38. 35p. 
NTIS, PC A03/MF AO1. Order Number DE82003013. 
Industrial applications of acoustic Doppler flowmeters have 
recently been increased, in particular in cases of turbulent flow and 
low-temperature requirements (less than 300°F). These flowmeters, 
however, are not suited for applications in high-temperature and 
high-viscosity laminar flow streams found in coal-liquefaction 
plants. This work presents the development and testing of an acous- 
tic Doppler flowmeter developed at the Argonne National Labora- 
tory. The characteristics of this flowmeter are: (1) standoffs to iso- 
late the transducers from the hot pipes; and (2) an electronics 
system with servo-controlled adjustable filters that can process a 





417 / ERA VOL. 7, NO.3 


Doppler-shift signal spectrum generated by laminar flow condi- 


3202 (CONF-8011111—, pp 4p, Paper 14) US exports 
of coal, 1979-1980. 1980. Pasha Publications, 1730 K Street, 
NW, Suite 713, Washington, DC. Order Number 
DE82900170. 

From 3. annual coal outlook mine to market: coal transporta- 
tion today and tomorrow conference; Arlington, VA, USA (10 
Nov 1980). 


3203 (DOE/ET/14292—T1) Evaluation of continuous 
oxydesulfurization processes. Final technical report, Septem- 
ber 1979-July 1981. Jones, J.F.; Wever, D.M. (TRW, Inc., 
Redondo Beach, CA (USA)). Jul 1981. Contract ACO1- 
79ET 14292. 106p. NTIS, PC A06/MF AOl. Order Number 
DE82002127. 

Three processes developed by Pittsburgh Energy Technol- 
ogy Center (PETC), Ledgemont Laboratories, and Ames Laborato- 
ries for the oxydesulfurization of coal were evaluated in continuous 
processing equipment designed, built, and/or adapted for the pur- 
pose at the DOE-owned Multi-Use Fuels and Energy Processes 
Test Plant (MEP) located at TRW’s Capistrano Test Site in Cali- 
fornia. The three processes differed primarily in the chemical addi- 
tives (none, sodium carbonate, or ammonia), fed to the 20% to 40% 
coal/water slurries, and in the oxygen content of the feed gas 
stream. Temperature, pressure, residence time, flow rates, slurry 
concentration and stirrer speed were the other primary independent 
variables. The amount of organic sulfur removed, total sulfur re- 
moved and the Btu recovery were the primary dependent variables. 
Evaluation of the data presented was not part of the test effort. 


3204 (DOE/ET/14303—T1) Briquetting of fine coal 
using a sodium chloride binder. Final report. Crossmore, E.Y. 
Jr.; Kimball, R.J.; Kimball, S.M. (Kimball (Robert L.) and 
Associates, Ebensburg, PA (USA)). Oct 1981. Contract 
ACO01-79ET 14303. 4lp. NTIS, PC A03/MF AOl. Order 
Number DE82000632. 

A pilot scale test study has demonstrated the economic and 
technological feasibility of producing dense, weather-resistant bri- 
quettes from fine particulate bituminous coal. The binder, in the 
amount of 34/100 of 1% of the end product by weight, consisted of 
a sodium chloride dendritic crystalline matrix. The proclivity for 
liberation of pyritic sulfur and ash from fine coal particles, minus 10 
Mesh x 0, has rekindled interest among producers and consumers of 
coal as to pre-combustion Deep Cleaning, in efforts to comply with 
clean air standards. Process technology as to coal beneficiation 
presently is producing fine sized particles. A major hurdle is han- 
dling the material after treatment. Besides being a definite safety 
hazard, it is extremely difficult to transport and impossible to stock- 
pile resulting fines. Present general practice includes dewatering, if 
size permits, then thermal drying to some moisture level, say 10%. 
The dried fines are then blended with one or more produced frac- 
tions and shipped. This in itself is counter-productive as the differ- 
ence in moisture content between these fines and that marketed can 
be as high as 8% or some 1000 Btus per pound. Reconstitution of 
this fine particulate seemed a reasonable solution to this situation 
and accordingly this study has been made. Briquettes have been 
produced which are equivalent to lump natural coal as to physical 
attributes. Generally, their heat value is greater as they contain less 
moisture and subjective burn tests for the product show a fouling 
index increase range from 10.5% for the low volatile seam to a 
high of 15.4% for the high volatile seam due to the sodium content 
of the additive. The scale-up cost for a 10 ton/hour operation in- 
cluding labor and capital servicing-payback is calculated to be 
$16.68 per ton. 


3205 (DOE/PC/30212—T2) Venturi design for meter- 
ing solids flow in gas-solids suspensions. Semiannual progress 
report. Crowe, C.T. (Washington State Univ., Pullman 
(USA). Dept. of Mechanical Engineering). 31 Sep 1981. 
Contract FG22-80PC30212. 30p. NTIS, PC A03/MF AOl1. 
Order Number DE81031944. 

The objective of this study has been to investigate the possi- 
bility of extending the usefulness of the venturi as a gas-solids meter 
to larger particle sizes by modifying the inlet geometry. Also, the 
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adaptability of the annular venturi to meter gas-solids flows in 
length-constrained systems has also been investigated. Further 
study has been the identification of the optimal inlet geometry to 
maximize the venturi sensitivity to loading. With all of these tests, 
laser light attenuation across the throat section of the venturimeter 
was carried out to determine if such measurements could provide 
an independent measure of solids loading in the gas-solids suspen- 
sion. 


3206 So omtoiy te characteristics of 


cay Sen slurry progress report, 
tember iss. deciter of te of Energy, Pit Pittsbur; 
Mit Pittsburgh Energy Technology Center), 1981 
on NTIS. eC A02 A01. Order Number DE82003019. 
The objective of this project is to develop flow data for var- 
ious alternate fuels, such as coal/water mixtures, in a pump loop 
which accurately simulates fuel feed systems found in boiler and 
furnace applications. The program is primarily concerned with 
measurement and correlation of pressure loss as a function of slurry 
characteristics and system design. The flow studies are being sup- 
ported by laboratory studies. Construction of the one-inch loop was 
completed. Pressure transducers, thermocouples and a mass flow 
meter were installed and linked to a data acquisition system. A 
series of preliminary tests has been conducted flowing water, 60%, 
63% and 65% coal-water mixtures. The bulk of the CWM’s con- 
tained an additive, Lomar-D, at a dosage of approximately .5% by 
total mix weight. These tests were conducted primarily to evaluate 
the design of the loop, the adequacy of the instrumentation and the 
reproducibility of the CWM preparation method. The design of the 
loop appears to be fundamentally sound. 


(EPRI-AP—1977) On-line microwave monitor for 
solid concentration in coal-water slurries. Final report. Gold- 
berg, I.B.; Chung, K.E.; Ho, W.W.; McCoy, L.; Wagner, 
R.I. (Rockwell nternational Corp., Thousand Oaks, CA 
(USA). Science Center). Aug 1981. 60p. NTIS, PC A04/ 
MF AO1. Order Number DE81904211. 

The feasibility of utilizing microwave techniques to measure 
coal concentration and linear flow velocity of coal-water slurries 
was investigated. The technique consisted of utilizing the slurry 
pipe as a circular waveguide and monitoring the frequency corre- 
sponding to the onset of power transmission in the waveguide (cut- 
off frequency) between recessed antennae. The cut-off frequency 
depends upon the dielectric constant of the slurry filling the pipe 
segment which is a function of the volume fraction of coal in the 
slurry. The technique was tested in 3/4 in. and 1-1/2 in. pipes using 
slurries containing 40 to 65% by weight Utah bituminous coal. The 
precision of the method was +-0.2% of the absolute value. The 
method was found to be independent of the direction of coal flow, 
particle size distribution, flow velocity above 0.15 m/s to the high- 
est velocity tested, 3.8 m/s. The temperature dependence of the 
method was predictable from the measured dielectric constants of 
the slurries, and could therefore be correctable. Measurement vari- 
ation with temperature was +-0.5% between 22°C and 50°C. 
Linear flow velocities could be determined by cross correlation of 
the noise from two microwave test sections separated by a known 
distance, and approximate values of the flow rate and the flow/no 
flow condition could be determined from the noise spectrum of a 
single test section. 


3208 (EPRI-CS—2057) Solvent recovery for the oil-ag- 
glomeration coal-cleaning process. Final report. Cheh, C.H. 
(Ontario Hydro Research Lab., Toronto (Canada)). Sep 
1981. . NTIS, PC A05/MF AOl. Order Number 
DE82900855. 

Solvent removal and recovery from coal pellets produced by 
the spherical agglomeration process were studied. Different types 
of pellets were prepared using an eastern and a western coal and 
three grades of solvents. Three dryers, namely Turbo, Roto-louvre, 
and Holo-flite, were selected for laboratory testing to remove the 
solvent from the pellets. Results showed that all three dryers can 
evaporate the solvent from the coal pellets to very low levels; how- 
ever, a large amount of coal fines was generated in the Holo-flite 
dryer. Superheated steam and simulated flue gas were tested as the 
drying media to study the drying and recovery of the solvent from 
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the coal pellets. Solvent recovery was found to be very high when 
superheated steam was used but very poor when simulated flue gas 
was used. It is recommended that the Turbo dryer, which has been 


using superheated steam in some of its commercial units, be studied 
further on a pilot scale. A flow scheme of the pilot plant is pro- 
posed. 


3209 (IS—4775) Fossil-energy. Quarterly wo April 
1, 1981-June 30, 1981. (Ames Lab., IA (USA)). Aug 1981. 
Contract W-7405-ENG-82. 54p. NTIS, PC A04, AOl. 
Order Number DE82003213. 

Ames Laboratory work in the following areas is reported: 
Physicochemical Cleaning and Recovery of Fine Coal (removal of 
some pyrite and ash by froth flotation, oil agglomeration, chemical 
comminution, etc.); A Systematic Investigation of the Organosulfur 
Components in Coal (extraction, oxidation behavior); Microstruc- 
ture of Coal (scanning electron microscopy); Rapid Analysis of 
Mineral Content in Coal (Development of an On-Line Monitoring 
Instrument); Coal Blending Experiments (to control ash melting 
points); Performance Characteristics of Heavy Media Cyclones 
Using Fly Ash-Derived Heavy Media; Briquetting Solvent-Treated 
Coal (using a surface extract as a binder, solvent recovery); and 
Coal Preparation and Testing (development of a large scale test fa- 
cility for testing and evaluating coal preparation equipment, proc- 
esses and instrumentation. (LTN) 


3210 (LMSC-D—811811) Development of a pilot-scale 
kinetic extruder feeder system and test program. Fourth quar- 
terly technical progress report. (Lockheed Missiles and 
Space Co., Sunnyvale, CA (USA)). 16 Oct 1981. Contract 
AC21-80MC14602. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82003694. 

Preparations are continuing to ready the equipment for the 
moisture tolerance test program. Efforts were devoted to solving 
the leaking face seal problem. All other components and subsystems 
appear to function satisfactorily. To enhance the chances of achiev- 
ing the program objectives, the recommendation was made to use a 
conventional roller bearing for the present program instead of the 
advanced water-lubricated bearing. Nevertheless, the need exists for 
better long-term solutions to the bearing and seal problem, especial- 
ly in view of the eventual requirement to scale the equipment to 
larger sizes. 


3211 (PB—81-852832) Magnetic separation in the coal 

industry. January 1976-September 1980 (citations from the 

Energy Data Base). for Jan 76-Sep 80. Frey, J.H. 
ational Technical Information Service, Springfield, VA 
SA)). AL. 1980. 132p. NTIS PC NO1/MF NO1. 

This retrospective bibliography contains citations concerning 
the theory, applications, and equipment for magnetic separation em- 
ployed in the coal industry. Pre-combustion coal preparation 
(cleaning, concentration, sorting, etc.) and post-combustion re- 
source recovery by use of separators are discussed as is 
the resultant control of pollutants from coal combustion. (Contains 
108 citations.) 


0140 Combustion 


REFER ALSO TO CITATION(S) 3148, 3950, 4479, 4529, 4713, 4744, 4904, 
4967, 4969, 4971 


3212 (ATR—81(7896)-1) Physical-chemical NO/sub x/ 
mechanisms in fluidized bed combustion. Bywater, R.J. 
(Aerospace Corp., El Segundo, CA (USA). Vehicle Engi- 
neering Div.). BY "Nov 1980. Contract ACO01-79ER 10027. 
110p. NTIS, PC A06/MF AOl. Order Number 
DE81025558. 

Fluidized bed combustors operate in the large-particle (> 1 
mm) high-velocity (> 1 m/s) fluidization regime which differs 
from most previous applications. These characteristics foster a dis- 
tinctive volatiles evolution structure in the vicinity of the coal in- 
jectors of bottom-fed atmospheric fluidized beds (AFBC). The evo- 
lution of coal volatiles associated with bottom-fed AFBC was de- 
fined as the focal point. The major effort of the work was con- 
cerned with a group combustion model of dense gas/solids mixtures 
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of devolatilizing coal being injected into the bottom of an AFBC. 
Critical development needs were defined in the area of solids circu- 
lation and injector design which impact both basic FBC design and 
NO/sub x/ emissions. Results of model calculations identified im- 
portant new physical-chemical mechanisms influencing NO/sub x/ 
emissions. 


3213 (BNL—51430) Calcium silicate cements for desul- 
furization of combustion gases. Semiannual progress report, 
October 1, 1980-March 31, 1981. Yoo, H.J.; McGauley, P.J.; 
Steinberg, M. (Brookhaven National Lab., Upton, NY 
(USA)). Jun 1981. Contract AC02-76CH00016. 46p. NTIS, 
PC A03/MF AO1. Order Number DE82003245. 

Commercial calcium silicate bearing Portland Cement Type 
II (PC III) has been identified as a promising regenerative sorbent 
for the removal of sulfur in the fluidized-bed combustion (FBC) of 
coal. The PC III is agglomerated in a drum pelletizer by low 
energy, low cost agglomeration techniques and cured to form pel- 
lets in the size range suitable for operating FBC units. The two- 
hour sulfation capacity is about 40% or better at 958°C and does 
not deteriorate with cyclic use. The degree of regeneration is 
almost complete (above 95%) during cyclic use except for the first 
cycle. The rate of sulfation increases with the sulfation temperature, 
reaches its maximum at about 950 to 1000°C, and then starts to de- 
crease with further temperature increase. The rate of regeneration 
also increases with the regeneration temperature. The sorbent is ef- 
fective up to a temperature of over 1000°C. A small 40 mm LD. 
bench scale fluid bed reactor has been used to determine the sulfur 
removal efficiency of the PC III pellet as well as the concentration 
of the regenerated SO:, using propane gas as a fuel and a reducing 
agent. No SOs: is detected in the flue gas stream until the PC III 
pellet is saturated to 75% of its capacity. The concentration of re- 
generated SO: increases with the feed rate of reducing gas and it 
reaches as high as 24% as the propane flow rate is increased to 
160% excess. The attrition loss of the PC III pellet is about 3 to 
4% per cycle during cyclic use. Bench scale testing of PC III sor- 
bent in a coal fired 6-in. fluidized bed combustor at the Morgan- 
town Energy Technology Center has indicated acceptable perform- 
ance. An improved process and engineering design utilizing the PC 
III pellets in a coal fired power plant has indicated improved econ- 
omy in comparison with once through limestone desulfurization. 


3214 (DOE/ET/11314—T1) Formation of NO/sub x/ 
and other products from chemically bound nitrogen in coal 
combustion. Final report. Blair, D.W.; Wendt, J.O.L. (Exxon 
Research and Engineering Co., Linden, NJ (USA)). Jun 
1981. Contract AC21-T7ET11314. 298p. NTIS, PC A13/MF 
A01. Order Number DE81028536. 

The purpose of this project was to advance the fundamental 
understanding of fuel nitrogen conversion in coal combustion to- 
wards the ultimate end of providing for the rational design of coal 
combustors with acceptably low NO/sub x/ outputs. In pursuit of 
this objective the program attached the problem both experimental- 
ly and theoretically. Experimental work concentrated upon the pyr- 
olysis stage of coal combustion. It investigated the loss of mass, ni- 
trogen, and sulfur from the solid phase and the distribution of im- 
portant chemical species in the pyrolyzate under simulated combus- 
tion heating conditions. Experimental variables included tempera- 
ture, heating rate, atmospheric reactivity, thermal history (preheat- 
ing, reheating) and coal type. These experiments were performed 
upon twenty coals of widely varying types, two chars, and one pe- 
troleum coke. The results of the work suggest that the conditions 
of coal nitrogen conversion can be controlled by adjusting external 
variables 


3215 (DOE/PC/30216—T2) Characteristics of coal/ 
light hydrocarbon slurries in spray combustion. Semi-annual 
progress report, March 1, 1981-August 31, 1981. Gros- 
shandler, W.L.; Crowe, CT; Chung, IN. (Ww: 
State Univ., Pullman (USA). t. of nn - 
ing). 1981. Contract FG22-80PC30216. 23p. S, PC 
A A01. Order Number DE82000387. 

This report summarizes the accomplishments of the second 
six months of the contracting period. The status of each of the 
three major tasks is discussed: the atomization process, recirculation 
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within the droplet, and the combustion of coal/vaporized fuel in a 
diffusion burner. The droplet spray apparatus has been completed 
and checked out for mixing effectiveness and spray uniformity. Ini- 
tial runs with pure methanol have been completed. Preliminary 
tests have been run with slurries composed of 15% and 30% mix- 
tures of coal in liquid with mean particle sizes of 50 and 150 um. 
Analysis of the data shows small increases (10 to 20%) in Sauter 
mean diameter due to the presence of coal particles. For the nu- 
merical model, the equations of motion for coal particles translating 
inside a circulating light hydrocarbon have been developed. A 
computer program has been written to solve for the particle motion 
numerically. Particle trajectories and general distribution patterns 
are predicted. The combustion facility has been designed and built, 
consisting of a burner, coal feeder, and analyzer section. The 
burner operates in a counter-flow diffusion mode, with 2.5 x 10 cm 
rectangular jets separated by 1 cm. Initial testing has been with 
propane/air/nitrogen mixtures to assess the stabiity and flatness of 
the reaction zone. It was found that the flame has some curvature, 
but is fairly uniform parallel to the long horizontal axis. Thermo- 
couple probing of the flame has just begun, but it can be qualita- 
tively concluded that line-of-sight optical measurements can be suc- 
cessfully made. Both a spouted-bed and fluidized-bed feeder have 
been built to control the mass flow of coal to the burner, and the 
stability and flow rate of each are being assessed. 


3216 (DOE/PC/40270—2) Combustion enhancement 
and pollutant-control research with acoustically induced 

Technical report, June-September 1981. 
Faeser, R.J.; Rudnicki, M.I. (Aerojet Energy Conversion 
Co., Sacramento, CA (USA)). Sep 1981. Contract AC22- 
81PC40270. 3lp. NTIS, PC A03/MF A0Ol1. Order Number 
DE82001 100. 

An experimental research program has been initiated to 
evaluate the possibility that beneficial effects can result when 
acoustic energy is impressed on the combustion zone of pulverized 
coal furnaces. These benefits include the reduction in NO/sub x/ 
generation, the increase in combustion intensity, and the increase in 
turndown ratio (maximum flow/minimum flow). The postulated 
reason for these possible benefits is the increased relative motion of 
the gas and coal particles and the fine stirring action resulting from 
high frequency acoustic waves. During the second, three-month 
period of this contract, the design and fabrication of the combustor 
were completed and the test facility buildup was 70% completed. 
A checkout test of the acoustic equipment and a preliminary acous- 
tic survey test of the combustor response were also completed. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 3194, 4408 


? SS -se Directory of coal production 
ownership, 1979. Thom B. (Department of Energy, 
(USA). eam Information Administra- 
t 1981. 44p. NTIS, PC A03/MF A0Ol. Order 

Number DE82002243. 
Ownership patterns in the coal industry are highly complex. 
Many producers are diversified into other lines of activity. The pat- 
tern and extent of this diversification has varied through time. In 
the past, steel and nonferrous metals companies had major coal in- 
dustry involvement. This is still true today. However, other types 
of enterprises have entered the industry de novo or through 
merger. Those of greatest significance in recent times have in- 
volved petroleum and particularly public utility companies. This 
report attempts to identify, as accurately as possible, production 
ownership patterns in the coal industry. The audience for this Di- 
rectory is anyone who is interested in accurately tracing the owner- 
ship of coal companies to parent companies, or who is concerned 
about the structure of ownership in the US coal industry. This au- 
dience includes coal industry specialists, coal industry policy ana- 
lysts, economists, financial analysts, and members of the investment 

community. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 4358, 5475, 5646 


3218 an ae Public health gg c 


Lurgi/Fischer- 

Rosenberg, S.E. (Argonne National Lab., IL 
1981. Contract W-31-109-ENG-38. 63p. NTIS, PC 
A01. Order Number DE82001617. 

This analysis identifies the public hazards of wastes from 
Lurgi/Fischer-Tropsch coal liquefaction. Because data on dose-re- 
sponse and synergism are not available for many of the waste 
chemicals from this process, we evaluated hazards with a relative 
risk approach. This approach employs two measures of hazards. 
First, body burdens that result from exposure to Lurgi/Fischer- 
Tropsch wastes are compared to body burdens from other sources 
of the same chemicals. Second ambient concentrations of pollutants 
from Lurgi/Fischer-Tropsch operations are projected and com- 
pared to various air and water quality standards. 


(CONF-801143—) pice yee on industrial 4 
medicine in Oak 


and occupational coal projects. 
re National Lab., TN or 1981. Contract W- 
ENG-26. 162p. NTIS, PC /MF AOl. Order 
Number DE82001 
From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 


1980). 

The Workshop on Industrial Hygiene and Occupational 
Medicine in Coal Conversion Projects was held November 6-7, 
1980, at the Twin Bridges Marriott, Washington, DC. It was spon- 
sored by the Department of Energy, Office of Fossil Energy. Sev- 
enteen papers have been entered individually into EDB and ERA. 
(LTN) 


3220 (CONF-801143—, pp 5-8) eee of the indus- 
trial hygiene-occupational medicine Brief, R.S. 
(Exxon Corp., East Millstone, NJ). M8. NTIS, PC 
A08/MF AOl. Order Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

The industrial hygiene-occupational medicine problems in 
the coal conversion industry are potentially quite difficult. We will 
be handling and generating toxic materials that are not commonly 
found in the petroleum industry. The waste streams that will con- 
tain heterocyclics composed of carbon, hydrogen, nitrogen, sulfur, 
and oxygen, to varying degrees, may be more toxic than any of the 
typical waste streams handled now in refineries. Much toxicological 
and industrial hygiene research will be needed to elucidate the criti- 
cal factors necessary to protect the workers, the environment, and 
the public. A synthetic fuels health program will involve aspects of 
personal monitoring, work-place monitoring, medical surveillance, 
health and safety education, personal hygiene, good engineering 
design, emission containment and control, and personal protective 
equipment. It will require management commitment, personnel, and 
financial resources, but it is necessary for the orderly development 
of a synthetic fuels industry. We expect that skin contact would be 
one important exposure route, but I am concerned about inhalation, 
which might be as serious as the skin route and certainly more diffi- 
cult to control. If we do not know how to measure exposures, how 
do we control and eliminate the offending materials in the new 
plants. Why are synthetic fuels carcinogens different from petro- 
leum carcinogens. I think it has to do with the presence of nitro- 
gen, sulfur, or oxygen in the polynuclear structure. What is the best 
way to analyze the carcinogens. Interesting comparisons have been 
made between methods for analyzing these materials, and different 
techniques will produce different results. 


3221 (CONF-801143—, pp 25-29) a industrial 
hygiene: occupational medicine program overview. A’ 


J. (Dept. of Energy, Germantown, MD). 1981. NTIS, 


By, 
PC A08/MF AOI. Order Number et DES2001 5. 
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From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

The paper deals mainly with the responsibility and programs 
for Fossil Energy. However, other offices within DOE also have 
responsibilities for health and safety in synfuels. For example, under 
the Energy Security Act, the Office of the Assistant Secretary for 
Resource Applications is responsible for administering a $3 billion 
solicitation for financial assistance for synfuel projects. Applicants 
for financial assistance are required to provide detailed environmen- 
tal, safety and health, and socioeconomic information. Both public 
and occupational health and safety must be discussed. The applica- 
tion package must include an assessment of the risks to public and 
employee health and provisions for their control. This information 
is being used as one of the major criteria for the acceptance or re- 
jection of a proposal. The Office of the Assistant Secretary for En- 
vironment is also involved in synfuels development to the extent 
that it maintains an overview of many of the environmental health 
and safety aspects of DOE projects. 


3222 (CONF-801143—, pp 31-34) Development of in- 
dustrial hygiene-occu medicine for the 
energy technology centers. Hayden, A.T. (Air Force Occu- 
ional and Environmental Health Lab., Brooks AFB, 
1981. NTIS, PC AO8/MF AOl. Order Number 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

Planning for the establishment and evaluation of industrial 
medicine, occupational hazards, and safety engineering programs is 
described. The work areas involve: (1) coal-oil mixtures, (2) 
magnetohydrodynamic power generation, (3) indirect and direct 
liquefaction, and (4) surface mining and hydraulic transport oper- 
ations. Detailed plans were drawn up and the actual work was sub- 
contracted. (LTN) 


3223 (CONF- eS pp 43-49) UMD gasifier in in- 
dustrial hygiene-occupational medicine programs. Dreibelbis, 
B. (Oak — National Lab., TN). Sep 1981. NTIS, PC 


A08/MF AO1. Order Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

The University of Minnesota, Duluth, gasifier is a low-Btu 
two-stage gasifier. It feeds the existing university boilers, which had 
to be retrofitted minimally to accept this gas. The maximum capac- 
ity of the system is 3 tons of coal per hour. Since the system has no 
sulfur cleanup, it must use a low-sulfur feedstock. The composition 
of the gas product is 18 to 20% hydrogen, about 2% methane, and 
4 to 5% carbon dioxide; the main gas is carbon monoxide (CO), 
about 30%. From the coals that have been tested so far, about 900 
to 1000 gallons of tar per day is produced at an operating design 
capacity of about 50%. Because the gasifier is enclosed to protect it 
from the extreme weather in the Duluth area, any contaminants re- 
leased will be contained within the building. The main concern 
when we started the gasifier was the CO problem. We had prob- 
lems with leaks, the poking operations, the coal feed system, and 
the under-gasifier area. Initially, many of the flanges leaked; they 
were not designed properly or were not tight enough. Sometimes 
the gasket material failed. The poking operation is a multiple 
hazard; besides the CO hazard, there is also heat stress and noise. 
In the coal feed system, the lock hopper, which introduces the gas 
into the pressurized vessel, can and often did leak. The coal scale 
was vented, but the venting system originally was not adequate to 
scavenge all the gases released. The under-gasifier area was also a 
problem; the ejection system for ash that fell through the grate also 
leaked CO. Because scavenged gases are reinjected into the blast 
air, any leakage of the blast air would also contain CO. In addition, 
problems with failure of the grate and several seal failures under- 
neath the gasifier made this area a potential exposure problem. CO 
monitoring is accomplished by using four area monitors that sound 
an alarm. 
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3224 (CONF-801143—, pp 51-64) SRC-1 + indus- 
trial hygiene and occupational medicine er, E. 
(International Coal Refining Co., lentown, PA). Sep 
1981. NTIS, PC A08/MF AOl. Order Number 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

The major components of our worker protection program 
are engineering controls, education, work practices, hygiene facili- 
ties, monitoring, medical surveillance, and toxicology. The best 
way to protect the worker is to use engineering controls to elimi- 
nate exposure. The biggest advances made in this area have been in 
the use of erosion- and corrosion-resistant alloys. Other controls 
such as double mechanical seals, a controlled combustor, and 
double-valved sampling ports have also reduced exposure. For ex- 
posures that cannot be controlled, education is the first line of de- 
fense. A worker beginning employment will learn from an audiovi- 
sual program and a workshop that will include individual attention. 
The material presented will stress the hazards involved and the 
work practices needed to minimize exposure. In addition, there will 
be periodic health and safety meetings in which topics of concern 
can be addressed. There will also be a worker protection manual. 
One of the most important parts of the educational process is work 
practices. Based on our experience to date, we feel that skin con- 
tamination is the worker’s main source of exposure. Therefore, the 
work practices we stress most during talks with workers who 
handle coal liquids are those of good personal hygiene: washing 
before eating, before going to the bathroom, if they inadvertently 
happen to get coal liquids on their skin, and showering and sham- 
pooing at the end of the shift. People who have not worked at a 
plant believe that if you educate the worker, provide washing facil- 
ities, and pay for the time to use them, the worker will indeed use 
them. People who have worked at a plant know that this is not 
necessarily so. My main responsibility is to convince employees that 
these personal hygiene rules are their best health insurance policy. 


3225 (CONF-801143—, pp 65-69) Industrial hygiene- 
occupational medicine program for the SRC-II project. 
Cheng, R. (Gulf Science and Technology Co., San Diego, 
CA). 1981. NTIS, PC A08/MF AOl. Order Num 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

Air contaminants monitored and evaluated in the in-plant air 
sampling program that are known or suspected to be associated 
with the SRC process are listed. Emission of hydrocarbon gases 
and organic vapors occurs by evaporation from the liquid product 
storage area; from leakage at valves, flanges, and seals; and from 
evaporation of liquid waste and cooling streams. Enough data have 
been gathered to draw the conclusion that occupational exposures 
to light hydrocarbon gases and organic vapors, for example, ben- 
zene, toluene, xylenes, and n-hexane, were at minimal levels at the 
SRC pilot plant. Reduced-sulfur compounds occur in many gas 
streams of the SRC process. Emissions from the process are limited 
primarily to fugitive leaks and from product handling and venting 
operations. Results of extensive air sampling surveys indicate that 
normal work-place H2S concentrations are well below 0.1 ppM. 
However, plant workers are repeatedly cautioned against acute H2S 
poisoning. Raw, untreated SRC liquid products, especially the 
lower boiling point light distillates, may contain significant amounts 
of dissolved H2S which can accumulate in the head space of a 
closed vessel. Therefore, it is conceivable that acute H2S poisoning 
could occur during transporting, transferring, or handling of raw 
(untreated) SRC light distillates. Proper labeling and accident pre- 
vention instructions have been furnished with these products to 
warn of the potential hazards. Virtually all air samples showed an 
SO, concentration of less than 0.1 ppM. Phenol and phenolic com- 
pounds are present in many hydrocarbon and aqueous streams in 
the SRC process. Skin contact with phenol-rich coal-derived liquids 
can cause burns and dermatitis. Vapors of phenolic compounds are 
virtually nonexistent in the work environment. 
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$226 (CONF-801143— Saal 71-77) Exxon donor solvent 
industrial hygiene-occupational medicine program. Bucknam, 


P. (Exxon Coal Liquefaction Plant, Baytown, TX). Sep 
Number 


1981. NTIS, 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

Our occupational health program is set up to accomplish 
three goals: first and foremost, to protect the health and safety of 
the people working at ECLP; second, to define what occupational 
health needs are required for a commercial plant; and third, to 
evaluate and improve industrial hygiene or other occupational 
health needs as applicable to this coal conversion process. We are 
dealing with a new technology. ECLP is a pilot plant that requires 
a lot of maintenance. Therefore, conditions at ECLP do not neces- 
sarily duplicate those that would exist in a commercial facility. One 
of our functions is to evaluate different occupational health policies 
and to determine how we can apply them to a commercial plant. 
Even though we have a comprehensive occupational health pro- 
gram in which everyone participates, not all these policies may be 
necessary for an entire commercial plant. The engineering controls 
at ECLP include the following: a closed drain system, which re- 
ceives liquids released from draining vessels and other equipment 
instead of allowing them to drain directly to the sewer (these liq- 
uids are reprocessed); dust- and noise-suppression equipment in the 
coal handling and preparation area; fume-collection equipment, spe- 
cifically around the Sandvik belt, where hot vacuum bottoms are 
drawn off the vacuum tower; and a flare system for safety releases. 
Our operations’ work practices involve preplanning: reviewing with 
the workers how to perform a job and how to minimize exposure 
to carcinogenic materials. The same preplanning was done for 
sample catching. We identified all the sample ports in the plant 
with a sign that tells what is in the sample and what protective 
equipment is necessary. We also printed a Hazardous Materials 
Manual, which is available to everyone in the plant. 


PC A08/MF AOl. Order 


3227 (CONF-801143—, pp 79-94) Industrial hygiene 
and occupational medicine experiences in the coke and coal 
chemical industries. Flickinger, C.W. (Koppers Co., Inc., 
Monroeville, PA). Sep 1981. NTIS, PC A08/MF AOl. 
Order Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

‘ In summary, Koppers’ occupational health studies, which 
currently include cross-sectional health and industrial hygiene expo- 
sure studies of coke-oven, tar-plant, and wood-preserving facilities, 
have been in the areas of coke and coal chemicals. The cross-sec- 
tional health studies of the tar plants wood-treatment plants indicat- 
ed no cancer of occupational origin among the workers examined. 
However, some conditions that may relate to the coal tar products 
were observed. Industrial hygiene studies, in which aerosol expo- 
sures were monitored, were carried out to estimate current worker 
exposure potential to coke oven emissions or coal tar products. In 
the analytical laboratories, benzene extraction of the deposited aero- 
sol was used to obtain the exposure levels based on benzene solu- 
bles per cubic meter. Although the current data base is limited, cur- 
rent exposure data do allow one to suggest several things. Based on 
the 1977 to 1979 Koppers’ coke oven emission monitoring, coke 
oven worker (by job category) exposures are about one-third to 
one-fourth those cited by Mazumdar et al. However, top-of-oven 
workers are still likely to be exposed to coke oven emissions equal 
to or greater than 0.15 mg/m, the OSHA time-weighted-average 
permission exposure level (TWA PEL). Assuming log-normal dis- 
tribution of the exposure data, only 4 of the remaining 29 coke 
oven exposure averages showed means above the 0.15 mg/m* 
TWA PEL. The coke plants are continuing efforts to control coke 
oven emissions. Other results are detailed. 


3228 (CONF-801143—, pp 107-116) Clinical occupa- 
tional medicine program. Tepper, L. (Air Products and 
Chemicals, Inc., Allentown, PA); Garrett, S. Sep 1981. 
NTIS, PC A08/MF AO1. Order Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 
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(CONF-801 e~ 2,8. 117-122) Work place sam- 
aie and monitoring. Whi' Jr. (Brookhaven National 
Lab., Upton, NY). 1981. NTIS, PC A08/MF AOl. 
Order = DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

One starts with the premise that the major purposes of occu- 
pational health monitoring are to ensure that the employees are 
provided a safe and healthy work environment; identify and evalu- 
ate health hazards to document exposure levels and to determine 
compliance status. Immediate consideration must be given to the 
monitoring strategy: selection of sampling parameters, monitoring 
frequencies, type and number of samples, analytical treatment, and 
value of the analytical results. Selection of the parameters moni- 
tored should be predetermined from the risk evaluation discussed. 
The decision to use proxy or indicator parameters should reflect 
their ability to accurately quantify the risk component at issue. 
Monitoring tools that measure several parameters may provide a 
more accurate description of the condition of a work place than 
will single-index devices. Minimal programs should monitor those 
compounds for which safe levels, compliance limits, and human 
helath effects are known. For those parameters for which no limit 
exists (no safe level has been identified), using a tiered program 
may help; that is, one must take into consideration the work place 
levels, the toxicity, and the mode of exposure in setting priorities. 
Factors in hazard evaluation should be monitoring frequency, vari- 
ability of environmental conditions, economics, and the potential 
for degradation of a work place to a seriously adverse level. The 
availability of continuous monitoring devices should be assessed. 
Determination of the type and the number of samples to collect 
will be dictated by a number of the above factors, in addition to the 
mobility of the work force and the constraints of the work place. 


3230 (CONF-801143—, pp 123-129) Worker health = 
re education. Smith, J. (Pittsburg and Midway 

Co., Dupont, WA). Sep 1981. NTIS, PC A08/MF 
AOL. der ‘Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

; Essential topics for a worker health education program ori- 
entation in a coal liquefaction pilot plant are the following: a brief 
description of the plant to give an idea of the type of process an 
employee will be working with; hazards associated with the process 
(how to avoid the hazards; results of overexposure to the hazards; 
what to do if overexposed; and what the company is doing to pro- 
tect the worker, that is, the attire, showers, clothes change proce- 
dures, protective equipment, supplies, physical examinations, and in- 
dustrial hygiene monitoring); employees’ responsibility to protect 
themselves; ancillary programs; employee assistance program (em- 
ployees should know if there is an employee assistance program, 
who to talk to, and what types of problems to expect help with 
(drug addiction, alcoholism, perhaps even marriage problems); 
emergency and medical procedures, pertinent health protection 
rules, and pertinent laws, for instance, the Toxic Substances Con- 
trol Act, Section 8E, and access to medical and exposure records (I 
am referring to the particular law that came out in August 1980); 
and at the end of the orientation, important points should be re- 
viewed. The orientation is a synchronized slide and tape presenta- 
tion. 


3231 (CONF-801143—, pp 131-139) Worker 4 
current practices and problems in coal liquefaction 
Hill, R.H. (Ashland Synthetic Fuels, Inc., KY). op 198 
NTIS, PC A08/MF AO01. Order Number DE82001 3 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

, I would like to discuss the sampling needs we have in the 
pilot plants and the developments that have come in response to 
these needs. Monitoring instruments for coal liquefaction facilities 
should have the following desirable characteristics: (1) portable, (2) 
sensitive, (3) selective, (4) real-time determinations, (5) accurate and 
reproducible, (6) multicomponent, (7) simplicity of operation, (8) in- 
expensive, and (9) intrinsically safe. Oak Ridge National Labora- 
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tory researchers are currently working on experimental instruments 
for monitoring air contaminants and skin and surface contamina- 
tion. These instruments, and their intended uses, are as follows: (1) 

tion tube - passive dosimetry for polynuclear aromatic hy- 
drocarbon (PNA) vapors; (2) DUVAS - second-derivative ultravio- 
let spectrometer for real-time measurements of PNA vapors in the 
parts-per-billion range; (3) spill spotter - quantifies fluorescence 
upon activation by ultraviolet light of process materials on inani- 
mate objects; and (4) light-pipe luminoscope - quantifies fluores- 
cence upon activation by ultraviolet light of process materials on a 
worker's skin. Although these instruments show great promise, they 
could cause problems for industrial hygienists who believe in zero 
levels of exposure to carcinogens. Their concern is caused by the 
extremely low levels at which these instruments can detect surface, 
skin, and airborne contaminant concentrations. Industrial hygienists 
who work in liquefaction facilities are going to need research sup- 
port for developing appropriate TLVs for the complex mixtures of 
PNA and other chemicals common to coal conversion technology. 


3232 (CONF-801143—, pp 141-148) System safety in- 
terface with industrial and medicine. 
Kellehar, R. (TRW, Redondo Beach, CA); Church, R. Sep 
1981. NTIS, PC A0O8/MF AOl. Order Number 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

’ It is this provision for better overall health and safety con- 
trol that is the essence of our presentation this afternoon. The 
method I will talk about uses two separate organizations within one 
company to provide the overall safety program. Basically, the 
system works like this. The TRW Health and Safety Department 
consists of specialists in the various fields of health and safety such 
as industrial hygiene, occupational medicine, health services, 
worker protection, fire protection, radiation protection, and training 
specialists. Various consultants employed within the company orga- 
nizations who are not necessarily directly associated with the 
Health and Safety Department include environmental engineers, 
toxicologists, and physicists. The Health and Safety Department, as 
a staff organization, provides specialist input to the requirements 
and recommendations for health and safety practices for each spe- 
cial program or project within the company. The TRW System 
Safety Organization, which is separate from our department, assigns 
specific engineering personnel to a program or project to incorpo- 
rate, by analysis and design, the required and recommended con- 
trol. Many of the controls are, of course, defined in cooperation 
with the Industrial Hygiene Section. 


3233 (CONF-801143—, pp yg Industrial hygiene: 
occupational medicine challenge for the synfuels industry. 
Meyer, A.F. Jr. (A. F. Meyer and Associates, Inc., 
McLean, VA). 1981. NTIS, PC AO08/MF AOl. Order 
Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
——— projects workshop; Washington, DC, USA (7 Nov 
1980). 

‘ Figure 1 is an outline of the steps the Occupational Safety 
and Health Administration (OSHA) must take under its generic 
standard for the regulation of carcinogens. The point of this dia- 
gram is that, as with other regulations, the time to become involved 
in the standard-setting process through research and data submittal 
is before and during the process. After a standard is set, it is too 
late to begin assessing what your needs will be in relation to it, in 
terms of being able to avoid lengthy court battles to compel an 
agency to be responsive to your needs. Figure 2 demonstrates how 
the regulatory system evolves and how your can influence the 
process. Here is an industrial plant representing a specialized inter- 
est. Specialized interests can affect community actions, which in 
turn affect the legislature. Of course, when implementation is 
achieved, you can still influence policy changes by taking an issue 
to court. Figure 3 depicts the typical conditions and systems analy- 
sis for a major system. It starts in the conceptual phase. Analysis is 
begun with a preliminary hazard analysis. During the acquisition 
phase, you begin by analyzing your designs and developing your 
training programs before the plant comes into the system. You are 
doing your biomedical research between the conceptual and acqui- 
sition phases. When you begin operating, all systems should be in 
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place. If you build a demonstration plant, the industrial hygiene, 
general safety, and management control systems had better be in 
place. All these systems need to be developed during the conceptu- 
al and acquisition phases - not when you start operations. 


3234 (CONF-811096—1) Health and environmental 
studies of H-coal process. Cowser, K.E.; Epler, J.L.; Gehrs, 
C.W.; Guerin, M.R.; Klein, J.A. (Oak Ridge National Lab., 
T™N (USA)). 1981. Contract W-7405-ENG-26. 26p. NTIS, 
PC A03/MF A0O1. Order Number DE82002790. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Denver, CO, USA (26 Oct 1981). 

Coal and oil shale are expected to be principal sources for 
petroleum and natural gas substitutes as the Energy Security Act of 
1980 is implemented. H-Coal is one of several processes under in- 
tensive study for the direct conversion of coal to the desired syn- 
thetic fuels. In this paper we describe the health and environmental 
study program of H-Coal, sponsored by the Department of Energy 
(DOE). Results are presented of chemical, biological, and ecologi- 
cal characterization of products and by products derived from op- 
eration of a process development unit (PDU). These initial results 
provide an informed bases for subsequent monitoring and testing 
activities of the nominal 200 to 600-ton/day pilot plant at Catletts- 
burg, Kentucky. 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 3192, 3233, 4632 


3235 (CONF-801143—, pp 103-106) Legal and regula- 

requirements affecting development. Mesich, F. 

1981. NTIS, PC A0O8/MF AOl. Order Number 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

' The upshot of the entire legal and regulatory situation with 
respect to synfuels is that a variety of existing general regulations 
will apply and will have to be complied with, even though there 
are no industry-specific regulations. The worker protection situa- 
tion is very complex when one considers the subject of exposure 
limits for toxic substances and materials. The situation is complex 
enough from an OSHA standpoint, but there will be additional fac- 
tors introduced as the Environmental Protection Agency begins es- 
tablishing environmental exposures (in accordance with the Toxic 
Substances Control Act). You do not now have enough information 
on toxicity to easily define exposure limits. In my opinion, there 
will never be enough definitive information to arrive at a quantita- 
tive figure for exposure that is both sufficient and reasonable. You 
do, however, have a good understanding at this point of the plant 
design and what workers will come in contact with on the job. For 
example, we agree that coal liquids can be harmful and that if ex- 
posed to them, we should wash off as quickly and thoroughly as 
possible. That may sound simplistic, but, in reality, a multitude of 
techniques and practices currently are available for worker protec- 
tion. The spotlight will be on the industry, and your responsibility 
will be to implement industrial hygiene, safety, and occupational 
medicine programs to the best of your ability. A continual sampling 
program to establish baselines and any increases in steady-state 
levels of contaminants should probably be emphasized in your pro- 
grams to provide complete exposure histories for the types of com- 
ponents for which exposure limits currently cannot be set. 


02 PETROLEUM 


3236 quai Gal cae 1) Liquid fossil fuel tech- 
nology. Quarterly technical progress report, January-March 
1981. ‘cememenent of Energy, Bartlesville, OK (USA). Bar- 
tlesville Energy Technology Center). Aug 1981. 70p. NTIS, 
PC A04/MF AO1. Order Number DE82003270. 

The Bartlesville Energy Technology Center's research activ- 
ities are summarized under the following headings: liquid fossil fuel 
cycle; extraction which is subdivided into resource assessment and 
production; liquid processing which includes characterization of liq- 
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uids from petroleum, coal, shale and other alternate sources, ther- 
modynamics and process technology; utilization; and project inte- 
gration and technology transfer. (ATT) 


0202 Geology And Exploration 


(DOE/MC/11580—5) Effects of porosity type, 
pore geometry, and diagenetic history on tertiary recovery of 
petroleum from carbonate reservoirs. Final report. Friedman, 
G.M.; —_, K.; Reeckmann, A. (Rensselaer Polytechnic 
Inst., “Troy, NY (USA). Office of Contracts and Grants). 

1981. Contract AC21-79MC11580. 228p. NTIS, PC 

All/MF AO1. Order Number DE82000896. 

The objective of this study is to determine the mechanisms 
controlling porosity in Red River formation (Upper Ordovician) 
carbonate reservoirs, and to determine what types of pore systems 
result from a given set of depositional and diagenetic conditions. 
The Red River Formation of Montana is a major oil-producing res- 
ervoir in the area and Cabin Creek Field is a good candidate to un- 
dergo tertiary recovery in the future. The first sections of this 
paper discuss the stratigraphy, distribution of lithofacies, deposition- 
al environments, and diagenesis of the study area.The section on 
distribution of porosity discusses the various types of porosity pres- 
ent, their origin, how they are distributed throughout the upper 
Red River reservoirs, and how they relate to depositional environ- 
ment. Size and shape of pores and pore throats are discussed in the 
sections on pore geometry, first in terms of statistical measures 
from capillary-pressure curves, then by interpretation of scanning- 
electron micrographs of resin-pore casts. The last two sections dis- 
cuss petrophysical relationships, diagenetic controls on the develop- 
ment and geometry of pore systems, and the role of pore geometry 
in the determination of carbonate reservoir characteristics. 


0203 Drilling And Production 
REFER ALSO TO CITATION(S) 3357 


(DOE/EIA—0308) Oil and gas drilling industry. 
Ody, N. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). 1981. 84p. NTIS, 
PC A05/MF AO1. Order Number DE82001417. 

This paper provides an overview of the United States’ oil 
and gas drilling industry for the general reader through an examina- 
tion of the characteristics of the industry, drilling trends, drilling 
costs and possible drilling constraints. A simplified description of 
drilling equipment and the drilling process as well as a glossary of 
drilling equipment are also included. 


3239 (DOE/ET/12058—5) Williams Holding lease 
steamflood demonstration project, Cat Canyon Field. Fourth 
progress rt, December 1979-April 1981. Loftus, S.R. 
(Getty Oil Co., Ventura, CA (USA). Western Exploration 
and Production Div.). Oct 1981. Contract AC03- 
76ET12058. 57p. NTIS, PC A04/MF AO1. Order Number 
DE82003041. 

Activities prior to the initiation of displacement steam injec- 
tion in April 1977 included cyclic steam stimulations of the produc- 
tion wells, acquisition of steam generator permits, and the drilling 
of pilot injection wells. Steamflood response occurred over a ten- 
month period beginning in October 1977 in four of the nine pilot 
producers. Subsequent attempts to divert steam to the non-respond- 
ing producers failed. Poor oil production and high water-oil ratios 
characterized steamflood performance. Computer thermal simula- 
tion studies identified steam channeling, over-injection of steam, 
and poor quality steam at the sand face as causes of the adverse 
response. This led to a decision to temporarily suspend steamflood 
injection in February 1980. Improvement in oil production and a 
decrease in the water-oil ratio resulted during the following 
months. 


3240 (DOE/ET/13405—T1) Fluid treatment for stimu- 
lation of reservoir sandstones and recovery of oil 
and gas. Huang, W.H. (Texas A and M Univ., College Sta- 
tion (USA)). Jun 1981. Contract FG03- 78ET 13405 12p. 
NTIS, PC A02/MF AO1. Order Number DE82001821. 


may be enhanced and restored to their original levels through stim- 
ulation with alkaline solution under specific unique conditions (e.g. 
pressure, temperature, concentration, etc.). As demonstrated, the 
test results show that the original permeability of the reservoirs 
(both low and high) is restored or increased after damaged, for ex- 
ample, by brine solution. 


(DOE/MC/08341—31-Vol.1-Pt.2) Target reser- 
voirs for CO, miscible flooding. Task two. summary of availa- 
ble reservoir and geological data. Vol. 1. Permian basin geo- 
logical and reservoir data, Part 2, ADAIR-San Andres 
through EUNICE MONUMENT-Grayburg/San Andres. 
Final report. Cobb, L.B. (Gruy Federal, Inc., Houston, TX 
(USA)). Oct 1981. Contract AC21-79MC08341. 336p. NTIS, 
PC A15/MF A0O1. Order Number DE82001348. 

The objective of the study is to build a solid engineering 
foundation to serve as the basis for field mini- and pilot tests in 
both high and low oil saturation carbonate reservoirs for the pur- 
pose of extending the technology base in carbon dioxide miscible 
flooding. The six tasks in this study are as follows: (1) summary of 
available CO, field test data; (2) summary of existing reservoir and 
geological data; (3) selection of target reservoirs; (4) selection of 
specific reservoirs for CO injection tests; (5) selection of specific 
sites for tests wells in carbonate reservoirs; and (6) drilling and 
coring activities. This report for Task Two consists of a summary 
of existing reservoir and geological data on carbonate reservoirs lo- 
cated in west Texas, southeast New Mexico, and the Rocky Moun- 
tain states and is contained in two volumes, each with several parts. 


3242 (DOE/MC/10689—10) Development of spend 
control methods to improve oil recovery by COs. 
-September 


Eighth 

terly report, July 1, 1981 30, 1981. PRRC Report 
No. 81-41. Heller, "J. P.; Taber, J.J. (New Mexico Inst. of 
Mining and Technology, Socorro (USA). New Mexico Pe- 
troleum Recovery Research Center). 1981. Contract AC21- 
79MC10689. 6p. t NTIS, PC A02/MF A0Ol1. Order Number 
DE82001968. 

its of progress achieved during the quarter ending 
September 30, 1981 on core flooding, development of foam-type 
mobility control agents, and on the development of direct thicken- 
ers consisting of polymers soluble in CO. are reported. The core 
flooding test system is operational with all components essentially 
complete. Foam generation this quarter has been principally con- 
cerned with experiments designed to ascertain the proper operating 
regions for the generator. The second mobiliity agent is being de- 
veloped for the direct thickening of CO. A number of polymeric 
compounds have been found which are soluble in CO2. (DMC) 


3243 (DOE/MC/12083—14) Enhanced oil recovery by 
CO, foam flooding. Quarterly report, July 1, 1981-September 
30, 1981. Holbrook, S.; Kuntamukkula, M. (New Mexico 
State Univ., Las Cruces (USA). Dept. of Chemical Engi- 
neering; ent of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). 30 1981. Con- 
tract AS21-78ET 12083. 6p. S, PC A02/MF AO1. Order 
Number DE82000949. 

Progress reports are presented for the following tasks: appa- 
ratus design and construction; foam generation and static stability; 
dynamic foam stability; foam rheology; oil displacement efficiency; 
mathematical modeling; and final reports. The past quarter has been 
productive with the major effort directed toward bringing the pro- 
ject to a successful completion. All project objectives have been 
met and the results are encouraging with respect to potential com- 
merical applications. 


(DOE/SF/10761—1) Field demonstration of the 
conventional steam drive process with ancillary materials. 
Annual report, October 1, 1979-September 30, 1980. 
Bowman, R.; Lechtenberg, H. (CLD Group, Inc., Ventura, 
CA (USA)). Oct 1981. Contract FC03-79SF10761. 133p. 
NTIS, PC A07/MF AO1. Order Number DE82003040. 
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The purpose is to test the applicability of foams for achiev- 
ing mobility control and/or permeability reduction of injected 
steam in steam drive operations. The project is comprised of basic 
laboratory R & D supplemented by five mini-field tests. The initial 
laboratory testing was aimed at screening foam chemicals for ther- 
mal stability and emplacing the foam systems in porous media. The 
final bench tests were conducted in a sixteen foot sandpack to 
verify the compatibility of the emplacement techniques and the ca- 
pacity of the chemical system to achieve a significant measure of 
mobility control over injected steam. One mini-test has been com- 
pleted with Santa Fe in the Midway-Sunset Field. The test loca- 
tions were chosen so that the two major reservoir problems that 
are encountered in steam drive operations are addressed; namely, 
the flow of steam through thief zones or other channels that exist at 
the outset of initiating operations, and the progressive increase in 
channelling of steam through the oil-depleted, steam swept zone. 


3245 (DOE/SF/10761—T6) Field demonstration of the 
conventional steam-drive process with ancillary materials. 
Quarterly report, January- March, 1980. (CLD Group, Inc., 
Ventura, CA (USA)). Apr 1980. Contract FC03-79S 10761. 
llp. NTIS, PC A02/MF AO1. Order Number DE81027440. 

The objective of this contract is to increase the efficiency of 
steam drive operations, particularly in shallow, heavy oil reservoirs. 
Progress is reported in the areas of reservoir selection and labora- 
tory tests. Two important criteria for evaluating the performance of 
surfactants as foam-blocking agents at room temperature are the 
level of permeability reduction and the duration of effective perme- 
ability reduction. Using these criteria, the surfactants tested were 
ranked. Hot gas sand pack tests are being planned. The construc- 
tion and installation of a 16 foot sand pack has been computed. 
Testing will begin in April. (DMC) 


3246 (DOE/SF/10761—T7) Field demonstration of the 
conventional steam-drive process with materials. 
(CLD Group, Inc., Ventura, CA (USA)). 23 Oct 1980. Con- 
tract FC03-79SF10761. 6p. NTIS, PC A02/MF A01. Order 
Number DE81026961. 

The objective of this contract is to increase the efficiency of 
steam drive operations, particularly in shallow, heavy oil reservoirs. 
Progress is reported in the selection of a reservoir to be used for 
the field tests. Laboratory tests have continued to investigate the 
spread of surfactant in the sandpack prior to creating a foam block 
under various injection methods. (DMC) 


3247 (DOE/SF/10761—T8) Field demonstration of the 
conventional steam-drive process with materials. 
Quarterly report No. 1, October 1, 1979-December 31, 1979. 
(CLD Group, Inc., Ventura, CA (USA)). 10 Jan 1980. Con- 


tract FCO3-79SF10761. 12p. NTIS, PC A02/MF AOI. 
Order Number DE81029537. 

The objective of this contract is to field test the potential of 
chemical blocking foams to increase the efficiency of steam drive 
operations, particularly in shallow, heavy oil reservoirs. The initial 
work under the contract has consisted of laboratory work to test 
foaming materials. The state-of-the art was surveyed through a 
review of current work and through meetings held with university 
and industry laboratories. Discussed was equipment, data, and 
agents in the generation and evaluation of foams. Testing during 
the first quarter was conducted at room temperature and atmos- 
pheric pressure to screen the foaming agent. These tests were con- 
ducted in distilled water, saline water, and water with crude oil 
added, as described in detail in the appendix. The preliminary re- 
sults, also included in the appendix, indicate that several chemicals 
appear promising. 


3248 (DOE/TIC—2001943) Evaluation of alternatives 
in downhole steam generation. (Commercilization Insights, 
Tampa, FL (USA)). Sep 1981. 82p. NTIS, PC A05/MF 
A011. Order Number DE82001943. 

The objective is to evaluate two alternative approaches, 
taken by Sandia and World Energy Systems in their development 
of downhole steam generators, in terms of the requirements for 
commercialization and the technical and economic goals which 
each one must reach in order to satisfy those requirements. The 
conclusions are as follows: (1) The high-pressure downhole steam 
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generator being developed by Sandia has potential for commercial- 
ization for production of heavy oil in the next few years. (2) The 
critical performance parameter is oil yield and can be expressed in 
terms of bbl oil/million Btu of steam generated; the yield which is 
required for clear economic attractiveness of the high-pressure gen- 
erator is 1.2 bbl/10® Btu which corresponds to 5.3 bbl steam/bbl 
oil. (3) The downhole hydrogen/oxygen burner being developed by 
World Energy Systems has potential for commercialization for pro- 
duction of resources which are now unproducible or uneconomical. 
(4) The critical performance provided in nearly 1100 pre- and post- 
training forms returned by the solarr and 201 stream sediment sam- 
ples. Statistical and areal distributions of uranium and possible ura- 
nium-related variables are displayed. A generalized geologic map of 
the survey area is provided, and pertinent geologic factors which 
may be of significance in evaluating the potential for uranium min- 
eralization are briefly discussed. Ground water data indicate that 
high uranium values occur almost exclusively in the western por- 
tion of the quadrangle along the eastern portion of the Williston 
Basin. These high uranium values occur primarily in Pleistocene 
delta deposits and in glacial outwash and till. Groundwater in this 
area is geographically associated with high values of calcium, mag- 
nesium, manganese, potassium, selenium, strontium, sulfate, and 
total alkalinity. Stream sediment data indicate high uranium value 
the relative concentration of Sm** and Sm* ions changes with the 
change of composition. 


(SAND—81-0758) Comparative analysis of steam 
delivery cost for surface and downhole steam drive technol- 
ogies. Hart, C.M. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1981. Contract AC04-76DP00789. 58p. NTIS, 
PC A04/MF AO1. Order Number DE82003914. 

A basis is established for evaluating the economic perfor- 
mances of the technologies for enhanced recovery of heavy crude 
being investigated through the Department of Energy's Project 
DEEP STEAM. Conventional surface steam drive is compared 
with: (1) thermally efficient delivery (through insulated strings) of 
surface generated steam; (2) low pressure combustion downhole 
steam generation; (3) high pressure combustion downhole steam 
generation; (4) high pressure combustion downhole steam genera- 
tion using air as the oxygen source; and (5) high pressure combus- 
tion downhole steam generation substituting pure oxygen for air. A 
parametric analysis is performed for varying depths, injection rates, 
and steam qualities. 


3250 (SAND—81-1199) Project DEEP STEAM. Quar- 
terly report, October 1-December 31, 1980. Fox, R.L.; 
Aeschliman, D.P.; Clay, R.G.; Donaldson, A.B.; Eisen- 
hawer, S.W.; Johnson, D.R.; Lyle, W.D.; Mulac, AJ. 
(Sandia National Labs., Albuquerque, NM (USA)). Se 
1981. Contract AC04-76DP00789. 3lp. NTIS, PC ‘A03/ME 
A01. Order Number DE82001709. 

The objective of project DEEP STEAM is to develop the 
technology required to economically produce heavy oil from deep 
reservoirs. The tasks included in this project are development of 
thermally efficient delivery systems and downhole steam generation 
systems. Field testing of insulated strings for improved thermal effi- 
ciency of steam delivery to deep reservoirs has been set up in coop- 
eration with Husky Oil Company in Lloydminster, Canada. The in- 
strumentation system for this test was successfully tested this quar- 
ter. Efforts to develop the liquid fueled aownhole generation 
system for testing in deep reservoirs have continued. Legal agree- 
ment between Sandia and the City of Long Beach for testing of the 
downhole generator has been achieved. 


3251 Decline curve analysis using type curves for two- 
porosity systems. Da Prat, G.; Cinco-Ley, H.; Ramey, H.J. 
Jr. INTEVEP, Caracas,Venez). SPEJ, Society of Petroleum 
Engineers Journal; 21: No. 3, 354-362(Jun 1981). 

Constant producing pressure solutions that define declining 
production rates with time for a naturally fractured reservoir are 
presented. The solutions for the dimensionless flow rate are based 
on a model presented by J.E. Warren and P.J. Root. The model 
was extended to include constant producing pressure in both infi- 
nite and finite systems. The results obtained for a finite no-flow 
outer boundary are new and surprising. It was found that the flow 
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rate shows a rapid decline initially, becomes nearly constant for a 
period, and then a final decline in rate takes place. 19 refs. 


3252 Study of a thermal discontinuity in well test analy- 

sis. Mangold, D.C.; Tsang, C.F.; Lippmann, M.J.; Wither- 

spoon, P.A. (Univ of Calif, Berkeley). Journal of Petroleum 
echnology; 33: No. 6, 1095-1105(Jun 1981). 

The presence of zones of different temperatures in nonisoth- 
ermal reservoirs may resemble permeability boundaries during well 
testing. This investigation employed numerical modeling to examine 
such effects in drawdown, buildup, and injection well tests. The re- 
sults indicate that nonisothermal influence can be detected and ac- 
counted for by tests of sufficient duration with suitably placed ob- 
servation wells. 17 refs. 


0204 Processing 
REFER ALSO TO CITATION(S) 4518 


3253 Training employees for energy conservation. 
Chernowetz, W.A. (Mobil Oil Corp, New York, NY). Plant 
Engineering; 35: No. 12, 136-139(11 Jun 1981). 

Energy management frequently takes one of two approaches: 
equipment or hardware modification on the one hand, and attempts 
to change employee behavior toward energy use on the other. 
Mobil Oil Corp., however, found that combining these two ap- 
proaches reduced energy consumption more successfully. The com- 
pany established a program designed to make equipment operators 
and maintenance personnel aware of the energy conservation possi- 
bilities in their jobs and teach them how to work with equipment 
so that it operates as efficiently as possible. Because of the program, 
energy use in seven refineries has been reduced more than 11 per- 
cent. The Energy Awareness Program, as it is called, achieved the 
savings by emphasizing energy conservation and creating educa- 
tional clinics to teach skills that help conserve energy. Included 
was instruction in how to measure results. The article discusses the 
program structure and specific areas of program application, includ- 
ing heating systems, steam conservation, towers and flares. 


0206 Health And Safety 
REFER ALSO TO CITATION(S) 3277 
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REFER ALSO TO CITATION(S) 3238, 3259, 3621, 4350, 4408, 4423, 4424 


3254 (AD-A—093621) Petroleum and political change in 


Mexico. Williams, E.J. (Department of State, Washington, 
DC (USA). Office of External Research). 1980. 85p. Ss, 
PC A05/MF AO1. 

This paper describes and analyzes those conditions of and 
forces for change. After a brief description of production and 
export policy and practice and the growth of Petroleos Mexicanos, 
the effort looks to contributions to institutional change and to 
policy controversy directly tied to the petroleum industry. The dis- 
cussion then evolves to other foci of policy disputation indirectly 
related to the new milieu created by anticipated petroleum earn- 
ings. Finally, in a more speculative vein, the paper gauges the sig- 
nificance of the new oil for political change by examining the pro- 
fundity of the issues at controversy, the scope and intensity of the 
challenges to governmental authority, and the sectors and individ- 
uals involved in the several disputes and departures. 


0208 Waste Management 


3255 (DOE/BC/10256—1) Initial assessment of selected 
advanced lubricating oil filters. Hilyard, D. (Systems Con- 
trol, Inc., Anaheim, CA (USA). Environmental Engineering 
Div.; 5 of Energy, Bartlesville, OK (USA). Bar- 
tlesville Energy sr Center). 1981. Contract 
AC19-80BC10256. 3ip. S, PC A03/MF AOl. Order 
Number DE82002420. 


02 PETROLEUM 
0209 Environmental Aspects 


The Department of Energy has contracted with Systems 
Control, Incorporated (SCI) to provide documented evidence 
which permits an initial assessment of the potential effectiveness of 
advanced oil filters that claim to re-refine the oil on-board a vehicle 
or claim either never-drain or extended drain benefits. The effort 
included a patent search, literature review, and contacts with manu- 
facturers. Based upon the study performed by SCI, it was conclud- 
ed that so-called re-refining filters do not actually re-refine in-serv- 
ice motor oil nor do they prevent depletion of additives. It was also 
concluded that these advanced filters may remove particles smaller 
than a standard oil filter removes, but the benefits are questionable. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 3260, 3261, 3277 


3256 (NP—1904100) Final environmental state- 
ment: proposed OCS oil and gas sales 67 and 69. (Bureau of 
Land Management, New Orleans, LA (USA). New Orleans 
Outer Continental Shelf Office). Aug 1981. 315p. NTIS. 
Order Number DE81904100. 

The two Gulf of Mexico proposed lease sales consist of ap- 
proximately 2,458,827 acres (1,170,456 acres for Sale 67 and 
1,288,371 for Sale 69) in 472 tracts offshore Texas, Louisiana, Mis- 
sissippi, Alabama, and Florida. Of these tracts, 225 tracts comprise 
Sale 67, and 247 tracts comprise Sale 69. The tracts are from 3-140 
nautical miles (nmi) offshore and in water depths from 2-2400 
meters. Proposed OSC Sales 67 and 69 are scheduled for March 
and August 1982, respectively. The combined mean daily peak pro- 
duction from the sales is estimated at 31,000 barrels of oil per day 
and 633 million cubic feet of gas per day. Basic assumptions for 
impact estimates and analysis of potential environmental conse- 
quences are presented in Section IV.B. In the area of transporta- 
tion, the mean resource estimate development scenarios assume that 
production offshore Texas and Louisiana will be transported to 
shore by connecting to existing trunk pipelines. Production in the 
Upper Gulf area (Mississippi-Ala straight cost pass-through. Tradi- 
tionally, energy engineers have managed comiliarize maines of up 
to two MW can be obtained. In current practice, this power is dis- 
sipated across two- fatigue stren obtained. 


3257 (NP—2900463) Final environmental im state- 
ment proposed OCS oil and gas sales 67 and 69. (Bureau of 
Land Management, New Orleans, LA (USA). New Orleans 
Outer Continental Shelf Office). Aug 1981. 316p. NTIS. 
Order Number DE82900463. 

Proposed Sales 67 and 69 will offer a total of 472 tracts con- 
taining approximately 2,458,827 acres in federal waters offshore 
Texas, Louisiana, Mississippi, Alabama, and Florida. These tracts 
range from approximately 3 to 140 nmi offshore in water depths of 
approximately 2 to 2400 m. Individual tract locations are shown. 
The resource estimates listed are conditional and their estimated 
probabilities apply only to the tentative sale area as a whole. There 
is an additional geologic risk for the occurrence of hydrocarbons 
within any given structure. The proposed sales are scheduled for 
March and August 1982, respectively. Oil and gas exploration and 
development activities on the OCS have the potential for causing 
negative environmental impacts; therefore, stipulations are attached 
as necessary in the form of additional mitigating measures to those 
already in place. Different types of stipulations can be attached, but 
for this proposal five stipulations are recommended. 


3258 (UCID—19071) Effects of natural petroleum seeps. 
Spies, R.B. (Lawrence Livermore National Lab., CA 

SA)). Jun 1981. Contract W-7405-ENG-48. 28p. NTIS, 
PC A02/MF AO1. Order Number DE82003172. 

This paper summarizes what has been learned about how pe- 
troleum affects biological processes in the oceans. Unless otherwise 
indicated, all references are to seeps near Coal Oil Point in the 
Santa Barbara channel. Also, to make this summary as timely as 
possible, some unpublished information will be discussed. 
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0210 Legislation And Regulation 


3259 (DOE/RG/10337—T1) Octane pricing scale. Final 
report. (Environmental Protection Agency, Washin, 

DC (USA)). [nd]. Contract AI01-80RG10337. 19p. 

PC A02/MF AO1. Order Number DE82002826. 

Under Executive Order No. 12044, Improving Government 
Regulations, the Department of Energy is required to prepare a 
regulatory analysis of each regulation issued by the agency which 
may ave a major economic impact on the general economy, indi- 
vidual industries, geographical regions or levels of government. 
This analysis has been prepared to establish the economic impact of 
the mandatory petroleum price regulations as proposed for revision 
under the title: Unleaded Gasoline Production Incentives, Docket 
No. ERA-R-79-30. The purpose of the proposed amendments is to 
increase the production of unleaded gasoline by US refineries. A 
regulatory analysis should account for both positive and negative 
economic impacts. In this analysis negative impacts or costs are de- 
fined as increased prices to consumer and positive impacts or bene- 
fits are defined as the additional volumes of gasoline produced as a 
result of the proposed rule. In this analysis the three aspects of the 
proposed rule are dealt with separately and in the following order: 
1. the production incentive; 2. the attribution to gasoline of the cost 
of additives and chemicals used to make gasolines; and 3. the re- 
placement of the nearest octane number provision by a requirement 
to use the weighted average May 15, 1973 selling price for all 
leaded gasoline as the base for computing the imputed May 15, 
1973, unleaded gasoline price. The imputed price is then adjusted to 
reflect the octane number of the specific unleaded gasoline sold. 
These three aspects of the proposed rule can be dealt with separate- 
ly because there is no necessary connection between them. 


0230 Properties 
REFER ALSO TO CITATION(S) 4625, 4630 
0240 Storage 


3260 (DOE/PO/10114—T1(Vol.1)) Evaluation of brine 
disposal from the Bryan Mound site of the Strategic Petro- 
leum Reserve program. Final report, twelve-month postdispo- 
sal studies. (Texas A and M Univ., College Station (USA). 
Research Foundation). Jul 1981. Contract FC96-79PO101 14. 
S7ip. NTIS, PC A25/MF AOl. Order Number 
DE82001363. 

The Department of Energy's Strategic Petroleum Reserve 
Program began leaching the Bryan Mound salt dome on March 10, 
1980 and discharging brine into the coastal waters off Freeport, 
Texas. This report describes the findings of a team of Texas A and 
M University scientists and engineers who have conducted a 
twelve-month environmental study to evaluate the effects of the 
Bryan Mound brine discharge. The study addresses the areas of 
physical oceanography, analysis of the discharge plume, water and 
sediment quality, nekton, benthos, phytoplankton, zooplankton, and 
data management. 


3261 (DOE/PO/10114—T1(Vol.2)) Evaluation of brine 
disposal from the Bryan Mound site of the Strategic Petro- 
leum Reserve program. Final report, twelve-month postdispo- 
sal studies. Hann, R.W. Jr.; Randall, R.E. (eds.). (Texas A 
and M Univ., College Station (USA). Research Founda- 
tion). Jul 1981. Contract FC96-79PO10114. 512p. NTIS, PC 
A22/MF A0O1. Order Number DE82001362. 

The Department of Energy's Strategic Petroleum Reserve 
Program began leaching the Bryan Mound salt dome on March 10, 
1980 and discharging brine into the coastal waters off Freeport, 
Texas. This report describes the findings of a team of Texas A and 
M University scientists and engineers who have conducted a 
twelve-month environmental study to evaluate the effects of the 
Bryan Mound brine discharge. The study addresses the areas of 
physical oceanography, analysis of the discharge plume, water and 
sediment quality, nekton, benthos, phytoplankton, zooplankton, and 
data management. Volume II contains appendices which contain 
additional supporting data in the form of figures and tables. 
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3262 (SAND—80-2875) Interim report of recertification 
program for West Hackberry Cavern 6. Goin, K.L.; Herring- 
ton, P.B.; Beasley, R.R. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1981. Contract AC04-76D 89. 
32p. NTIS, PC A03 A01. Order Number DE82001731. 

This document provides a brief history of West Hackberry 
Cavern 6 prior to the fire in September 1978 and a more detailed 
history of events from then through December 1980. Primary em- 
phasis is on data and the analysis of testing conducted in September 
and October of 1980 in an attempt to complete Cavern 6 recertifi- 
cation. The analysis indicates the possibility of a leak rate which is 
higher than acceptable and therefore additional testing will be re- 
quired before a final decision can be made on recertification. 


3263 (SAND—81-1045) Strategic Petroleum Reserve 
(SPR) geological site characterization report, Big Hill Salt 
Dome. Hart, R.J.; Ortiz, T.S.; Magorian, T.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). a Contract 
AC04-76DP00789. 174p. NTIS, PC A0O8/MF AOl1. Order 
Number DE82001834. 

Geological and geophysical analyses of the Big Hill Salt 
Dome were performed to determine the suitability of this site for 
use in the Strategic Petroleum Reserve (SPR). Development of 140 
million barrels (MMB) of storage capacity in the Big Hill Salt 
Dome is planned as part of the SPR expansion to achieve 750 
MMB of storage capacity. Objectives of the study were to: (1) Ac- 
quire, evaluate, and interpret existing data pertinent to geological 
characterization of the Big Hill Dome; (2) Characterize the surface 
and near-surface geology and hydrology; (3) Characterize the geol- 
ogy and hydrology of the overlying cap rock; (4) Define the geom- 
etry and geology of the dome; (5) Determine the feasibility of lo- 
cating and constructing 14 10-MMB storage caverns in the south 
portion of the dome; and (6) Assess the effects of natural hazards 
on the SPR site. Recommendations are included. (DMC) 
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REFER ALSO TO CITATION(S) 3215, 3531, 3561, 3562, 3563, 4483, 4484, 
4555, 4589, 4590, 4591, 4592, 4744 
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3264 Gas supply looks good for the US. Lawrence, 
G.H.; —- B.; Kalisch, R.B. (Am Gas Assoc, Ar- 
ington Va) ydrocarbon Processing; 60: No. 4, 109-113(Apr 


an is a semmary of a comprehensive two-year assessment 
by the A.G.A. Gas Supply Committee which is made up of a broad 
representation of gas industry leaders. Major conclusions are that: 
(1) sufficient gas energy (methane) will be available in the year 
2000 to supply at least 25 percent of the nation’s total need for 
energy, and possibly as much as 33 percent; (2) a reasonable range 
of between 23 and 33 tcf of annual gas production can be available 
in the year 2000; (3) an unprecedented capital investment will be 
required by the gas industry to make these levels of gas supply 
available. Gas import from Mexico and Canada is included in this 
forecast. 8 refs. 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 3270 


3265 (DOE/MC/12697—T1) Shale gas in the southern 
central area of New York State: Part I. How to find and de- 
velop shale gas in New York State. (Donohue, Anstey and 
Morrill, Boston, MA (USA)). Apr 1981. Contract AC21- 
79MC12697. 7ip. NTIS, PC A04/MF A0O1. Order Number 
DE82000913. 

The Appalachian Basin contains vast volumes of shale gas, 
and a significant potion of this is contained in three shales in south- 
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central New York - the Rhinestreet, the Geneseo and the Marcel- 
lus. The economics of shale-gas exploration in New York are not 
very attractive to the large oil and gas companies, which seek a 
rapid return on their investments. The situation may be quite differ- 
ent for organizations which are more concerned with security of 
supply and stability of cost; these may include manufacturing com- 
panies, colleges, hospitals, state institutions and industrial or agricul- 
tural cooperatives. For these, production of even a modest 50 Mcf/ 
day/well, declining slowly over many years, would be appealing if 
it could be guaranteed. To date three wells have been artificially 
fractured in the Marcellus shale of New York, and all three appear 
to be producers. This is only a smal! sample, and one of the wells is 
known to have encountered natural fractures. However, it does 
raise the possbility that (while nothing in exploration can be truly 
guaranteed) the chances of extracting at least some gas from the 
Marcellus - using modern fracturing techniques - are good. The 
chances are improved if geological techniques can identify zones of 
a suitable degree of natural fracturing in the shale. These tech- 
niques are aided by detailed structure maps of the shale units; such 
a map has been prepared for the Geneseo shale, as part of this pro- 
ject. The present conclusion is that the most likely source of shale 
gas in south-central New York is the Marcellus formation. Shale- 
gas wells should be drilled with air. The dry open hole should be 
logged with gamma-ray, density, temperature and noise logs. The 
shale should be artificially fractured using a nitrogen stimulation 
technique. Recommendations are given for each of these steps in 
the text. 


3266 (DOE/MC/12697—T3) Final report on a project 
to test for shale gas in Ohio. (Donohue, Anstey and Morrill, 
Boston, MA (USA)). 30 Apr 1981. Contract AC21- 
79MC12697. 197p. NTIS, PC A09/MF AO1. Order Number 
DE82000916. 

The search for viable shale gas is the search for fractures in 
the shale. One possible method to find deep zones of natural frac- 
ture is the measurement of the speed of sound in the shale. This 
speed is expected to be lowered by the presence of fractures, par- 
ticularly if the fractures contain gas. The seismic reflection method, 
which times the echoes from deep rock layers, can be used to meas- 
ure the speed of sound (the seismic velocity) in the shale. Accord- 
ingly the present project was undertaken to make such meas- 
urements along a 125-mile line crossing SE Ohio, to search for 
local lowering of this speed, and to drill and test 1 to 3 shale-gas 
wells on such local lows. The results of the seismic velocity analy- 
sis are summarized in the fold-out Figure 1.11-1. Several velocity 
lows are apparent, and two of these were proposed for test. A well 
was drilled on one of these anomalies in Elk Township, Noble 
County. Gas was obtained from two naturally-fractured zones in 
the Chagrin shale. The well was stimulated and tested at three sep- 
arate levels: the Rhinestreet shale, and Huron shale, and the Cha- 
grin. Initial production is of the order of 30 Mcf/d from the Rhin- 
estreet, 35 Mcf/d from the Huron, and 110 Mcf/d from the Cha- 
grin. Economic analyses suggest that the Rhinestreet and Huron are 
not in themselves commercial; the Chagrin is marginal at a gas 
price of $2/Mcf but commercially attractive at $5/Mcf. Practical 
problems remain in the preparation of seismic velocity analyses, and 
enigmas remain in interpreting the test well. However, velocity 
analysis seems to have a place among the techniques for locating 
shale-gas wells. 


3267 (METC/EGSP—904) North-South cross section 
east side of area. Schwalb, H.; Norris, R. (Kentucky Univ., 
Henderson (USA). Kentucky Geologi Survey). 1980. 
Contract AS21-78MC08215. 24p. NTIS, PC A02/MF AO1. 
Order Number DE82002819. 


3268 (MLM—2878-OP) Organic geochemistry of the 
Eastern Gas Shales. Zielinski, R.E.; McIver, R.D.; Komar, 
C.A. (Mound Facility, Miamisburg, OH (USA); Mclver 
Consultants International, Houston, TX (USA); Department 
of Energy, Morgantown, WV (USA). Morgantown Ener, 4 
Technology Center). 1981. Contract AC04-76DP00053. 
(CONF-811135—1). NTIS, PC A02/MF AOI. Order 
Number DE82002689. 

From Eastern regional meeting of the Society of Petroleum 
Engineers of AIME; Columbus, OH, USA (4 Nov 1981). 
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A comprehensive organic geochemical study applied diag- 
nostic geochemical characterization techniques to the shales in an 
effort to determine if the shales were capable of generating the 
quantities of gas attributed to them and to see if certain localized 
areas might be better ones in which to explore for reservoired hy- 
drocarbons. The evaluation included determinations of organic 
matter richness, organic matter richness, organic matter origin and 
chemistry, and the thermal history that the rock experienced. This 
paper briefly discusses the distribution of organic carbon, the nature 
of the organic matter, and the thermal history of the material de- 
posited in the Appalachian Basin. The nature of the sediments indi- 
cates that virtually the entire area was covered with a shallow sea 
in which conditions were constant for long periods of time. The in- 
termittent growth of the young Appalachians and sight movements 
of the sea bottom periodically disturbed the delicate ecological and 
geological situation so that virtually the entire sea, or at least its 
depths, were depleted in oxygen and become stagnant. These stag- 
nant episodes correspond to the most organic-rich layers in the 
basin. Alternation in organic-rich and organic-lean shales through 
upper Devonian time are a record of the sight differences in eleva- 
tion between the oceans and the surrounding land masses. The 
quality of the organic carbon in the shales, places them among the 
most exceptional hydrocarbon source rocks in the world and conse- 
quently the shales have in place a significant hydrocarbon resource. 
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REFER ALSO TO CITATION(S) 3238 


3269 (DOE/BC/10038—19) on proppants for 
deep gas-well stimulation. First annual report, July 1979-July 
1980. Jones, A.H.; Cutler, R.A.; Swanson, S.R. (Terra Tek, 
Inc., Salt Lake City, UT (USA)). Oct 1981. Contract AC19- 
79BC10038. 36p. NTIS, PC A03/MF A0O1. Order Number 
DE82000950. 


Existing high strength proppants have desirable strength 
characteristics for propping deep hydraulic fractures, but also have 
high specific gravities when compared to sand. The high specific 
gravity necessitates high viscosity fracturing fluids and/or high 
pumping rates, along with low proppant concentration, which make 
fracture control and high conductivity fractures difficult to obtain. 
Theoretical stress and strength analyses of the proppants suggest 
that hollow spheres, as well as porous high purity ceramics, offer 
an alternative to dense bauxite proppants. Several novel ceramics, 
with specific gravities lower than conventional bauxite, are recom- 
mended for further evaluation in massive hydraulic fracturing 
(MHF). 


3270 (DOE/MC/12697—T2) Shale gas in the southern 
central area of New York State: Part II. Experience of locat- 
ing and drilling four shale-gas wells in New York State. 
(Donohue, Anstey and Morrill, Boston, MA (USA)). Apr 
1981. Contract AC21-79MC12697. 132p. NTIS, PC A07/ 
MF AO1. Order Number DE82000914. 

Four shale-gas wells have been located and drilled in the 
south-central area of New York State as part of this project. The 
four wells that were drilled are: the Rathbone well, in Steuben 
County, was located on the north side of a graben, in an old shale- 
gas field; it penetrated the Rhinestreet, Geneseo and Marcellus 
shales. Artificial stimulation was performed in the Rhinestreet, 
without marked success, and in the Marcellus; the latter formation 
has a calculated open flow of 110 Mcf/day and appears capable of 
initial production of 100 Mcf/day against a back-pressure of 500 
psi. The Dansville well, in Livingston County, tested the Geneseo 
and Marcellus shales at shallower depth. Artificial stimulation was 
performed in the Marcellus. The calculated open flow is 95 Mcf/ 
day, and the well appears capable of initial production of 70 Mcf/ 
day against a back-pressure of 300 psi. The Erwin and N. Corning 
wells, both near Corning in Steuben County, were designed to test 
the possibility of collecting gas from a fractured conduit layer con- 
necting to other fracture systems in the Rhinestreet shale. The N. 
Corning well failed; the expected conduit was found to be only 
slightly fractured. The Erwin well encountered a good initial show 
of gas at the conduit, but the gas flow was not maintained; even 
after artificial stimulation the production is only 10 Mcf/day. The 
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present conclusion is that the most likely source of shale gas in 
south-central New York is the Marcellus shale formation. Impor- 
tant factors not yet established are the decline rate of Marcellus 
production and the potential of the Geneseo after stimulation. 


3271 (DOE/METC/SP—186) Preliminary resource as- 
sessment of coalbed methane in the United States. (Depart- 
ment of Energy, ~_ yh WV (USA). Mor e: 
Ener Wry ter). A 1981, 30p. 

A03 AOl. ler Number D 32001356. 

imi results of the DOE Methane Recovery from 
Coalbeds Project reveal that many of the coal regions in the United 
States have significant volumes of coalbed methane. These results 
show that 45 cooperative wells drilled to date have helped to 
update the estimates of methane in the various coal regions. The 
most promising coal region is in the Green River Basin where pre- 
liminary estimates show that the methane potential may be over 23 
trillion cubic feet. Another area of considerable interest is in the 
Arkoma Basin where the methane content of coal samples ranged 
from 200 to 400 cubic feet per ton (cf/ton) of coal. The methane 
estimte in this basin is between 1.6 to 3.6 trillion cubic feet. The 
Piceance Creek coal region is an area presently generating consid- 
erable interest and industry activity. The methane content of the 
coal samples extracted from this basin averaged over 100 cf/ton. 
The Northern Appalachian region also shows considerable promise. 


0304 Products And By-products 
REFER ALSO TO CITATION(S) 3281, 3282, 4637 


3272 (NP—2900381, pp 75p, Paper 2) Technology as- 
sessment of long distance liquid natural gas Phase 
8. Cold utilization and rural service. Feb 1977, NTIS (US 
Sales Only), PC Al8/MF AOl. Order Number 
DE82900381. 

In Technology assessment of long distance liquid natural gas 
pipelines. 

This phase of the investigation presents a summary of mate- 
rial relating to: (1) actual or potential applications for the very 
large refrigeration effects inherent in the vaporization of liquid nat- 
ural gas; and (2) rural service gas supplies adjacent to the route of a 
trunk liquid natural gas line. A variety of concepts for cold utiliza- 
tion are discussed. The Canadian prospects for cold utilization in- 
clude: electric power generation; oxygen production for integration 
with a coal gasification project; and the use of refrigeration stages 
in the petrochemical processing of natural gas, for example, ethane 
separation and processing to produce ethylene and ammonia. 


0305 Health And Safety 
REFER ALSO TO CITATION(S) 3277 


3273 (PNL—3848) Assessment of environmental health 
and safety issues associated with the commercialization of un- 
conventional gas recovery: Devonian shale. (Battelle Pacific 
Northwest Labs., Richland, WA og? Sep 1981. Con- 
tract AC06-76RL01830. 88p. NTIS, PC AOS/MF AOI. 
Order Number DE82001047. 

The purpose of this study is to identify and examine poten- 
tial public health and safety issues and the potential environmental 
impacts from recovery of natural gas from Devonian age shale. 
This document will serve as background data and information for 
planners within the government to assist in development of our 
new energy technologies in a timely and environmentally sound 
manner. This report describes the resource and the DOE eastern 
gas shales project in Section 2. Section 3 describes the new and de- 
veloping recovery technologies associated with Devonian shale. An 
assessment of the environment, health and safety impacts associated 
with a typical fields is presented in Section 4. The typical field for 
this assessment occupies ten square miles and is developed on a 40- 
acre spacing (that is, there is a well in each 40-acre grid). This field 
thus has a total of 160 wells. Finally, Section 5 presents the conclu- 
sions and recommendations. A reference list is provided to give a 
greater plant. Based on the estimated plant cost and the various 
cases of operating income, an economic analysis was performed em- 
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ploying a profitability index criterion of discounted cash flow to de- 
termine an interest rate of return on the plant investment. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 3238, 3264, 3266, 4408, 4409, 4423, 4491 


3274 (DOE/PE—0031) Study of alternatives to the Nat- 

ural Gas Policy Act of 1978. (USDOE Office of Policy, 
ing and Analysis, Washington, DC). Nov 1981. 76p. 

NTIS, A0S/MF AO01. Order Number DE82003100. 

This report presents the results of the Department of 
Energy's review of natural gas policies. Its purpose is to define and 
evaluate alternatives to current policy which deregulate the US 
natural gas market. The review was initiated in March of 1981 for 
three reasons. First, natural gas plays a critical role in US energy 
markets, accounting for 25 percent of US energy use. Second, oil 
and gas market conditions have changed considerably since current 
natural gas policies were established in 1978. Indeed, in recognition 
of these changes, Congress modified national policy on gas use 
during the budget reconciliation process. Third, the Administration 
is committed to evaluating whether the costs of massive Federal in- 
tervention into the operation of markets outweigh the benefits. This 
study focuses on the wellhead and incremental pricing provisions of 
the Natural Gas Policy Act of 1978 (NGPA). It seeks to quantify 
the costs and benefits of alternative natural gas strategies. Specifi- 
cally, the study evaluates the impacts of proposals to modify the 
NGPA on: efficiency of natural gas markets; oil import levels and 
energy security; supply, demand, and price of natural gas; perform- 
ance of the US economy; and consumer wellbeing. The conse- 
quences of current and alternative gas policies under mid-range as- 
sumptions about future conditions are presented in Chapters II-V. 
Substantial uncertainty, however, surrounds the future course of 
the US natural gas market. 


3275 (DOE/PE—0034) Industrial gas demand: appendix 
B to a study of alternatives to the natural gas policy act of 
1978. (Energy and Environmental Analysis, Inc., Arlington, 
VA (USA)). Nov 1981. Contract AC01-78PE70045. 15p. 
NTIS, PC A02/MF AO1. Order Number DE82003887. 

This appendix describes an analysis done by EEA to charac- 
terize industrial gas demand. The industrial sector analysis was in- 
corporated into the partial equilibrium framework used by DOE to 
characterize the natural gas market under various regulatory and 
economic conditions. The industrial sector is considered separately 
in this appendix because it will play a major role in determining the 
final market equilibrium price of natural gas. The role of industrial 
sector gas demand will vary depending on a number of market fac- 
tors. In order to capture this variability, five demand curves were 
generated to describe the market under different oil price and over- 
all economic conditions. The demand curves were based on a re- 
duced form of the Industrial Fuel Choice Analysis Model 
(IFCAM). IFCAM is a detailed regional model of the industrial 
sector that focuses on fuel choice between coal, oil, and natural 
gas. The model has been updated significantly since 1979, and de- 
tailed model documentation is available from EEA. The following 
section describes industrial energy use considered by IFCAM and 
presents an overview of the analytical framework that was used to 
characterize industrial gas demand. The last section describes the 
factors that were varied to generate the sensitivity analysis and the 
intermediate demand curves produced under this study. 


0308 Environmental Effects 


REFER ALSO TO CITATION(S) 3256, 3257, 3273 


3276 (NP—2900338) Effects of the development of Irish 
Sea gas upon Merseyside. Roberts, P.W.; Shaw, T.; Lloyd, 
G.M. (Liverpool Polytechnic (UK). Celtic and Irish Sea Oil 
Research Unit). 1978. 201p. NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE82900338. 

The aims of this report are: to identify the pattern of explo- 
ration for gas in the North Sea; to indicate the potential of any re- 
source that might be discovered; to match that potential to the 
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needs and capabilities of Merseyside, and to recommend to the 
Merseyside County Council proposals for maximizing the opportu- 
nities that may accrue from the development of a discovered re- 
source. Past and present patterns of exploration for gas in the 
North Sea are identified and projections of future patterns are 
made. The on-shore effects of off-shore gas development are identi- 
fied and scenarios are included whch indicate the various likely im- 
pacts that off-shore gas exploration will have upon Merseyside. 
Recommendations are presented for the mitigation of these impacts. 
(DMC) 


3277 (UCID—19154) 500-m® spill test facility for lique- 
fied gaseous fuels. O'Neal, W.C.; Bianchini, G.M.; Blocker, 
R.E.; Hipple, D.L.; Hogan, W.J.; Ochoa, M. Jr.; Wakeman, 
W. Jr. (Lawrence Livermore National Lab., CA (USA)). 28 
Jul 1981. Contract W-7405-ENG-48. 25p. NTIS, PC A02/ 
MF AOl1. Order Number DE82002006. 

We describe a test facility planned for the Frenchman Flat 
area of the Nevada Test Site to study the effects of large spills of 
liquefied gaseous fuels. The facility is designed to safely and reli- 
ably handle test spills as large as 500 m*. Fuels of interest at present 
are liquefied natural gas, liquefied petroleum gas, liquefied ammo- 
nia, and liquefied hydrogen. 


0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 3195, 3240, 3270, 3273 


3278 (DOE/MC/16120—T1) Eastern Gas Shales Pro- 
ject: offset well testing program, interference testing of Co- 
lumbia Gas Transmission Corp., Wells 10056A and 10056B, 
Meigs County, Ohio. Final report. Rdissi, A.; Goodrich, J.H. 
(Gruy Federal, Inc., Houston, TX (USA)). "Oct 1981. Con- 
tract AC21-81MC16120. 18p. NTIS, PC A02/MF AOl. 
Order Number DE82002036. 

The objective of this study is to quantitatively determine 
variations in reservoir pressure performance between a control well 
and two offset wells prior to and after microstimulation of the bore- 
hole. The acquisition of substantiated data to ascertain reservoir in- 
terconnectedness in an area of established gas production is funda- 
mental to the development of a strategy involving spacing and 
stimulation to influence future gas drilling activity. In order for 
such an evaluation to even begin, certain information is required. 
Such tasks are: (1) conduct short-term well tests in both offset wells 
to check for pressure communication at offset well test site, as per 
procedure developed by DOE support contractor and directed by 
DOE TPO. Integrate data from core, log, and pressure tests for 
evaluation; (2) if required by Section 1 or later field results, con- 
duct microstimulation(s) as prepared by DOE engineering support 
contractor and directed by DOE TPO; (3) perform long-term (45 
days) interference test as prepared by DOE engineering support 
contractor and directed by DOE TPO. Support collection of pres- 
sure data from control and offset wells in conjunction with DOE 
engineering support contractor. Field operations generally proceed- 
ed smoothly despite relatively complicated downhole equipment in 
the offset wells in which bottomhole pressures were monitored 
from three separate zones in the shales separated by three Lynes 
inflatable packers. This was the first time that this type of tempo- 
rary completion was attempted in the eastern United States. Two 
failures of the electrical cable that transmitted pressure signals in 
well A and three packer failures in well A were the only mechani- 
cal problems encountered. These failures were quickly remedied 
and the tests were successfully concluded. 


3279 (SAND—81-1942) Effect of pulse loads on dynam- 
ic rock —- Chen, E.P. (Sandia National Labs., Albu- 

ue, (USA)). Oct 1981. Contract AC04- 
JepE00789. 27 27p. CTIs, PC A03/MF AOl1. Order Number 
DE82002311. 

The objective of this research was to develop an analytical 
model which is capable of predicting the fracture pattern in the 
rock surrounding a wellbore upon which a dynamic loading pulse 
is applied. The development of the model followed the principle of 
elastodynamic fracture mechanics. Specifically, inherent cracks are 
assumed to exist around the edge of the wellbore. Depending on 
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the pulse shape, these cracks are activated to form various fracture 
patterns. The criterion for initiation of crack growth is determined 
by the magnitude of the dynamic stress intensity factor associated 
with the crack. The finite element code HONDO was used to cal- 
culate the dynamic stress intensity factors. Analytical predictions 
were correlated with field experimental data and good agreements 
were found. 


U Some effects of stress, friction 
a fluid flow on hydraulic fracturing. Hanson, M.E.; Ander- 
son, G.D.; Shaffer, R.J.; Thorson, L.D. (Lawrence Liver- 
more National Lab., CA (USA)). Mar 1981. Contract W- 
7405-ENG-48. 3lp. NTIS, PC A03/MF AOl. Order 
Number DE82001674. 

We are conducting a DOE funded research program which 
is aimed at understanding the hydraulic fracturing process, especial- 
ly those phenomena and parameters which strongly affect or con- 
trol the fracture geometry. Our theoretical and experimental studies 
consistently confirm the well known fact that in-situ stress has a 
primary effect on fracture geometry and that fractures propagate 
perpendicular to the least principal stress. In addition, we find that 
frictional interfaces in reservoirs can affect fracturing. We have also 
quantified some of the effects on fracture geometry due to frictional 
slippage along interfaces. We found that variation of friction along 
an interface can result in abrupt steps in the fracture path. These 
effects have been seen in the mine back of emplaced fractures and 
are demonstrated both theoretically and in the laboratory. Further 
experiments and calculations are starting to indicate the possible 
control of the fracture height by the vertical change in the cables 
to X-608A wells should be replaced, and develop v across catego- 
ries of persons affected. Respondents were selected according to a 
purposive sampling strategy, wn are also included. The manage- 
ment plan for the operation of the plant is discussed. (DMC) 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 3519 


3281 (NP—2900381) Technology gee of hay > 
tance liquid natural gas pipelines. (Canuc aris 
Calgary, Alberta (Canada)). Feb orn ne NTI 

Sales Only), PC Al8/MF AO0l. Order ober 
DE82900381. 

This document contains phases 7, 8, and 9 of a review on the 
technology assessment of long distance liquefied natural gas (LNG) 
pipelines. Phase 7 contains 6 papers describing novel applications 
for LNG pipelines. Phase 8 contains a summary of material relating 
to cold utilization and rural service. Phase 9 presents a listing of 
materials and equipment used to construct an LNG pipeline. Sepa- 
rate abstracts for each phase of the study have been prepared for 
inclusion in the Energy Data Base. (DMC) 


3282 (NP—2900381, 
sessment of long distance 


p 148p, Paper 1) Technology as- 
id natural gas pipelines. Phase 
7. Novel applications for LNG pipelines. Feb 1977. NTIS 


(US Sales Only), PC Ai8/MF A0Ol. Order Number 
DE82900381. 

In Technology assessment of long distance liquid natural gas 
pipelines. 

In this phase of the technology assessment of liquid natural 
gas (LNG) pipelines, a number of novel aspects and applications 
are considered. Six systems are described: a general outline of the 
concept is presented and the advantages and disadvantages, both 
technical and economic, are considered. Described are: internally 
insulated liquid natura gas pipeline, liquid natural gas freight pipe- 
lines; the evaporative non-isothermal two-phase liquid natural gas 
pipeline; simultaneous electrical power/LNG transmission; slush 
methane pipeline; and formation of a sea ice protective shield. 
(DMC) 
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3283 (NP—2900381, 
sessment of long distance 
9. Available and/or required equipment. 
Sales Only), PC AIl18/MF_ AOl. 
DE82900381. 
In Technology assessment of long distance liquid natural gas 
pipelines. 
This phase of the technology assessment of liquid natural gas 
i assembles a listing of the materials and equipment which 
might be used to mechanically build an LNG pipeline. It lists mate- 
rial and equipment which practically could be used in such a pipe- 
line either at a present state of the art, or by adaptation in terms of 
materials or techniques, or after some development work. Other 
than that the material and equipment is proposed for use in an 
LNG pipeline, no new real concept of pipeline or refrigeration 
plant equipment is proposed. Rather the equipment has been select- 
ed so as to conform as closely as possible to established pipeline 
practice. 


<p ane phh 
p 160p, Pa pw my Sn 


Feb 1977. NTIS $ (US 
Order Number 
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REFER ALSO TO CITATION(S) 3195, 4485, 4486, 4970 
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REFER ALSO TO CITATION(S) 5677 


3284 Oil shale technologies ready now for commercial- 
ization, Zukor, S.H.; Petzrick, P.A. (US DOE, Washin 
1980) Industrial Heating (Pittsburgh); 47: No. 11, 18-2 


Progress in oil shale programs and technology in combina- 
tion with federal incentives to overcome barriers are discussed in 
relation to commercialization. This article is an abbreviated version 
of the original paper presented during the 7th Energy Technology 
Conference (1980) sponsored by the American Gas Association, 
Electric Power Research Inst., Gas Research Inst., National Coal 
Assn., and managed by Government Institutes. 


0402 Site Geology And Hydrology 
REFER ALSO TO CITATION(S) 3268 


3285 (DOE/AL/03914—T1) Pre-hydrofracture report 
for TESI Site 1, Rock Springs, WY oil-shale true in-situ re- 
search and it project. Hecht-Nielsen, R. (Talley 
Energy Systems, Inc., Scottsdale, AZ (USA)). 22 Jun 1978. 
Contract AC04-77AL03914. 63p. NTIS, PC A04/MF AO1. 
Order Number DE81029967. 

The pre-hydrofracture evaluation of TESI Site 1 has shown 
the site to be in excellent condition for hydrofracture. All indica- 
tions are that the segment of the Tipton formation to be used is 
composed of competent rock which has no significant natural frac- 
tures. The oil shale within the section of the Tipton to be used has 
an average Fisher assay of roughly 21 GPT and is thus of econom- 
ic interest. Aquifers running across the site lie significantly above 
and below the pay zone and it is expected that these shall not inter- 
fere to any degree with the true in-situ shale oil recovery oper- 
ations. The naturally occurring aquifers contain extremely low 
quality water and are non-uniform with respect to their flow chan- 
nels. High quality baseline data on cross hole seismic, aquifer flow, 
gamma ray log, and downhole TV was obtained and shall be avail- 
able for comparison with data obtained after subsequent operations. 
Site preparation with respect to well completion was verified 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 3296, 3297, 3335 
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3286 (DOE/ET/13015—T2) DOE-furnished data — 
sition system installation, operation and maintenance. Final 
technical report. Dover, M.A.; Heistand, R.N. (Develop- 
ment i ing, Inc., Rifle, co (USA)). 1978. Con- 
tract AC03-78ET13015. 73p. NTIS, PC A0O4/MF AOl. 
Order Number DE81029376. 

Although the DOE-furnished data acquisition was not fully 
automated and bugs remained in the program, the system was oper- 
ated and the data were compared with that obtained by Paraho 
data processing. On-stream analyses were not operational during 
the computer operation. The Hewlett-Packard (HP) gas chromato- 
graph had provided valid data earlier. Maintenance and repairs of 
subsequent malfunctions by DEI, HP, and LETC personnel failed 
to provide valid on-stream GC analyses. The software program and 
options, controlled by LETC, could not be completely debugged 
during the short operating period. Routines, devised by DEI, were 
established to circumvent the program bugs and to obtain valid 
data. Data were obtained for fifteen 24-hour test days during June- 
July, 1978 and compared with Paraho’s. Air and gas flows com- 
pared within 1 the accuracy of measurement. Total carbon and 
weight balances generally agreed within to 2%. Results from these 
comparisons show that both systems - the DOE-furnished data ac- 
quisition and Paraho data processing - do provide valid data. 


3287 (UCID—16986-81-3) Lawrence Livermore Nation- 
al Laboratory oil shale pro report, July-Sep- 
tember 1980. Carley, J.F. (ed.). (Lawrence Livermore Na- 
tional Lab., CA (USA)). 2 Nov 1981. Contract W-7405- 
ENG-48. 16p. NTIS, PC A0O2/MF A0Ol. Order Number 
DE82003643. 

A preliminary process flowsheet for a countercurrent, 
above-ground gas-combustion retort system was developed and 
used to calculate the mass and energy balances for a 50,000-bbl/d 
shale oil plant. The ability of Campbell's kinetic model to predict 
gas evolution during pyrolysis of Colorado oil shales was tested. 
Losses of S during combustion of retorted shale and the fraction of 
char burned were determined. Leaching of oxidized shale in water 
removed Ca and Mg sulfates. 4 figures, 3 tables. (DLC) 


3288 (UCID—19238) Oil shale project run summary 
large retort run L-4, Raley, J.H.; Campbell, J.H.; Sandholtz, 
W.A.; Ackerman, F.J.; on, R. G.; Ott, L.L.; ’ Ronchetto, 
J.J. (Lawrence Livermore National Lab., CA (USA)). 5 
Nov 1981. Contract W-7405-ENG-48. 105p. NTIS, 
A06/MF AO1. Order Number DE82003627. 

L-4 was a simulated MIS experiment carried out in the 6- 
metric ton oil shale retort on October 22 to 24, 1979. An oil yield 
of 87% FA was achieved at a retorting rate of 2.8 to 3.0 m/day 
with a shale bed of -30 +0.001 cm particle size range and including 
a nearly two-fold step change in grade. Temperature control was 
maintained by varying the steam/air ratio and injection gas rate. Oil 
yield, front position and retorting rate, as predicted in real time 
during the run from offgas data, agreed reasonably well with di- 
rectly measured counterparts. Pre-run model calculations reliably 
predicted operating conditions for both inert gas pre-ignition and 
combustion retorting phases of the run. Pre-run steam logging pre- 
dicted the degree of horizontal uniformity of the retorting front. 
Ultrasonic reflectometry, gas-releasing capsules and differential 
pressure measurements were shown to be promising methods for 
temperature measurement. Passage of the retorting front through 
the grade change was signalled by changes in offgas composition. 


3289 Recent activity in US tar sand. Marchant, L.C.; 
Cupps, C.Q.; Stosur, J.J. (Laramie Energy Technol Cent, 
Wyo). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 1: 1-10(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Tar sand in the United States represents a source of hydro- 
carbon material which could help to satisfy the growing energy de- 
mands. Continued research and field testing of these and new re- 
covery technologies are providing the base of knowledge and expe- 
rience needed for the eventual economic exploitation of this energy 
resource. | ref. 
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3290 Behavior of flow channels in rubble in-situ beds of 
oil shale. Galloway, T.R.; Lyczkowski, R.W. Proceedings, 
Intersociety Energy Conversion Engineering Conference; 1: 
268-277(1980). (CONF- 800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

In concert with multidimensional mathematical modeling, 
the Lawrence Livermore Laboratory (LLL) performed a series of 
special experiments within a large 6-Mg retort with bed loads of 
different shale grade and particle size distribution. The regions sur- 
rounding larger blocks of oilshale were instrumented within the bed 
to examine the three-dimensional character of these flow channels. 
These channels were found to be localized in regions containing 
void-defects. 26 refs. 


3291 In situ borehole retorting of oil shale. Tyner, C.E. 
(Sandia Lab, Albuquerque, NM). Proceedings, Intersocie 

Energy Conversion ngineering Conference; 1: 278-284(1980). 
(CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

A major problem encountered in the design and preparation 
of a commercial in situ oil shale retort is the necessity for creating 
a uniformly permeable retort cross-section while at the same time 
limiting the amount of material removal to minimize the costs and 
environmental impact associated with mining and material handling 
operations. 12 refs. 


0405 Properties And Composition 


3292 (ERP/ERL—80-68(TR)) XPS analysis of beach 
ore and 12% tar-sand samples for Dr. A. Hardin of Syncrude 
Research, Alberta. Galbraith, L.E. (Department of Energy, 
Mines and Resources, Ottawa, Ontario (Canada). Canada 
Centre for Mineral and Energy Technology). Jul 1980. 36p. 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE82900387. 

Portions of document are illegible. 

Eight samples were submitted for XPS analysis. Two were 
further analyzed by Multiplex (qualitative analysis) for O, C, Si, S, 
Al, Mg, Ca, Fe, and N. (DLC) 


3293 Ultimate tensile strengths of Colorado and Utah 
oil shales. Chong, K.P.; Smith, J.W.; Borgman, E.S. (Univ 
of Wyo, Laramie). Proceedings, Intersociety Energy Conver- 
sion Engineering Conference; 1: 285-290(1980). (CONF- 
800806—). 


From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Ultimate tensile strength of Green River Formation oil shale 
along the bedding planes is a mechanical property parameter im- 
portant to predicting how oil shales will break. This is particularly 
important to in-situ fragmentation. Split Cylinder Testing was ap- 
plied to measure this parameter. The Split Cylinder Test was re- 
viewed and critically evaluated in detail to assure its applicability to 
this study. 25 refs. 


0406 Direct Uses And By-products 


3294 (CONF-811054—2) Development of processes for 
recovery of minerals from eastern shale. Spiewak, I.; Gilliam, 
T.M.; Silverman, M.D. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 19p. NTIS, PC 
A02/MF AO1. Order Number DE82002872. 

From IGT symposium on synthetic fuels from oil shale II; 
Nashville, TN, USA (26 Oct 1981). 

Eastern oil shales contain low concentrations of many poten- 
tially important metals, including aluminum, chromium, cobalt, 
iron, molybdenum, nickel, uranium and zinc. Historical develop- 
ment of metals recovery from shale in the United States and in the 
Sweden has emphasized the recovery of uranium. Recent experi- 
mental studies indicate that the minerals present in retort residues 
can be leached using sulfuric or hydrochloric acid. The retorting 
process and posttreatment by roasting affects the dissolution rate of 
various elements. The recovery of commercially useful materials 
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such as alumina, cobalt, molybdenum and uranium from these solu- 
tions is complex and needs further investigation. The evaluations in- 
dicate that minerals recovery from retort residues may be economi- 
cally justified and may provide environmental benefits. 


feedstock for steam 


production. Quarterly technical progress report, June- 
1978. Dickson, P.F.; Yesavage, V.F. (Colorado ye get 
Mines, Golden (USA). ae war of Chemical and Petroleum 


Refining Engin 1978. Contract AS03- 
78ET13105. 74p. S, PC A04/MF AOl1. Order Number 
DE81025463. 


During the past quarter, 5 runs were made on a number of 
hydrotreated samples including a mildly hydrotreated simulated in- 
situ (1.35% N) and two moderately hydrotreated Tosco II (0.82% 
N and 1.55% N) distillates. The results are, in general, consistent 
with previous results which indicated an increase in olefins yield as 
the severity of hydrogenation increased. The olefins yields for the 
simulated in-situ oil were greater than those for the Tosco II oil for 
oil hydrogenated to comparable severities. The moderately hydro- 
genated Tosco II oil exhibited gasification tendencies at severe pyr- 
olysis conditions, similar to the severely hydrogenated Tosco II oil. 
Correlational efforts were continued in using the propylene yield 
versus severity factor, and the yields of all major gas components 
versus propylene to ethylene ratio as a means of correlating pyroly- 
sis yields. The efforts were extended to the hydrogenated simulated 
in-situ and Tosco II distillates. : 


3295 (DOE/ET/13105—T1) Utilization of shale oil as a 
and petrochemical intermediate 
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3296 (LBL—11442) Prediction of the penetration dis- 
tance of particulate grouts in a porous medium. Thomsen, 
N.A. (Lawrence Berkeley Lab., CA (USA)). Jul 1981. Con- 
tract W-7405-ENG-48. 126p. NTIS, PC A07/MF AOl. 
Order Number DE82003223. 

Thesis. 

This report is divided into two parts. Part I contains the de- 
velopment of a conceptual model and a proposed formula for pre- 
diction of penetration distances. In this section grout fluid proper- 
ties are examined, previous work is presented and analyzed, the ap- 
plicability of Darcy’s Law to grout flow is discussed, and a hypoth- 
esis is presented for predicting the penetration distance. The second 
part contains results of laboratory testing of the hypothesis. Al- 
though there are many practical applications of a method for pre- 
dicting the size of a grouted mass formed during grouting, this par- 
ticular report is a result of an evaluation of barrier options for aban- 
doned modified in-situ oil shale retorts in Western Colorado. 


3297 Shale oil waste treatment by evaporation. Waka- 
miya, W. (Battelle, Pac Northwest Lab, Richland, Wash). 
Chemical Engineering Progress; 77: No. 5, 54-60(May 1981). 

During the retorting process of shale oil recovery, a 
wastewater is produced that contains high levels of ammonia and 
organic carbon. Before this “retort water” can be reused or dis- 
posed of, it must be treated to ensure an acceptable water quality 
for the environment. Conventional methods of treating industrial 
wastewater usually involve biological and/or physical-chemical 
processes. However, these methods are not very effective for retort 
water treatment, and the costs are high. This paper shows how an 
alternative approach, evaporation, appears promising because of its 
capability to separate water from dissolved mineral matter and 
other pollutants. In addition, treatment by evaporation may be 
more economical. 7 refs. 
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3298 (DOE/RA/50226—T1) Environmental oy con- 
cerns associated with oil shale development. Final report. 

(Wizard Research and Development Group, 
Inc., Washington, DC (USA)). 1980. Contract ACO01- 
80RA 50226. 96p. NTIS, PC AOS/MF A01. Order Number 
DE82003296. 

Large oil shale plants will affect the environment. This 
handbook attempts to summarize legal, industrial, and environmen- 
tal problems: air quality, water quality and availability, spent shale 
and land reclamation, safety and health, and ecology concerns. 
Costs are analyzed. (DLC) 


3299 (LA-UR—81-2708) Biological availability of nickel 
arsenides: toxic effects of particulate NisAs.. Gurley, L.R.; 
Tobey, R.A.; Valdez, J.G.; Halleck, M.S.; Barham, S.S. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 29p. (CONF-811035—1). NTIS, PC A03/ 
MF AO1. Order Number DE82000580. 

From 21. Hanford life sciences symposium on biological 
availability of trace metals; Richland, WA, USA (4 Oct 1981). 

Considerations of (1) oil shale retort operating conditions, (2) 
oil shale elemental composition, (3) nickel and arsenic physico- 
chemical properties, and (4) oil shale matrix structure lead to the 
suggestion that nickel arsenides may be formed during the oil shale 
retorting process. The biological effects of nickel arsenides have 
not been previously studied. However, similarities between nickel 
subarsenide and nickel subsulfide and nickel subselenimide, both of 
which are known potent carcinogens, have caused concern that 
nickel arsenides may have adverse effects on biological systems. To 
determine if fugitive nickel arsenides from an oil shale retort could 
pose a threat to personnel in the workplace or to other living or- 
ganisms in the environment, a program to study the toxicity of 
nickel arsenides has been initiated. Five stable nickel arsenides 
(NisAse, NieAs, Nis:Ase, NiAs, and NiAs) and nickel arsenic sul- 
fide (NiAsS) are considered possible species for study. 


0420 Regulations 


REFER ALSO TO CITATION(S) 3235, 3298 
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3300 (LA—9046-PR) Geostatistics Project of the Na- 
tional Uranium Resource Evaluation Program. Progress 
report, October 1980-March 1981. Bement, T.R.; Howell, 
J.A.; McKay, M.D.; Johnson, M.E.; Tietjen, G.L.; Weck- 
sung, G.W.; Jackson, C.K. (Los Alamos National Lab., NM 
(USA). Oct 1981. Contract W-7405-ENG-36. 14p. NTIS, 
PC A02/MF AO1. Order Number DE82004220. 

During the period covered by this report, we analyzed the 
radiometric data collected along the Texas Gulf Coast using ten 
discriminant analysis techniques to establish radiometric signatures 
and classify new observations. We conducted a survey of several 
methods for computing the covariance matrix of large data sets, 
with particular interest to one-pass algorithms. An investigation of 
methods of estimating upper-tail percentiles for aerial radiometric 
data was begun. A feasibility study was conducted concerning the 
design of ground-based sampling plans using a statistical model for 
the correlation between observations taken along a flight line. A 
study of the use of cluster analysis in aerial radiometric data analy- 
sis was initiated. Two short courses on statistical methods were pre- 
sented in Grand Junction, Colorado, and more are planned. 
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3301 (GJBX—88-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Healy NIMS quadran- 
gle, Alaska. (Bendix Field Engineering Corp., Grand Junc- 
tion, CO (USA); Los Alamos National Lab., NM (USA)). 
May 1981. Contract AC13-76GJ01664. 158p. NTIS, MF/ 
A01. Order Number DE82002079. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 
naissance of the Healy NTMS quadrangle, Alaska are presented. In 
addition to this abbreviated data release, more complete data are 
available to the public in machine-readable form. In this data re- 
lease are location data, field analyses, and laboratory analyses of 
several different sample media. For the sake of brevity, many field 
site observations have not been included in this volume. These data 
are, however, available on the magnetic tape. Appendices A to D 
describe the sample media and summarize the analytical results for 
each medium. The data were subsetted by one of the Los Alamos 
National Laboratory (LANL) sorting programs into groups of 
stream sediment, lake sediment, stream water, lake water, and 
ground water samples. For each group which contains a sufficient 
number of observations, statistical tables, tables of raw data, and 
1:1000000 scale maps of pertinent elements multivariate statistical 
analyses have been included. 


3302 (GJBX—89-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Iliamna NTMS quad- 
rangle, Alaska. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA); Los Alamos National Lab., NM 
(USA)). May 1981. Contract AC13-76GJ01664. 89p. NTIS, 
MF/A01. Order Number DE82002136. 

Portions of document are illegible. 

Presented are results of a hydrogeochemical and stream sedi- 
ment reconnaissance (HSSR) of the Iliamna NTMS quadrangle, 
Alaska. In addition to this abbreviated data release, more complete 
data are available to the public in machine-readable form. In this 
data release are location data, field analyses, and laboratory analy- 
ses of several different sample media. For the sake of brevity, many 
field site observations have not been included in this volume. These 
data are, however, available on the magnetic tape. Appendices A to 
D describe the sample media and summarize the analytical results 
for each medium. The data were subsetted by one of the Los 
Alamos National Laboratory (LANL) sorting programs into groups 
of stream sediment, lake sediment, stream water, lake water, and 
ground water samples. For each group which contains a sufficient 
number of observations, statistical tables, tables of raw data, and 
1:1000000 scale maps of pertinent elements have been included in 
this report. 


3303 (GJBX—91-81) Uranium hydrogeochemical and 
eo reconnaissance 


of the Mt. Hayes NIMS 

quadrangle, Alaska. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA); Los Alamos National Lab., NM 
(USA)). May 1981. Contract AC13-76GJ01664. 122p. NTIS, 
MF/A0O1. Order Number DE82002139. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 
naissance of the Mt. Hayes quadrangle, Alaska, are presented. In 
addition to this abbreviated data release, more complete data are 
available to the public in machine-readable form. In this data re- 
lease are location data, field analyses, and Laboratory analyses of 
several different sample media. For the sake of brevity, many field 
site observations have not been included in this volume. These data 
are, however, available on the magnetic tape. Appendices A to D 
describe the sample media and summarize the analytical results for 
each medium. The data were subsetted by one of the Los Alamos 
National Laboratory (LANL) sorting programs into groups of 
stream sediment, lake sediment, stream water, lake water, and 
ground water samples. For each group which contains a sufficient 
number of observations, statistical tables, tables of raw data, and 
1:1000000 scale maps of pertinent elements have been included in 
this report: 


stream 
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3304 (GJBX—92-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Seldovia NIMS quad- 
rangle, Alaska. (Bendix Field Engineering Co: ., Grand 
Junction, CO (USA); Los Alamos National NM 
(USA)). May 1981. Contract AC13-76GJ01664. 64p. NTIS, 
MF/A01. Order Number DE82002081. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 
naissance of the Seldovia NTMS quadrangle, Alaska are presented. 
In addition to this abbreviated data release, more complete data are 
available to the public in machine-readable form. In this data re- 
lease are location data, field analyses, and laboratory analyses of 
several different sample media. For the sake of brevity, many field 
site observations have not been included in this volume. These data 
are, however, available on the magnetic tape. Appendices A to D 
describe the sample media and summarize the analytical results for 
each medium. The data were subsetted by one of the Los Alamos 
National Laboratory (LANL) sorting programs into groups of 
stream sediment, lake sediment, stream water, lake water, and 
ground water samples. For each group which contains a sufficient 
number of observations, statistical tables, tables of raw data, and 
1:1000000 scale maps of pertinent elements have been included in 
this report. 


3305 (GJBX—180-81-Vol.2A) Airborne 

meter survey, Glendive Quadrangle, 
Montana. Final report. (High Life Helicopters, Inc., Pu 
lup, WA (USA); QEB, Inc., Lakewood, CO (USA)). 1 81. 
Contract AC13-76GJ01664. 159p. NTIS, PC A08/MF AO1. 
Order Number DE81025701. 

Fourty-four uranium anomalies meet the minimum statistical 
requirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map. Po- 
tassium (%K), equivalent Uranium (ppM eV), equivalent Thorium 
(ppM eT), eU/eT, eU/K, eT/K, and magnetic pseudo-contour 
maps are presented in Appendix E. Stacked Profiles showing geo- 
logic strip maps along each flight-line, together with sensor data, 
and ancillary data are presented in Appendix F. All maps and pro- 
files were prepared on a scale of 1/250,000, but have been reduced 
to 1/500,000 for presentation in Volume II. Anomalies No. 1 to No. 
13 are over areas underlain by the Tertiary Fort Union formation 
(Tfutr and Tfulw). The lignites in this formation are commonly ura- 
nium-bearing. Anomaly No. 14 is over an area underlain by Recent 
terrace deposits (Qt). Anomalies No. 15 to No. 18, and No. 21 are 
over areas underlain by the Tertiary Fort Union formation (Tfutr). 


3306 (GJBX—210-81) Aerial gamma-ray and magnetic 
survey: Toledo quadrangle, Ohio and Michigan. Final report. 
dix Field Engineering Corp., Grand Junction, CO 
SA); EG and G GeoMetrics, Sunnyvale, CA (USA)). Jun 
1981. Contract AC13-76GJ01664. 202p. IS, PC APC 
E08/MF $3.70. Order Number DE81027186. 
Includes 6 sheets of 48x reduction microfiche. 
The Toledo quadrangle of Ohio, Michigan, and Ontario, 
Canada covers 7,100 square miles of the Midwestern Physiographic 
Province. Moderate to thick Paleozoic strata overlie Precambrian 
basement, with Quaternary glacial sediments covering the entire 
quadrangle surface. A search of available literature revealed no 
known uranium deposits. Thirty uranium anomalies were detected 
and are discussed briefly. Radiometric data appears to reflect differ- 
ences in material between morainal and lacustrine deposits. None of 
the anomalies were considered significant and all appear to be relat- 
ed to cultural features. Magnetic data appears to be in agreement 
with existing structural interpretation of the area, with the excep- 
tion of one isolated feature. This feature may be attributed to litho- 
logic and/or structural complexities in the Precambrian basement. 


(GJBX—211-81-Vol.2A) Airborne gamma-ray 
spectrometer and magnetometer survey: Toronto quadrangle 
(New York). Final report. (High Life Helico — Inc., 
Puyallup, WA (USA); QEB, Inc., Lakewood, CO (USA)). 
1981. Contract AC13-79GJO1692. 90p. NTIS, PC A05/MF 
A01. Order Number DE81027158. 

No uranium anomalies meet the minimum statistical require- 
ments as defined in Volume I. There is no Uranium Anomaly Map 
for this volume. Potassium (%K), equivalent Uranium (ppm eV), 


equivalent Thorium (ppm eTh), eU/eTh, eU/K, eTh/K, and mag- 
netic pseudo-contour maps are presented in Appendix E. Stacked 
Profiles showing geologic strip maps along each flight-line, togeth- 
er with sensor data, and ancillary data are presented in Appendix F. 
All maps and profiles were prepared on a scale of 1:250,000, but 
have been reduced to 1:500,000 for presentation in Volume II. 


3308 Lay fe aide Airborne gamma-ray 
spectrometer and eg gy survey: Kingston quadrangle 
(New York). Final report. (High Life H ters, Inc. 
Puyallup, WA (USA); QEB, Inc., Lakewood, (USA 
1981. Contract AC13-7 301692. 64p. NTIS, PC A04, 
A011. Order Number DE81027161. 

No uranium anomalies meet the minimum statistical require- 
ments as defined in Volume I. There is no Uranium Anomaly Map 
for this volume. Potassium (%K), equivalent Uranium (ppm eV), 
equivalent Thorium (ppm eTh), eU/eTh, eU/K, eTh/K, and mag- 
netic pseudo-contour maps are presented in Appendix E. Stacked 
Profiles showing geologic strip maps along each flight-line, togeth- 
er with sensor data, and ancillary data are presented in Appendix F. 
All maps and profiles were prepared on a scale of 1:250,000, but 
have been reduced to 1:500,000 for presentation in Volume II. 


3309 (GJBX—211-81-Vol.2D) 

spectrometer —s 

(New York). 

Puyallup, WA FUSA) ); QEB, Inc., Lakewood, 

1981. r,s Aade AC13-79GJO1692. 143p. NTIS, A07/ 
MF AO1. Order Number DE81027156. 

One uranium anomaly met the minimum statistical require- 
ments as defined in Volume I. This anomaly is listed and is shown 
on the Uranium Anomaly Interpretation Map. Potasium (%K), 
equivalent Uranium (ppm eU), equivalent Thorium (ppm eTh), eU/ 
eTh, eU/K, eTh/K, and magnetic pseudo-contour maps are pre- 
sented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight-line, together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. Anomaly # 1 is over an area under- 
lain by shale and dolomite of the upper Silurian Camillus and Syra- 
cuse formations (Scy). 


3310 (GJBX—221-81-Vol.2E) io gamma-ray 
a 


spectrometer - 3 meter survey: Elmira 

(New York). Final report. (High Life Helicopters, 

Puyallup, WA (USA); QEB, — Lakewood, SAY. 
1981. Contract AC13-79GJO1692. 161p. NTIS, A08/ 
MF AO1. Order Number DE81027160. 

Ten uranium anomalies meet the minimum statistical require- 
ments as defined in Volume I. These anomalies are tabulated and 
are shown on the Uranium Anomaly Interpretation Map. Potassium 
(%K), equivalent Uranium (ppm eU), equivalent Thorium (ppm 
eTh), eU/eTh, eU/K, eTh/K, and magnetic pseudo-contour maps 
are presented in Appendix E. Stacked Profiles showing geologic 
strip maps along each flight-line, together with sensor data, and an- 
cillary data are presented in Appendix F. All maps and profiles 
were prepared on a scale of 1:250,000, but have been reduced to 
1:500,000 for presentation in Volume II. Anomalies # 1 to # 3 are 
over areas underlain by shales and sandstones of the upper Devon- 
ian Nunda Formation (Dwn). Anomaly # 4 is over an area under- 
lain by shales and sandstones of the upper Devonian Conneaut 
Group (Dect). Anomaly # 5 is over an area underlain by upper De- 
vonian Beers Hill Shale, Dunn Hill Shale, Millport Shale, and Mor- 
eland Shale (Dwr). 


3311 (GJBX—254-81) hocenge J hydrogeochemical and 

stream sediment reconnaissance of the Chandalar NTMS 

le, Alaska. (Bendix Field Saoinesinn Corp., Grand 

“co (USA); Los Alamos National Lab., NM 

Sep 1981. Contract AC13-76GJ01664. 99p. NTIS, 
MF/A01. Order Number DE82002141. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 

naissance of the Chandalar NTMS quadrangle, Alaska are present- 

ed. In addition to this abbreviated data release, more complete data 
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are available to the public in machine-readable form. In this data 
release are location data, field analyses, and laboratory analyses of 
several different sample media. For the sake of brevity, may field 
site observations have not been included in this volume. These data 
are, however, available on the magnetic tape. Appendices A and B 
describe the sample media and summarize the analytical results for 
each medium. The data were subsetted by one of the Los Alamos 
National Laboratory (LANL) sorting programs into groups of 
stream sediment and lake sediment samples. For each group which 
contains a sufficient number of observations, statistical tables, tables 
of raw data, and 1:1000000 scale maps of pertinent elements have 
been included in this report. 


3312 (GJBX—259-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Philip Smith Moun- 
tains NTMS quadrangle, Alaska. (Bendix Field Engineerin, 

, Grand Junction, CO (USA); Los Alamos Natio: 
Lab., "NM (USA)). Sep 1981. Contract AC13-76GJ01664. 
112p. NTIS, MF/A01. Order Number DE82002125. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 
naissance of the Philip Smith Mountains NTMS quadrangle, Alaska 
are presented. In addition to this abbreviated data release, more 
complete data are available to the public in machine-readable form. 
In this data release are location data, field analyses, and laboratory 
analyses of several different sample media. For the sake of brevity, 
many field site observations have not been included in this volume. 
These data are, however, available on the magnetic tape. Appendi- 
ces A and B describe the sample media and summarize the analyt- 
ical results for each medium. The data were subsetted by one of the 
Los Alamos National Laboratory (LANL) sorting programs into 
groups of stream sediment and lake sediment samples. For each 
group which contains a sufficient number of observations, statistical 
tables, tables of raw data, and 1:1000000 scale maps of pertinent ele- 
ments have been included in this report. 


3313 (GJBX—260-81) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Skagway NTMS quad- 
rangle, Alaska. (Bendix Field Engineering Corp., Grand 
Function, CO (USA); Los Alamos National Lab. NM 
(USA)). Sep 1981. Contract AC13-76GJ01664. 59p. NTIS, 
MF/A01. Order Number DE82002123. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 
naissance of the Skagway NTMS quadrangle, Alaska are presented. 
In addition to this abbreviated data release, more complete data are 
available to the public in machine-readable form. In this data re- 
lease are location data, field analyses, and laboratory analyses of 
several different sample media. For the sake of brevity, many field 
site observations have not been included in this volume. These data 
are, however, available on the magnetic tape. Appendices A and B 
describe the sample media and summarize the analytical results for 
each medium. The data were subsetted by one of the Los Alamos 
National laboratory (LANL) sorting programs into groups of 
stream sediment and lake sediment samples. For each group which 
contains a sufficient number of observations, statistical tables, tables 
of raw data, and 1:1000000 scale maps of pertinent elements have 
been included in this report. 


3314 (GJBX—261-81) Uranium hy ical and 
stream sediment reconnaissance of the Yakutat NTMS quad- 
rangle, — (Bendix Field Engineering Corp., Grand 
Junction, CO (USA); Los Alamos National Lab., NM 
(USA)). Sep 1981. Contract AC13-76GJ01664. 56p. NTIS, 
MF/A01. Order Number DE82002126. 

Portions of document are illegible. 

Results of a hydrogeochemical and stream sediment recon- 
naissance of the Yakutat NTMS quadrangle, Alaska are presented. 
In addition to this abbreviated data release, more complete data are 
available to the public in machine-readable form. In this data re- 
lease are location data, field analyses, and laboratory analyses of 
several different sample media. For the sake of brevity, many field 
site observations have not been included in this volume. These data 
are, however, available on the magnetic tape. Appendices A and B 
describe the sample media and summarize the analytical results for 
each medium. The data were subsetted by one of the Los Alamos 
National Laboratory (LANL) sorting programs into groups of 
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stream sediment and lake sediment samples. For each group which 
contains a sufficient number of observations, statistical tables, tables 
of raw data, and 1:1000000 scale maps of pertinent elements have 
been included in this report. 


3315 ee ee Study of the use of a Phoswich 
detector for aerial radiometric 


ag E.J.; 
L.J. (Grumman Aerospace a NY (USA). 
Research Dept.). Sep 1981 mtract AC13-76GJ01664. 
199p. NTIS, PC A09/MF A0Ol. Order Number 
DE82001787. 

Large volume, actively shielded Phoswich detector configu- 
rations were investigated for application in airborne radiometric 
survey systems in order to increase the sensitivity to ground-level 
potassium, uranium, and thorium compared to conventional Nal de- 
tectors of similar sizes. One Phoswich configuration was fabricated 
and flight tested. The flight measurements with the Phoswich de- 
tector and a conventional Nal detector utilized the Bendix Field 
Engineering Corporation - US Department of Energy/Grand Junc- 
tion Office Walker Field Aerial Radiometric Survey Calibration 
Facility, the DOE dynamic test range, and a region in the south- 
west portion of the Lubbock, Texas, Quadrangle. The tests demon- 
strated that the Phoswich detector can function in an 
environment and does provide greater sensitivity to ground-level 
potassium, uranium, and thorium concentration than the conven- 
tional Nal detector. The multicrystal configuration for the Phos- 
wich detector provided the capability to simultaneously measure 
the atmospheric radon background without the need of heavy lead 
shields. The flight tests indicated that the Phoswich detector has di- 
rectional discrimination capability not available with conventional 
Nal detector systems. This directional capability can be used to dis- 
tinguish the location, relative to the aircraft, of localized strong 
sources of radiation. 


3316 (GJBX—295-81) Airborne gamma-ray eo 
eter and meter survey: Barrow 

Final report. Volume I. (Western Geophysical Co. Vy mom Amer- 
ica, Houston, TX. Aero Service Div). Mar 1981. Contract 
AC13-76GJ01664. 100p. NTIS, PC A05/MF AOl1. Order 
Number DE82000334. 

During the months of July-August 1980, Aero Service Divi- 
sion Western Geophysical Company of America conducted an air- 
borne high sensitivity gamma-ray spectrometer and magnetometer 
survey over eleven (11) 3°x 1° and one (1) 4° x 1° NTMS quadran- 
gles of the Alaskan North Slope. This report discusses the results 
obtained over the Barrow map area. The final data are presented in 
four different forms: on magnetic tape; on microfiche; in graphic 
form as profiles and histograms; and in map form as anomaly maps, 
flight path maps, and computer printer maps. The histograms and 
the multiparameter profiles are presented with the anomaly maps 
and flight path map in a separate bound volume. Complete data list- 
ings of both the reduced single record and the reduced averaged 
record data are found in the back of this report. The format of the 
printout of the microfiches and the format of the data files deliv- 
ered on magnetic tape are in accordance with the specifications of 
the BFEC 1200-C and are described in appendices F through L of 
this report. 


3317 (GJBX—296-81-Vol.2) Airborne gamma-ray spec- 
trometer and magnetometer survey: Wainwright Quadrangle, 
Alaska. Final report. (Western Geophysical Co. of America, 
Houston, TX. Aero Service Div.). Mar 1981. Contract 
AC13-76GJ01664. 125p. NTIS, PC A06/MF A0Ol. Order 
Number DE82000341. 

Volume II contains the flight path map, multiparameter pro- 
files, histograms, and anomaly maps for uranium, thorium, potas- 
sium, uranium/potassium, uranium/thorium, and thorium/potas- 
sium. 


3318 (GJBX—304-81-Vol.2) Airborne yay ea 
trometer and magnetometer survey: Ikpikpuk River Quadran- 
gle, Alaska. Final report. (Western Gonataniesl Co. of 
America, Houston, Te Ac Aero Service Div.). Feb 1981. Con- 
tract AC13-76GJ01664. 108p. NTIS, PC A06/MF AOl. 
Order Number DE82000314. 
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Volume II contains the flight path map, multiparameter pro- 
files, histograms, and anomaly maps for uranium, thorium, potas- 
sium, uranium/potassium, uranium/thorium, and thorium/potas- 
sium. 


- (GJBX—305-81) | gamma-ray wont 
and magnetometer survey: 
Final report. Volume 1. (Western Geophysical Co. ey a 
ica, Houston, TX. Aero Service Div). Mar 1981. Contract 
AC13- 766301664, 104p. NTIS, PC A06/MF A0Ol. Order 
Number DE82000336. 

During the months of July and August of 1980, Aero Serv- 
ice Division Western Geophysical Company of America conducted 
an airborne high sensitivity gamma-ray spectrometer and magneto- 
meter survey over eleven (11) 3° x 1° and one (1) 4° x 1° NTMS 
quadrangles of the Alaska North Slope. This report discusses the 
results obtained over the Umiat map area. The final data are pre- 
sented in four different forms: on magnetic tape; on microfiche; in 
graphic form as profiles and histograms; and in map form as anom- 
aly maps, flight path maps, and computer printer maps. The histo- 
grams and the multiparameter profiles are presented with the anom- 
aly maps and flight path map in Volume II. Complete data listings 
of both the reduced single record and the reduced averaged record 
data are found in the back of this report. The format of the printout 
of the microfiches and the format of the data files delivered on 
Magnetic tape are in accordance with the specifications of the 
BFEC 1200-C 


3320 (GJBX—307-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for O'Neill NTMS Quad- 
rangle, South Dakota; Nebraska. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA)). 30 Jun 1981. mtract W-7405- 
ENG-26. 229p. (K/UR—159). NTIS, PC E06/MF A011. 
Order Number DE82000326. 

Includes 1 sheet of 48x reduction microfiche. 

Results of a reconnaissance geochemical survey of the 
O'Neill Quadrangle are reported. Field and laboratory data are pre- 
sented for 23 groundwater and 292 stream sediment samples. Statis- 
tical distributions and symbol plots for uranium and possible urani- 
um-related variables are enclosed. A generalized geologic map and 
producing horizon map for the survey area are provided. Pertinent 
geologic factors which may be of significance in evaluating the po- 
tential for uranium mineralization are briefly discussed. Ground- 
water samples were collected only in the South Dakota portion of 
the quadrangle. Stream sediment data indicate that uranium values 
above the 85th percentile occur in two areas along the Missouri 
Trench and along the trace of the Niobrara River. High uranium 
values along the Missouri Trench are associated with Upper Creta- 
ceous shales and marls and those along the Niobrara River with 
Pleistocene deposits. 


3321 (GJBX—322-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for St. Michael Quadran- 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
SA)). 31 Jul 1981. Contract W-7405-ENG-26. 67p. (K/ 
UR—356). NTIS, PC E03/MF A0Ol. Order Number 
DE82000854. 

Field and laboratory data are presented for 159 water sam- 
ples from the St. Michael Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


3322 (GJBX—329-81) Airborne gamma-ray spectrom- 
eter and magnetometer survey: Roseau ie, Minneso- 
ta. Final report. Volume I. (Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). May 1981. 
Contract AC13-76GJ01664. 98p. NTIS, PC A05/MF AOl. 
Order Number DE82001031. 

During the months of June through October 1980, Aero 
Service Division Western Geophysical Company of America con- 
ducted an airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey over eleven (11) 2° x 1° NTMS quadrangles 
located in the states of Minnesota and Wisconsin and seven (7) 2° x 
1° NTMS quadrangles in North and South Dakota. This report dis- 
cusses the results obtained over the Roseau map area in Minnesota. 
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The final data are presented in four different forms: on magnetic 
tape; on microfiche; in graphic form as profiles and histograms; and 
in map form as anomaly maps, flight path maps, and computer 
printer maps. The histograms and the multiparameter profiles are 
presented with the anomaly maps and flight path map in a separate 
bound volume. Complete data listings of both the reduced single 
record and the reduced averaged record data are found in the back 
of this report. 


pened (K/UR—148) dag guy = and stream sedi- 

ment reconnaissance basic data for Grand Forks NIMS 
Quadrangle, North Dakota; Minnesota. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 31 Mar 1981. Contract W- 
7405-ENG-26. 263p. NTIS, PC Al2/MF AOl. Order 
Number DE810244 7. 

Results of a reconnaissance geochemical survey of the 
Grand Forks Quadrangle, North Dakota; Minnesota are reported. 
Field and laboratory data are presented for 585 groundwater and 
201 stream sediment samples. Statistical and areal distributions of 
uranium and possible uranium-related variables are displayed. A 
generalized geologic map of the survey area is provided, and perti- 
nent geologic factors which may be of significance in evaluating 
the potential for uranium mineralization are briefly discussed. 
Ground water data indicate that high uranium values occur almost 
exclusively in the western portion of the quadrangle along the east- 
ern portion of the Williston Basin. These high uranium values 
occur primarily in Pleistocene delta deposits and in glacial outwash 
and till. Groundwater in this area is geographically associated with 
high values of calcium, magnesium, manganese, potassium, seleni- 
um, strontium, sulfate, and total alkalinity. 


3324 (ORNL/CSD/TM—155) Preparation of magnetic 
anomaly profile and contour maps from DOE-NURE aerial 
survey data. Volume I. Processing procedures. Tinnel, E.P.; 
Hinze, W.J. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 129p. NTIS, PC A07 
A01. Order Number DE82003096. 

Total intensity magnetic anomaly data acquired as a supple- 
ment to radiometric data in the DOE National Uranium Resource 
Evaluation (NURE) Program are useful in preparing regional pro- 
file and contour maps. Survey-contractor-supplied magnetic anom- 
aly data are subjected to a multiprocess, computer-based procedure 
which prepares these data for presentation. This procedure is used 
to produce the following machine plotted maps of National Topo- 
graphic Map Series quadrangle units at a 1:250,000 scale: (1) profile 
map of contractor-supplied magnetic anomaly data, (2) profile map 
of high-cut filtered data with contour levels of each profile marked 
and annotated on the associated flight track, (3) profile map of criti- 
cal-point data with contour levels indicated, and (4) contour map of 
filtered and selected data. These quadrangle maps are supplemented 
with a range of statistical measures of the data which are useful in 
quality evaluation. 
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3325 (INIS-mf—6135) Decree No. 80-204 of 11 March 
1980 concerning mining rights. 16 Mar 1980. 4p. (In French). 
NTIS (US Sales Only), PC A02/MF A0O1. 

This Decree repeals a Decree of 29 October 1970 on the 
same subject. However, it does not amend the Mining Code pres- 
ently in Force, which contains provisions of substance governing 
mining resarch and exploitation. In connection with substances of 
use for atomic energy, any projects for taking out, modifying or 
suppressing mining rights must, as in the past, be submitted to the 
Committee for Atomic Energy before the file is forwarded to the 
General Council for Mines. It is now laid down that the Committee 
for Atomic Energy must take its decision within one month. The 
previous text contained no provision concerning a time-limit in this 
respect. 
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0504 Feed Processing 


i ALSO TO CITATION(S) 3366, 3367, 3370, 3371, 3380, 3413, 3414, 


(NUREG—0749) Environmental assessment relat- 
oa to the oa of Hansen uranium mill WM-24, 
Cyprus Mines (Nuclear Regulatory Commis- 

sion, Washington, DC (USA). Office of lew Material 
Safety and Safeguards). Jan 1981. 191p. NTIS, PC A09/MF 


An environmental assessment was prepared by the staff of 
the U.S. Nuclear Regulatory Commission, Office of Nuclear Mate- 
rial Safety and Safeguards, in response to a request for technical as- 
sistance from the State of Colorado in connection with licensing 
action on the proposed Cyprus Mines Corporation, Hansen uranium 
project. The major components of discussion are (1) a summary and 
recommended licensing conditions, (2) a description of the site en- 
vironment and the proposed facility operation as well as alterna- 
tives in comparison with NRC's performance objectives for tailings 
management, and (3) a radiological assessment for estimating the 
facility's compliance with 10 CFR 20 and 40 CFR 190 dose regula- 
tions. The NRC recommends licensing the proposed mill subject to 
stipulated license conditions. 


0505 Enrichment 


3327 (GAT—1034) Reliability study: raw and make-up 
water system, Portsmouth Gaseous Diffusion Plant. Peter- 
man, S.M.; Wiehle, W.E.; Walder, A.; Houk, T.C.; West, 
R.M. (comps.). (Goodyear Atomic Corp., Piketon, OH 
(USA)). 1981. Contract AC05-760R00001. 32p. NTIS, 
PC A03/MF AOl1. Order Number DE82000943. 

A reliability study for determining the ability of the raw and 
make-up water system to provide reliable and adequate service 
through the year 2000 has been completed. This study includes an 
evaluation of the well fields, X-608 Raw Water Pump House, X-605 
Booster Station Complex, X-611 Water Treatment Complex, and 
the associated piping. The raw and make-up water system is in 
good overall condition, but to maintain this condition, the reliability 
study team made the following recommendations: (1) increase well 
field capacity; (2) replace certain speed reducers at X-611; (3) repair 
deteriorated poles, crossarms, and accessories on F-2 and W-1 feed- 
ers; (4) stabilize the landslide in vicinity of the 48 in. raw water 
main; and (5) initiate further investigation, testing, or engineering 
studies to correct deficiencies in the supervisory control system be- 
tween well fields, pump house, and X-611, determine if the 2400 
volt underground cables to X-608A wells should be replaced. 
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REFER ALSO TO CITATION(S) 3334, 4387, 4391, 4697, 4737, 4760, 4807 


3328 (AERE-M—3084) Exercise to establish optimum 
procedures for the characterisation of porosity in UO, fuel 
pellets. Small, G.J. (UKAEA Atomic Energy Research Es- 
tablishment, Harwell. Metallurgy Div.). May 1980. 26p. 
NTIS (US Sales Only), PC A03/MF AOl1. 

A standard metallographic preparation technique for UO: is 
proposed. The criteria for choosing the optimum route are that the 
specimen should be scratch-free and that the pores inherent to any 
sintered UO: pellet should be neither enlarged nor filled-in during 
preparation. Having met these criteria one has a specimen suitable 
for quantitative metallography which can be used to monitor poros- 
ity changes due to in-pile sintering. A procedure for analysing the 
porosity is suggested. This consists of imaging the specimen surface 
over a range of magnifications using both optical and Scanning 
Electron Microscopy in order to cover the range of pore sizes of 
interest (0.1 4m to 10 um diameter). These images are then ana- 
lysed to obtain figures for the distribution of pores as a function of 
diameter. Two methods of pore-size analysis are reviewed, the 
manual Zeiss Particle Size Analyser and a more sophisticated elec- 
tronic instrument - the Quantimet. 
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3329 (CEA-CONF—5183) X-ray diffraction and micro- 
sampling techniques applied to the determination of the O/M 
ratio of irradiated oxides. Trotabas, M. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 ee 

t. d'Etudes des Combustibles a Base de Plutonium). 
May 1980. 9p. (In French). (CONF-800592—3). NTIS (US 
Sales Only), A02/MF AO1. 

From International conference on postirradiation examina- 
tion; Grange-Over-Sands, UK (13 May 1980). 

In order to aces tes Chavter of a mixed irradiated 
oxide in a fast neutron reactor, it is necessary to know the evolu- 
tion of one of its principle parameters which is the O/M ratio. A 
method has been developed based on a double determination of re- 
ticular parameters; one after irradiation and the other after an oxi- 
dation-reduction heat treatment which brings the O/M ratio down 
to 2.00. A description is given of the X ray diffraction apparatus 
that was specially adapted for the examination of irradiated fuels 
and of the micro-sampling technique that enables spot determina- 
tions to be made according to the radius the sample. 


0508 Spent Fuels Reprocessing 


REFER ALSO re 4 eaaaaaaed 3357, 3361, 3467, 4804, 4811, 4815, 4838, 
4982, 4983, 4985, 


3330 (CONF-811025—21) New mass-spectrometric fa- 
cility for the analysis of highly radioactive samples. War- 
mack, R.J.; Landau, L.; Christie, W.H.; Carter, J.A. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. bg NTIS, PC A02/MF AOl. Order Number 
DE820028 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

A new facility been completed for the analysis of highly 
radioactive, gamma-emitting solid samples. A commercial spark- 
source mass spectrometer was adapted for remote handling and 
loading. Electrodes are prepared in a hot cell and transported to 
the adjacent lead-shielded source for analysis. The source was rede- 
signed for ease of shielding, loading, and maintenance. Both solu- 
tions and residues from irradiated nuclear fuel dissolutions have 
been analyzed for elemental concentrations to < 1 ppM; isotopic 
data have also been obtained. 


3331 (CONF-811032—2) Development of a standard 
methodology for optimizing remote visual display for nuclear- 
maintenance tasks. Clarke, M.M.; Garin, J.; Preston-Ander- 
son, A. (Oak Ridge National Lab., TN (USA); Oak Ridge 
Associated Universities, Inc., TN (USA)). 1981. Contract 
W-7405-ENG-26. 6p. NTIS, PC A02/MF A0Ol. Order 
Number DE82001462. 

From Human Factors Society meeting; Rochester, NY, USA 
(12 Oct 1981). 

The aim of the present study is to develop a methodology 
for optimizing remote viewing systems for a fuel recycle facility 
(HEF) being designed at Oak Ridge National Laboratory (ORNL). 
An important feature of this design involves the Remotex concept: 
advanced servo-controlled master/slave manipulators, with remote 
television viewing, will totally replace direct human contact with 
the radioactive environment. Therefore, the design of optimal view- 
ing conditions is a critical component of the overall man/machine 
system. A methodology has been developed for optimizing remote 
visual displays for nuclear maintenance tasks. The usefulness of this 
approach has been demonstrated by preliminary specification of op- 
timal closed circuit TV systems for such tasks. 


3332 (CONF-811097—1) Nondestructive assay of spent 
—— 


boiling-water-reactor fuel by active neutron in 
Blakeman, E.D.; Ricker, C.W.; Ragan, G.L.; oe! 
F.C; Slaughter, G.G. (Oak Ridge National | Lab., 
(USA); Tennessee Univ., Knoxville (USA). Dept. of Nucle- 
ar Engineering). 1981. Contract W-7405-ENG-26. 8p. NTIS, 
PC A02/MF AO1. Order Number DE82002880. 

From Institute of Nuclear Materials Management central 
region meeting; Oak Ridge, TN, USA (29 Oct 1981). 
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Spent boiling water reactor (BWR) fuel from Dresden I was 
assayed for total fissile mass, using the active neutron interrogation 
method. The nondestructive assay (NDA) system used has four Sb- 
Be sources for interrogation of the fuels; the induced fission neu- 
trons from the fuel are counted by four lead-shielded methane-filled 
proportional counters biased above the energy of the source neu- 
trons. Results agreed with results from the chemical analyses to 
within 2 to 3%. Similar agreement was obtained when two combi- 
nations of canned spent fuel were used as standards for the nondes- 
tructive assays. 


3333 (DOUNREAY-TRANS—836) Improved sampling 
system installed for reprocessing. Finsterwalder, L.; Zeh, H. 
Dounreay Nuclear Power Develo ment Estab- 
lishment). Mar 1979. 5p. NTIS (US Sales y), PC A02/ 
MF AOl 
Sampling devices are needed for taking representative sam- 
ples from individual process containers during the reprocessing of 
irradiated fuel. The aqueous process stream in a reprocessing plant 
frequently contains, in addition to the dissolved radioactive materi- 
als, more or less small quantities of solid matter fraction of fuel ma- 
terial still remaining undissolved, insoluble fission-, corrosion-, or 
degradation products as well, in exceptional cases, ion exchange 
resin or silica gel. The solid matter is deposited partly on the upper 
surfaces of the sampling system and the radiation due to this makes 
maintenance and repair of the sampler more difficult. The purpose 
of the development work was to reduce the chance of accident and 
the maintenance costs and to lower the radiation exposure of the 
personnel. A new sampling system was developed and is described. 


3334 (ENICO—1089) Experimental investigation of 
fluidized-bed denitration at the Idaho Chemical Processing 
Plant. Rindfleisch, J.A.; Dahl, C.A.; Durst, P.C.; Casterline, 
C.E.; Ashworth, S.C. (Exxon Nuclear Idaho Co., Inc., 
Idaho Falls (USA)). Oct 1981. Contract AC07-79ID01675. 
55p. NTIS, PC A04/MF A0O1. Order Number DE82002072. 

This paper describes the results of a testing program de- 
signed to improve the fluidized bed denitration process at the Idaho 
Chemical Processing Plant (ICPP). Several equipment changes 
were made to the existing vessel. Several procedural changes were 
also made resulting in improved overall performance of the system. 


3335 (ORNL—5757, pp 134-139) Miscellaneous 
grams. Nov 1981. NTIS, PC Al0/MF AOl1. Order Ghasthes 
DE82003522. 

In Chemical Technology Division. Progress report, April 1, 
1979-March 31, 1981. 

These programs include: conversion of uranium from nitrate 
solution to UsOs, uranium-233 processing, safeguards engineering, 
leaching radium from uranium mill tailings and retorting and metals 
recovery from Chattanooga shale. (DLC) 


3336 (ORNL/Sub—7327/11) Materials performance in 
off-gas systems containing iodine. Beavers, J.A.; Berry, 
WE: Griess, J.C. (Oak Rid e National Lab., TN (USA); 
Battelle Columbus Labs., OH (USA)). Nov 1981. Contract 
W-7405-ENG-26. 39p. NTIS, PC A03/MF AOl. Order 
Number DE82003527. 

During the reprocessing of spent reactor fuel elements, 
iodine is released to gas streams from which it is ultimately re- 
moved by conversion to nonvolatile iodic acid. Under some condi- 
tions iodine can produce severe corrosion in off-gas lines; in this 
study these conditions were established. Iron- and nickel-based 
alloys containing more than 6% molybdenum, such as Hastelloy G 
(7%), Inconel 625 (9%), and Hastelloy C-276 (16%), as well as ti- 
tanium and zirconium, remained free of attack under all conditions 
tested. When the other materials, notably the austenitic stainless 
steels, were exposed to gas streams containing even only low con- 
centrations of iodine and water vapors at 25 and 40°C, a highly 
corrosive, brownish-green liquid formed on their surfaces. In the 
complete absence of water vapor, the iodine-containing liquid did 
not form and all materials remained unaffected. The liquid that 
formed had a low pH (usually < 1), and the attack was about the 
same in either air or nitrogen. The rate of attack increased with in- 
creasing temperature at constant relative humidity but decreased 
with increasing temperature at constant water content. The severity 
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of attack increased with the increasing water content of the gas 
except under conditions where relatively large amounts of water 
were present, such as on a condensing surface. Nitric acid and NO. 
inhibited attack. 


3337 (RI—121) Effect of nitric acid on formation kinet- 
hate, Pustlenkov, Mit Zimenkor, VV" (Rediovyj last, 
phate. Pushlenkov, M.F.; i. V.V ae 
Lenin; (USSR)). 1980. a = Russian). S (US 
Sales Only), PC A02/MF AOI. 

The effect of nitric acid on the solvatation rate of the uranyl 
nitrate with tributyl phosphate is studied. In the process of mass 
transfer the acid is shown to pass ahead” of uranyl nitrate, there- 
fore its concentration in the organic phase exceeds that in equilibri- 
um solution. Subsequently uranyl nitrate “displaces” nitric acid. 
The presence of the acid in aqueous and organic phases affects in a 
complicated manner the rate of solvatation of uranyl nitrate with 
tributyl phosphate. 


3338 ee Measurement of ra- 
5 hydrogen in the and active waste store of the 
Reprocessing Plant (WAK). Beaujean, H.W.; 
Tillewsen: U.; Burkardt, H. G Translated from Atomwirts- 
chaft ; 135-136(Mar 1979). 2p. 
A measurement programme has been carried out to deter- 
mine the amount of radiolytic hydrogen in the gas liberated from a 
highly active fission product solution tank in the Highly Active 
Waste Store of the Karlsruhe reprocessing plant (HWL). Both con- 
tinuous and intermittent specimens were taken from the gas volume 
of the tank and tested for hydrogen by suitable techniques. No hy- 
drogen could be detected within the limits of measurement attain- 
able. This result is in agreement with similar experience that has 
been accumulated in the Windscale and Mol Reprocessing Plants. 


3339 (WINDSCALE-TRANS—830) Collection of useful 
approximate equations for rough calculations relating to the 
design of pulsed columns and mixer settler cascades and for 
initial assessment of extraction results. Petrach, G. 
era Windscale Nuclear Power Development Labs.). 
nd]. 28p. Windscale Nuclear Power Development Labs. 

The subject is covered under the following headings: trans- 
fer units and theoretical number of stages (NTU, NSU); relation- 
ship between decontamination factor, number of stages and extrac- 
tion factor at constant distribution coefficient; concentration pro- 
files in pulsed columns; remarks on the estimation of NTU and 
NSU in multi-component systems. 
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REFER ALSO TO CITATION(S) 3417, 3421, 3458, 4920, 4926, 5597, 6587 


3340 (AGNS—35900-1.3-143) Use of filler materials to 
aid spent nuclear fuel dry storage. Anderson, K.J. (Allied- 
General Nuclear Services, Barnwell, SC (USA)). 1981. 
Contract AC09-78ET35900. 48p. NTIS, PC A03/MF AO1. 
Order Number DE82003281. 

The use of filler materials (also known as stabilizer or encap- 
sulating materials) was investigated in conjunction with the dry 
storage of irradiated light water reactor (LWR) fuel. The results of 
this investigation appear to be equally valid for the wet storage of 
fuel. The need for encapsulation and suitable techniques for closing 
was also investigated. Various materials were reviewed (including 
solids, liquids, and gases) which were assumed to fill the void areas 
within a storage can containing either intact or disassembled spent 
fuel. Materials were reviewed and compared on the basis of cost, 
thermal characteristics, and overall suitability in the proposed envi- 
ronment. A thermal analysis was conducted to yield maximum cen- 
terline and surface temperatures of a design basis fuel encapsulated 
within various filler materials. In general, air was found to be the 
most likely choice as a filler material for the dry storage of spent 
fuel. The choice of any other filler material would probably be 
based on a desire, or need, to maximize specific selection criteria, 
such as surface temperatures, criticality safety, or confinement. 
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(COGEMA-CONF—80-6) Paper of *°B, ““Y and 
“*Z flask maintenance. Peclier, R. (Compagnie Generale des 
Matieres Nucleaires (COGEMA), Centre de Pierrelatte, 26 
(France)). Nov 1980. 4p. (In French). (CONF-800115—41). 
NTIS (US Sales Only), PC A02/MF A01. 

From 2. conference on air quality management in the elec- 
tric power industry; Austin, TX, USA (22 Jan 1980). 

The paper starts with a brief review of the French and 
American regulations and gives information on a waiver recently 
granted by the Ministry of Industry Departments. Because of the 
large fleet of 8 to 10 thousand flasks existing in France, the 
COGEMA had to build a special workshop for maintaining these 
types of tanks. These tanks, considered to be pressurized, have to 
undergo statutory hydraulic testing every five years. For problems 
of criticality and water pollution, allowing for the vessel feet re- 
maining in the flask, a preliminary internal cleaning to remove this 
vessel foot is necessary prior to filling with water for the hydraulic 
test. Internal cleaning is also required at times, either to prevent 
degradation of the product to be transported or to eliminate irradia- 
tion exceeding transport standards. 


3342 (DOE/ET/47912—1-Vol.1) Underwater nuclear 
fuel disassembly and rod executive summary. (Illinois 
Univ., Urbana (USA). Fusion Mage rf Lab.). Sep oi 
Contract AC09-78ET47912. 36p etal — 
PC A03/MF A0O1. Order Number DE8 

The Underwater Nuclear Fuel btn at Rod Storage 
Program is presented. The program’s background, benefits, and 
costs are discussed. The process and equipment are described. The 
analysis performed in the areas of engineering, economics, and insti- 
tutional issues germane to the program are summarized. The system 
has been demonstrated with unirradiated fuel and appears technical- 
ly, institutionally, and economically acceptable. Storage density in- 
creases of 50% to 100% are achievable at a cost of $8 to $13 per 
AKgU of additional storage gained by the use of rod storage. 


3343 Packaging requirements and proce- 
dures for the transport of radioactive materials. White, M.C. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
ee 1980. 14p. NTIS (US Sales Only), PC A02, 

Canadian regulations on the transportation of radioactive 
materials are based on those formulated by the IAEA. A synopsis 
of these regulations is presented, and the background to certain key 
provisions is explained. 


3344 (INIS-mf—6263) Statutory yy No. 64, The 
Nuclear Installations (Insurance Certificate) (Amendment) 
Regulations 1969. 1 Feb 1969. 2p. NTIS (US Sales Only), 
PC A02/MF AOl1. 

These regulations amend Section 3 of the 1965 Regulations 
which prescribes the particulars contained in the Insurance Certifi- 
cate for the carriage of nuclear substances as set down in the Nu- 
clear Installations Act 1965. The purpose of this amendment is to 
suppress the mention in the Certificate of the total number of pack- 
ages carried and identifying marks thereon. 


3345 (INIS-mf—6275) Regulations of 20 December 1979 
relating to domestic carriage of dangerous goods by road. 20 
Dec 1979. 3p. (In Norwegian). NTIS (US Sales Only), PC 
A02/MF AOl. 

By Royal Decree of 20 December 1979, the provisions of 
the European Agreement concerning the International Carriage of 
Dangerous Goods by Roads (ADR) were adopted for domestic 
carriage of dangerous goods. The competent authority is the Public 
Road Administration which may under certain circumstances grant 
exemptions from the provisions of the Decree. It may also prepare 
regulations supplementing the Decree. Such Regulations came into 
force on 1 April 1980. The above mentioned Regulations were 
issued by the Ministry of Communications pursuant to Act No. 4 of 
18th June 1965 concerning road traffic. 
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3346 (NUREG/CR—1223) Dry storage of om nuclear 
fuel: a preliminary survey of existing and experi- 
ence. —s report, ay SA December . Anderson, 
2 on aceon Idaho Co., ‘Inc., Idaho 
Falls (USA)). Apr 1 80. 328p. NTIS, PC A15/MF AOl. 

A survey was made of the operating and experimental dry 
storage facilities for irradiated nuclear fuels at the Idaho National 
Engineering , Hanford Reservation, and Nevada Test 
Site in the United States, at the Whiteshell Nuclear Research Estab- 
lishment in Canada, and at the Wylfa Power Station in England. 
The design, safety features, and operational experiences for existing 
canyon-, caisson-, and sealed storage cask-mode storage facilities 
are given. 


3347 (NVO—198-Add.A) Safety assessment document 
for the spent-fuel handling and packaging program demonstra- 
tion at the Nevada Test Site. Addendum A. Handling of high- 
ot ae oe oe log. (Department of Energy, Las Ve; 
NV (USA). Nevada Operations Office). y 1981. 
NTIS, PC A03/MF A0O1. Order Number DE82001046. 

The purpose of this document is to provide an addendum to 
NVO-198, Safety Assessment Document for the Spent Fuel Han- 
dling and Packaging Demonstration at the Nevada Test Site, de- 
scribing in detail the receipt, handling and reshipment of a contain- 
er (log) of high level waste (HLW) at the E-MAD facility. This 
addendum does not contain any of the discussions and assessments 
embodied in NVO-198 pertaining to E-MAD facility design or 
Nevada Test Site (NTS) characteristics; those subjects are ade- 
quately covered in that document and are not altered by any of the 
equipment or operations included in this addendum. 


3348 (ORNL/TM—7880) Information gathering for the 
Be teh Midue Notional Lab TN (USK way Mason, 
P.J. (Oak ny Baye ge Lab., TN (US D Oct 1981. Con- 

tract W-7405-ENG-26. 3 lp. NTIS, PC A03/MF AO1. Order 
Number DE82001360. 

The Transportation Statistics Data Bank (TSDB) was devel- 
oped in 1974 to collect information on the transport of Department 
of Energy (DOE) materials. This computer program may be used 
to provide the framework for collecting more detailed information 
on DOE shipments of radioactive materials. This report describes 
the type of information that is needed in this area and concludes 
that the existing system could be readily modified to collect and 
process it. The additional needed information, available from bills 
of lading and similar documents, could be gathered from DOE field 
offices and transferred in a standard format to the TSDB system. 
Costs of the system are also discussed briefly. 


(PNL—3921) Examination of Zircaloy-clad spent 
fuel after extended pool storage. Bradley, E.R.; Bailey, W.J.; 
Johnson, A.B. Jr.; Lowry, L.M. (Pacific Northwest Lab., 
Richland, WA ‘(USA)). 1981. Contract AC06- 
76RL01830. 89p. NTIS, PC A05/MF A0Ol. Order Number 
DE82001846. 
This report presents the results from metallurgical examina- 
tions of Zircaloy-clad fuel rods from two bundles (0551 and 0074) 
of Shippingport PWR Core 1 blanket fuel after extended water 
storage. Both bundles were exposed to water in the reactor from 
late 1957 until discharge. The estimated average burnups were 346 
GJ/kgU (4000 MWd/MTU) for bundle 0551 and 1550 GJ/kgU 
(18,000 MWd/MTVU) for bundle 0074. Fuel rods from bundle 0551 
were stored in deionized water for nearly 21 yr prior to examina- 
tion in 1980, representing the world’s oldest pool-stored Zircaloy- 
clad fuel. Bundle 0074 has been stored in deionized water since re- 
actor discharge in 1964. Data from the current metallurgical exami- 
nations enable a direct assessment of extended pool storage effects 
because the metallurgical condition of similar fuel rods was investi- 
gated and documented soon after reactor discharge. Data from cur- 
rent and past examinations were compared, and no significant deg- 
radation of the Zircaloy cladding was indicated after almost 21 yr 
in water storage. The cladding dimensions and mechanical proper- 
ties, fission gas release, hydrogen contents of the cladding, and ex- 
ternal oxide film thicknesses that were measured during the current 
examinations were all within the range of measurements made on 
fuel bundles soon after reactor discharge. The appearance of the ex- 
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ternal surfaces and the microstructures of the fuel and cladding 
were also similar to those reported previously. In addition, no evi- 
dence of accelerated corrosion or hydride redistribution in the clad- 
ding was observed. 
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REFER ALSO TO CITATION(S) 4154, 4155 


3360 (PER—51) South African uranium resource and 
estimates, 


.A.G.M.; Toens, P.D. (Atomic Ener 


Board, Pelindaba, 
Pretoria (South yy 4 Sep 1980. 36p. NTIS (US Sales 
Only), PC A03/MF A 
South Africa, than with Canada and the United States, sub- 
mitted forecasts of uranium capacities and capabilites to the year 
2025 for the 1979 ‘Red Book’ edition. This report deals with the 
methodologies used in arriving at the South African forecasts. As 
the future production trends of the South African uranium produc- 
ers cannot be confidently defined, chiefly because uranium is ex- 
tracted as a by-product of the gold mining industry and is thus 
highly sensitive to market fluctuations for both uranium and gold, 
the Evaluation Group of the Atomic Energy Board has carried out 
numerous forecast exercises using current and historical norms and 
assuming various degrees of ‘adverse’, ‘normal’ and ‘most favoura- 
ble’ conditions. The two exercises, which were submitted for the 
"Red Book’, are shown in the Appendices. This paper has been pre- 
pared for presentation to the Working Group on Methodologies for 
Forecasting Uranium Availability of the NEA/IAEA Steering 
Group on Uranium Resources. 
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REFER ALSO TO CITATION(S) 3335, 3336, 3340, 3341, 3444, 3445, 3447, 
3454, 3455, 3457, 4390, 4395, 4786, 4788, 4847, 4883, 5398, 5433, 5435, 5443, 
5446, 5449, 5450, 5677, 5680, 5681, 5682, 5732, 6594 


(ORNL-tr—4780) Storage and solidification of 
MAW/LAW in underground caverns. Order of events for 
ee eS Te Usa 1980 at the KfK. (Oak 

Be National Lab., TN (USA)). [nd]. Contract W-7405- 
ENG-26. Translation source information not available . 44p. 
NTIS, PC A03/MF AO01. Order Number DE82000449. 

This coordinated research program is divided into the fol- 
lowing four tasks: material studies; engineering development; 
mining and rock mechanics; and technical safety examinations. Ma- 
terial studies is divided into: reference composition; product study 
on the reference product; pellet production conditions; product 
studies on the reference product and field tests. Engineering devel- 
opment consists of: dosing, mixing, pellet production; above ground 
conveyance and interim storage; conveyance to below ground; and 
exhaust gas system. Mining and rock mechanics include production 
methods, stability of the mine buildings, and closure techniques. 
Technical safety examinations cover: temperature development in 
the product; temperature development in the cavern atmosphere; 
activity release into the cavern atmosphere; accident consequences, 
and quality assurances. Progress reports are presented on these var- 
ious phases. 


(ORNL-tr—4776) Storage and solidification of 
MAW/LAW in caverns: Phase 2. Report for 
period, July 1, 1979-December 31, 1979. Homann, H.; 
Schoenfeld, R.; Wittig, R. (Oak Ridge National Lab., TN 
(USA)). [nd]. "Contract W-7405-ENG-26. Translation of 
NUKEM—486. 46p. NTIS, PC A03/MF AOl. Order 
Number DE820005 6. 

Data are being obtained in the areas of quality assurance, ex- 
haust systems, and product conveyance in preparation for a full- 
scale test on the solidification and storage of low-activity and 
medium-activity radioactive wastes in salt caverns. Model experi- 
ments on product storage and methods of underground monitoring 
are being investigated as part of the study in quality assurance. 
Fundamental to the design of the exhaust system is knowledge of 
the temperature and flow distribution resulting from hydration heat 
in the cavern atmosphere. These parameters are investigated and an 


istics of a specified reference product, from a materials handling 
point of view, are being determined. 


3353 (AEEW-R—1390) Dissolution of organic ion ex- 
change resins using iron-catalysed .icg Hawk- 
ings, N.; Horton, K.D.; Snelling, K.W Atomic 
Energy Establishment Winfrith). Oct 1980. 19p. NTIS (US 

'y), PC A02/MF AO1. 

Feasibility studies have been made of the dissolution/partial 
decomposition of radioactive waste resins by means of iron-cata- 
lysed hydrogen peroxide. They have shown that the procedure is 
limited in its application and successfully treats only polystyrene/ 
divinylbenzene-based resins. Evaporation of the final solution pro- 
duces a solid residue which is difficult to handle and results in only 
a relatively small reduction in volume. It is concluded that the 
method could be used to dissolve specific waste resins for easier 
handling and disposal, but is not of general applicability. 


(AERE-M—3142) Compaction of waste 


ya and its Tinivella, G. 
Stoneham, A.M. CORAEA Atense er, 


Research Estab. 
lishment, Harwell. Theoretical Physics Div.). Dec 1980. 
16p. NTIS (US Sales Only), PC A02/MF AO1. 

This note gives a preliminary discussion of the change in 
density under irradiation of glasses for waste disposal. The discus- 
sion includes (i) a simple model to predict whether the density will 
rise or fall; (ii) a simple model to assess how rapidly these density 
changes occur, and (iii) possible implications for related properties 
like stored energy. 


(AERE-R—9823) Movement of solutes through 
fissures in porous rock, Glueckauf, E. eee 
Research Establishment, Harwell. Chemical 
iv.). Jun 1980. 35p. NTIS (US Sales Only), 
PC ‘A03/1 A0l. 

A mathematical treatment has been given for the movement 
of materials dissolved in water flowing through narrow fissures of a 
micro-porous substrate. As there is no water flow in these micro- 
pores, equilibrium between the aqueous solution and the micro- 
porous substrate proceeds only by diffusion, with the result that 
there arises a gross disequilibrium. Two major effects arise: first, 
the hold-up in the substrate - even when there is no adsorption 
taking place - is orders of magnitude larger than on non-porous 
substrate, and increases even further, if adsorption takes place. Sec- 
ondly, dispersion caused by non-equilibrium i is also orders of magni- 
tude greater than dispersion arising from convection effects of the 
water flow in interconnecting fissures. As a result, the solutes 
arrive very much later at the end of the underground fissures, and 
in concentrations which are very much lower than have been cal- 
culated in previous modelling experiments. The significance of 

these effects longer term studies are outlined. 


(AERE-R—9991) Preliminary studies on 
tion routes for SYNROC. Evans, J.P; Paige, E.L. *(UKAEA 
Atomic Energy Research Establishment, Harwell. Chemis- 
A — Dec 1980. 30p. NTIS (US Sales Only), PC A03/ 


“le use of Synroc as a disposal medium for magnox waste 
has been evaluated and three possible methods of fabrication have 
been investigated. Hot pressing in graphite dies has produced the 
highest densities - further work is proceeding on sintering and hot 
isostatic pressing. The leach test results have indicated that the 
lowest density samples have adequate leach resistance while the 
higher density samples are an order of magnitude better. 


3357 (ANL—81-13) Fuel cycle programs. Quarterly 
progress report, October-December 1980. Steindler, M.J.; 
Vogler, S.; Vande; G.F. (Argonne National Lab., IL 
(USA)). Jul 1981. Contract W-31- 109-ENG-38. 103p. NTIS, 
PC A06/MF A0O1. Order Number DE82003237. 

A program continues for developing an interim high-level 
waste form that can be transported. Waste forms being studied in- 
clude fused salt, calcined sludge mixed with anhydrous silicates, 
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and pellets made from Fe,O; and aqueous silicate solutions. Leach 
rate measurements were continued, using tracer and activation 
techniques. Study of the leach resistance of several waste forms is 
continuing. Samples of Westinghouse alkoxide glass and PNL 76-68 
glass have also been leach-tested. In work on the impact resistance 
of brittle waste forms, additional tests were made with Pyrex speci- 
mens. Surface area was correlated with energy input and the geo- 
metric mean of the lognormal particle size and the standard devi- 
ation of lognormal distribution are both independent of energy 
input. Preliminary results for Pyrex samples indicate that time 
under stress is critical for fracture in free-fall tests. Grain sizes and 
crystallinity of crystalline and conglomerate materials are correlat- 
ed to particle size distribution after impact. In simulations of a hy- 
draulic breach of a nuclear waste repository located in bedded salt, 
experiments were performed to study brine flow through rock salt. 
In other work, logging techniques are being developed to measure 
the relative amount of residual oil in a depleted oil reservoir. Distri- 
bution coefficients of Cs* between kaolinite and 0.1M NaHCOs so- 
lutions are being measured. Equipment for the destructive analysis 
of full-length irradiated fuel rods from the LWBR are being devel- 
oped in support of the LWBR Proof-of-Breeding Project. 


(ANL—81-28) Groundwater stream experiment for 
the waste feclation pilot plant. Seitz, M.G- Bowers, D.; 
Fortney, D.R. (Argonne National Lab., IL (USA); Sandia 
National Labs., Albuquerque, NM (USA)). Aug 1981. Con- 
tract W-31-109-ENG-38. 56p. NTIS, PC A04/MF AOl. 
Order Number DE82003231. 

This project was conducted to evaluate the practicality of 
using laboratory groundwater stream experiments to model a hy- 
draulic breach of a nuclear waste repository located deep in a 
bedded salt environment. A test plan is included in this report that 
gives details of the apparatus, rocks, solutions, and analyses to be 
used in a groundwater stream experiment. Preliminary experiments 
revealed the essential impermeability of halite; only a small concen- 
tration of water (about 75 ppM) moved in halite by diffusion, with 
a coefficient of 2.0 x 10~? cm*/s. From work completed in this pro- 
gram, groundwater stream experiments appear to be a practical 
method of establishing the chemical interactions that would occur 
in a breached repository in bedded salt. 


(BNL—30162) Radiation-induced sodium-metal- 
cane Candies ts sttmnd tak Gx tee Bee ees, 
cal localities. Loman, J.M.; Levy, P.W.; Swyler, K.J. 
(Brookhaven National Lab., Upton, NY (USA)). iost. Con- 
tract AC0O2-76CH00016. 8p. (CONF-811122—14). NTIS, PC 
A02/MF AO1. Order Number DE82002855. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Radiation damage has been studied in natural rock salt from 
various localities, including potential repository sites. In the 100 to 
300 C range the damage consists of point defects, primarily F-cen- 
ters, and colloidal metal sodium particles. With increasing dose the 
F-centers grow to a saturation level, reached at 10’ to 10° rad, that 
decreases with increasing temperature to a negligible level at 300 C. 
Colloid concentration vs. irradiation-time curves follow nucleation 
and growth curves accurately described by C t/sup n/, or C(dose)/ 
sup n/, relations at large irradiation times. For fourteen samples, n 
= 1.85 +- 0.18 but the values of C vary by a factor of more than 
10°. The constant C is related to the sample strain, the impurity and 
void content, dose rate, and possibly other factors. The currently 
available data indicate that rock salt adjacent to radioactive waste 
canisters, at a temperature of 150 C, will contain between 0.01 and 
10 mole percent of sodium metal when the total dose reaches 10'° 
rad. 


3360 (CEA-CONF—5320) Study of heat diffusion in a 


granitic geologic formation of high level radioactive wastes. 
Goldstein, S.; Juignet, N. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). t. des Etudes 
Mecaniques et Thermiques). Jun 1980. 25p. (In French). 
— NTIS (US Sales Only), PC A02/MF 
From 2. French-Soviet seminar on reprocessing; Fontenay- 
aux-Roses, France (23 Jun 1980). 
study of granitic underground storage of vitrified 
high level radioactive wastes in a regular network of shafts and gal- 
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leries. The aim is to show influence on temperature rise of the geo- 
logic formation of main parameters to define the storage zone and 
to determine the network dimension in function of the rock proper- 
ties. Two models were studied allowing a rapid variation of geo- 
metrical and physical parameters. A numerical method using finite 
element method or Green functions were used for calculations. 
Temperatures are determined either for the whole storage site or a 
unit cell of the lattice. 


3361 (CONF-811025—9) Radiological assessment of the 
decontamination and decommissioning of a small-scale fuel-re- 
processing plant. Simpson, D.R.; Emery, J.F. (Oak Rid 
National Lab., TN SA). 1981. Contract W-7405-EN 
26. 6p. NTIS, PC A02/MF AOl. Order Number 
DE82001436. 


From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

Decontamination and decommissioning (D and D) of surplus 
radiological facilities is becoming a major concern as buildings built 
during the 1940's and 1950's reach the end of their useful lives. 
Prior to the start of a D and D project, a detailed radiological 
characterization of the facility is required to determine the nature 
and extent of residual contamination. The Oak Ridge National Lab- 
oratory (ORNL) has recently begun such a characterization of 
Building 3505, originally called the Metal Recovery Facility, which 
served as a small-scale fuel reprocessing plant during the 1950's. 
Extensive contamination remains within areas of the facility, includ- 
ing transuranic (TRU) materials. Laboratory analyses were used in 
conjunction with in situ measurements of dose rate and contamina- 
tion levels to determine the current status of the building and sur- 
rounding area. This information will be used to estimate the amount 
of decontamination required and the quantity of radioactive waste. 


3362 (CONF-811130—6) Overview of Milestone E ac- 
tivities, greater confinement than shallow land burial. Mezga, 
L.J. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 10p. NTIS, PC A02/MF AOl. Order 
Number DE82002785. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

In summary, the objective of Milestone E is to provide the 
technology and documentation needed to open a site providing 
greater confinement than shallow land burial. To that end, ORNL 
has prepared a technical position paper defining greater confine- 
ment disposal, options for achieving it, and the need for this dispos- 
al technology. In order to meet the objective of the milestones, the 
LLWMP evaluated the full range of options to shallow land burial 
and decided to focus on a combination of greater depth solidifica- 
tion containment and engineered barriers. The program identified a 
series of research needs and then focused program efforts on re- 
solving those needs. These tasks are proceeding on schedule at this 
time but budget reductions may have an impact on our ability to 
maintain the schedule. s 


3363 (CONF-811130—7) Development testing of grout- 
ing and liner technology for humid sites, Vaughan, N.D. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405- ENG_26. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82002809. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

Shallow land burial, although practiced for many years, has 
not always secured radionuclides from the biosphere in humid envi- 
ronments. To develop and demonstrate improved burial technology 
the Engineered Test Facility was implemented. An integral part of 
this experiment was site characterization, with geologic and hydro- 
logic factors as major the components. Improved techniques for 
burial of low-level waste were developed and tested in the labora- 
tory before being applied in the field. The two techniques studied 
were membrane trench liner and grouting void spaces. 
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3364 (CONF-811130—9) Shallow-land-burial handbook. 

Boegly, W.J. Jr.; Davis, E.C. (Oak Ridge National Lab., 

T™N SA)). 1981. Contract W-7405-ENG-26. 7p. NTIS, PC 
02/MF A01. Order Number DE82002811. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

The initial draft of the Shallow-Land Burial Handbook has 
been prepared and submitted to the DOE Low-Level Waste Man- 
agement Program for review and comment. The Handbook informs 
the reader of the current way in which low-level wastes are being 
handled, outlines the legal and institutional problems that would be 
involved in developing and licensing such a facility, and describes 
in some detail the considerations and data needs for siting, design- 
ing, operating, and closing such a facility. The initial draft is not a 
Handbook that provides answers to all questions, nor insures that 
following the steps detailed in the Handbook guarantees that the fa- 
cility will be licensed. It does illustrate the types of actions that 
must be considered and the types of information required to 
achieve successful operations. 


3365 (CONF-811130—10) Humid site stabilization and 
closure. Cutshall, N.H. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 4p. NTIS, PC 
A02/MF AO01. Order Number DE82002813. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

The purpose of the work described here is to identify and 
evaluate the importance of factors that are expected to dictate the 
nature of site stabilization and closure requirements. Subsequent ef- 
forts will plan for implementation of such requirements. Two prin- 
cipal areas of site stabilization and closure effort will be pursued 
initially - geological management and vegetation management. The 
geological effort will focus on chemical weathering and surficial 
erosion. Such catastrophic geologic events as landslides, flooding, 
earthquakes, volcanos, etc. are already considered in site selection 
and operation and these factors will not be emphasized initially. 
Vegetation management will be designed to control erosion, to 
minimize nuclide mobilization by roots and to be compatible with 
natural successional pressures. It is anticipated that the results of 
this work will be important both to site selection and operation as 
well as the actual stabilization and closure procedure. 


3366 (DOE/UMT—0108) Engineering assessment of in- 
active uranium mill tailings: New and Old Rifle sites, Rifle, 
Colorado. (Ford, Bacon and Davis Utah, Inc., Salt Lake 
City (USA)). Aug 1981. Contract AC04-76GJ01658. 242p. 
(FBDU—360-10). NTIS, PC A18/MF A0O1. Order Number 
DE82001756. 

The New and Old Rifle sites were reevaluated in order to 
revise the October 1977 engineering assessment of the problems re- 
sulting from the existence of radioactive uranium mill tailings at 
Rifle, Colorado. This evaluation has included the preparation of 
topographic maps, the performance of core drillings and radiomet- 
ric measurements sufficient to determine areas and volumes of tail- 
ings and radiation exposures of individuals and nearby populations, 
the investigations of site hydrology and meteorology, and the eva- 
luaton and costing of alternative remedial actions. 


3367 (DOE/UMT—0108S) Summary of the engineering 
assessment of inactive uranium mill tailings: New and Old 
Rifle sites, Rifle, Colorado. (Ford, Bacon and Davis Utah, 
Inc., Salt Lake City (USA)). Aug 1981. Contract AC04- 
76GJ01658. 68p. NTIS, PC A04/MF A0Ol. Order Number 
DE82001757. 

This report is a summary of a parent report DOE/UMT— 
0108. These reports have become necessary as a result of changes 
that have occurred since 1977 which pertain to the Rifle sites and 
vicinity, as well as changes in remedial action criteria. The new 
data reflecting these changes are summarized in this report. 
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(DOE/UMT—0109) assessment of in- 
active Ford. mill tailings: Mexican Hat Mexican at 
ord, Bacon and Davis Utah, Inc., Salt Lake Ci 
oa "sep 1981. Contract ‘AC04-76GI01658. 1990. 
= 3). NTIS, PC A09/MF A011. Order Number 
~~ Bacon and Davis Utah Inc. has reevaluated the Mexi- 
can Hat site in order to revise the March 1977 engineering assess- 
ment of the problems resulting from the existence of radioactive 
uranium mill tailings at Mexican Hat, Utah. This engineering assess- 
ment has included the preparation of topographic maps, the per- 
formance of core drillings and ic measurements sufficient 
to determine areas and volumes of tailings and radiation exposures 
of individuals and nearby populations, the investigations of site hy- 
drology and meteorology, and the evaluation and costing of alter- 
native corrective actions. Radon gas released from the 2.2 million 
tons of tailings at the Mexican Hat site constitutes the most signifi- 
cant environmental impact, although windblown tailings and exter- 
nal gamma radiation also are factors. The four alternative actions 
presented in this ing assessment range from millsite decon- 
tamination with the addition of 3 m of stabilization cover material 
to removal of the tailings to remote disposal sites and decontamina- 
tion of the tailings site. Cost estimates for the four options range 
from about $15,200,000 for stabilization in place, to about 
$45,500,000 for disposal at a distance of about 16 mi. Three princi- 
pal alternatives for the reprocessing of the Mexican Hat tailings 
were examined: heap leaching; treatment at an existing mill; and re- 
processing at a new conventional mill constructed for tailings re- 
processing. The cost of the uranium recovered would be about 
$115/lb of UsOs whether by heap leach or conventional plant proc- 
esses. The spot market price for uranium was $25/lb early in 1981. 
Reprocessing the Mexican Hat tailings for uranium recovery is not 
economically attractive under present conditions. 


3369 (DOE/UMT—0109S) Engineering assessment of 
inactive uranium mill tailings: Mexican Hat site, Mexican 
Hat, Utah. Summary. (Ford, Bacon and Davis Utah, Inc., 
Salt Lake City (USA)). Sep 1981. Contract AC04- 
76GJ01658. 46p. (FBDU—360-03S). NTIS, PC A03/MF 
A01. Order Number DE82003906. 

Ford, Bacon and Davis Utah Inc. has reevaluated the Mexi- 
can Hat site in order to revise the March 1977 engineering assess- 
ment of the problems resulting from the existence of radioactive 
uranium mill tailings at Mexican Hat, Utah. This engineering assess- 
ment has included the preparation of topographic maps, the per- 
formance of core drillings and radiometric measurements sufficient 
to determine areas and volumes of tailings and radiation exposures 
of individuals and nearby populations, the investigations of site hy- 
drology and meteorology, and the investigations of site hydrology 
and meteorology, and the evaluation and costing of alternative cor- 
rective actions. Radon gas released from the 2.2 million tons of tail- 
ings at the Mexican Hat site constitutes the most significant envi- 
ronmental impact, although windblown tailings and external gamma 
radiation also are factors. The four alternative actions presented in 
this engineering assessment range from millsite decontamination 
with the addition of 3 m of stabilization cover material to removal 
of the tailings to remote disposal sites and decontamination of the 
tailings site. Cost estimates for the four options range from about 
$15,200,000 for stabilization in place, to about $45,500,000 for dis- 
posal at a distance of about 16 mi. Three principal alternatives for 
the reprocessing of the Mexican Hat tailings were examined: (a) 
heap leaching; treatment at an existing mill; and reprocessing at a 
new conventional mill constructed for tailings reprocessing. The 
cost of the uranium recovered would be about $115/lb of UsOs 
whether by heap leach or conventional plant processes. The spot 
market price for uranium was $25/lb early in 1981. Reprocessing 
the Mexican Hat tailings for uranium recovery is not economically 
attractive under present conditions. 


3370 Lo onan Sg Engineering assessment of in- 
active uranium tailings: Lakeview site, Lakeview, 
Oregon. (Ford, md and Davis Utah, Inc., Salt Lake City 
(USA)). Oct 1981. Contract AC04-76GJ01658. 178p. 
(FBDU—360-18). NTIS, PC A09/MF A0O1. Order Number 
DE82003881. 





This assessment has included the preparation of topographic 
maps, the performance of core drillings and radiometric meas- 
urements sufficient to determine areas and volumes of tailings and 
radiation exposures. of individuals and nearby populations, the in- 
vestigations of site hydrology and meteorology, and the evaluation 
and costing of alternative corrective actions. Radon gas constitutes 
the most significant environmental impact, although windblown 
tailings and external gamma radiation also are factors. The three al- 
ternative actions presented in this engineering assessment include 
millsite decontamination with the addition of 3 m of stabilization 
cover material (Option I) and removal of the tailings to remote dis- 
posal sites and decontamination of the tailings site (Options II and 
III). Cost estimates range from about $6,000,000 for stabilization in- 
place, to about $7,500,000 for disposal at a distance of about 10 
miles. Three alternatives for reprocessing the Lakeview tailings 
were examined: heap leaching, treatment at an existing mill, and re- 
processing at a new conventional mill. The cost of the uranium re- 
covered would be over $450/lb of UsOs and hence reprocessing is 
not economical. 


(DOE/UMT—0110S) Summary of the engineering 
assessment of inactive uranium mill tailings: Lakeview Site, 
Lakeview, (Ford, Bacon and Davis Utah, Inc., Salt 
Lake City (USA)). Oct 1981. Contract AC04-76GJ01658. 
44p. (FBDU—360-18S). NTIS, PC A03/MF A0Ol. Order 
Number DE82003882. 

Radon gas released from the 130,000 tons of tailings at the 
Lakeview site constitutes the most significant environmental 
impact, although windblown tailings and external gamma radiation 
also are factors. The three alternative actions include millsite de- 
contamination with the addition of 3 m of stabilization cover mate- 
rial (Option I) and removal of the tailings to remote disposal sites 
and decontamination of the tailings site (Options II and III). Cost 
estimates range from $6,000,000 for stabilization in-place, to 
$7,500,000 for disposal at a distance of about 10 miles. Three alter- 
natives for reprocessing the Lakeview tailings were examined. Re- 
sults show that uranium recovery is not economical. 


3372 (DOE/UMT—0111) Engineering assessment of in- 
active uranium mill tailings: Falls City site, Falls City, Texas. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
Oct 1981. Contract AC04-76GJ01658. 177p. (FBDU—360- 
16). NTIS, PC A09/MF A0O1. Order Number DE82003321. 

Ford, Bacon and Davis Utah Inc. has reevaluated the Falls 
City site in order to update the December 1977 engineering assess- 
ment of the problems resulting from the existence of radioactive 
uranium mill tailings at Falls City, Texas. This engineering assess- 
ment has included the preparation of topographic maps, the per- 
formance of core drillings and radiometric measurements sufficient 
to determine areas and volumes of tailings and radiation exposures 
of individuals and nearby populations, the investigations of site hy- 
drology and meteorology, and the evaluation and costing of alter- 
native corrective actions. Radon gas released from the 2.5 million 
tons of tailings at the Falls City site constitutes the most significant 
environmental impact, although windblown tailings and external 
gamma radiation also are factors. The four alternative actions pre- 
sented in this engineering assessment range from millsite decontami- 
nation with the addition of 3 m of stabilization cover material, to 
removal of the tailings to remote disposal sites and decontamination 
of the tailings site. Cost estimates for the four options range from 
about $21,700,000 for stabilization in place, to about $35,100,000 for 
disposal at a distance of about 15 mi. Three principal alternatives 
for the reprocessing of the Falls City tailings were examined: heap 
leaching; treatment at an existing mill; and reprocessing at a new 
conventional mill constructed for tailings reprocessing. The tailings 
piles are presently being rewashed for uranium recovery by Solu- 
tion Engineering, Inc. The cost for further reprocessing would be 
about $250/Ib of UsOs. The spot market price for uranium was 
$25/lb early in 1981. Therefore, reprocessing the tailings for urani- 
um recovery does not appear to be economically attractive for the 
foreseeable future. 
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3373 (DOE/UMT—0111S) Summary of the engineering 
Saas Can Taran (had, Bene ond Date Uuhe law, Sok 
(Ford, Bacon and Davis Utah, Inc., Salt 
Gity (Usa). Get Oct 1981. Contract AC04-76GJ01658. 
sap (FBDU—360-16S). NTIS, PC A04/MF A0Ol. Order 
Number DE82003361. 
Ford, Bacon and Davis Utah Inc. has reevaluated the Falls 
City site in order to update the December 1977 engineering assess- 
ment of the problems resulting from the existence of radioactive 
uranum mill tailings at Falls City, Texas. This engineering assess- 
ment has included the preparation of topographic maps, the per- 
formance of core drillings and radiometric measurements sufficient 
to determine areas and volumes of tailings and radiation exposures 
of individuals and nearby populations, the investigations of site hy- 
drolgy and meteorology, and the evaluation and costing of alterna- 
tive corrective actions. Radon gas released from the 2.5 million 
tons of tailings at the Falls City site constitutes the most significant 
environmental impact, although windblown tailings and external 
gamma radiation also are factors. The four alternative actions pre- 
sented in this engineering assessment range from millsite decontami- 
nation with the addition of 3 m of stabilization cover material, to 
removal of the tailings to remote disposal sites and decontamination 
of the tailings site. Cost estimates for the four options range from 
about $21,700,000 for stabilization in place, to about $35,100,000 for 
disposal at a distance of about 15 mi. Three principal alternatives 
for the reprocessing of the Falls City tailings were examined: heap 
leaching; treatment at an existing mill; reprocessing at a new con- 
ventional mill constructed for tailings reprocessing. The tailings 
piles are presently being rewashed for uranium recovery by Solu- 
tion Engineering, Inc. The cost for further reprocessing would be 
about $250/lb of UsOs. The spot market price for uranium was 
$25/lb early in 1981. Therefore, reprocessing the tailings for urani- 
um recovery does not appear to be economically attractive for the 
foreseeable future. 


3374 (DOE/UMT—0113) Engineering assessment of in- 
active uranium mill tailings: Phillips/United Nuclear site, 
Ambrosia Lake, New Mexico. (Ford, Bacon and Davis Utah, 
Inc., Salt Lake City (USA)). Oct 1981. Contract AC04- 
76GJO1658. 250p. (FBDU—360-13). NTIS, PC A1l1/MF 
A01. Order Number DE82003362. 

Ford, Bacon & Davis Utah, Inc., has reevaluated the Phil- 
lips/United Nuclear site in order to revise the December 1977 engi- 
neering assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Ambrosia Lake, New Mexico. 
This engineering assessment has included the preparation of topo- 
graphic maps, the performance of core drillings and radiometric 
measurements sufficient to determine areas and volumes of tailings 
and radiation exposures of individuals and nearby populations, the 
investigations of site hydrology and meteorology, and the evalua- 
tion and costing of alternative corrective actions. Radon gas re- 
leased from 2.6 million dry tons of tailings at the Phillips/United 
Nuclear site constitutes the most significant environmental impact, 
although windblown tailings and external gamma radiation also are 
factors. The four alternative actions presented in this engineering 
assessment range from millsite decontamination with the addition of 
3 m of stabilization cover material, to removal of the tailings to 
remote disposal sites and decontamination of the tailings site. Cost 
estimates for the four options range from about $21,500,000 for sta- 
bilization in-place, to about $45,200,000 for disposal at a distance of 
about 15 mi. Three principal alternatives for the reprocessing of the 
Phillips/United Nuclear tailings were examined: heap leaching; 
treatment at an existing mill; and reprocessing at a new convention- 
al mill constructed for tailings reprocessing. The cost of the uranium 
recovered would be about $87/lb of UsOs by either heap leach or 
conventional plant process. The spot market price for uranium was 
$25/lb early in 1981. Reprocessing the Phillips/United Nuclear tail- 
ings for uranium recovery does not appear to be economically at- 
tractive under present or foreseeable market conditions. 
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3375 (DOE/UMT—0113S) Summary of the engineering 
assessment of inactive uranium mill tailings: 


(Ford, Bacon 
and Davis Utah, Inc., Salt Lake City (USA)). Oct 1981. 
Contract AC04-76GJ01658. 52p. (FBDU—360-1 3). NTIS, 
PC A04/MF A0O1. Order Number DE82003363. 

Ford, Bacon & Davis Utah, Inc., has reevaluated the Phil- 
lips/United Nuclear site in order to revise the December 1977 engi- 
neering assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Ambrosia Lake, New Mexico. 
This engineering assessment has included the preparation of topo- 
graphic maps, the performance of core drillings and radiometric 
maps, the performance of core drillings and radiometric meas- 
urements sufficient to determine areas and volumes of tailings and 
radiation exposures of individuals and nearby populations, the in- 
vestigations of site hydrology and meteorology, and the evaluation 
and costing of alternative corrective actions. Radon gas released 
from the 2.6 million dry tons of tailings at the Phillips/United Nu- 
clear site constitutes the most significant environmental impact, al- 
though windblown tailings and external gamma radiation also are 
factors. The four alternative actions presented in this engineering 
assessment range from millsite decontamination with the addition of 
3 m of stabilization cover material, to removal of the tailings to 
remote disposal sites and decontamination of the tailings site. Cost 
estimates for the four options range from about $21,500,000 for sta- 
bilization in-place, to about $45,200,000 for disposal at a distance of 
about 15 mi. Three principal alternatives for the reprocessing of the 
Phillips/United Nuclear tailings were examined: heap leaching; 
treatment at an existing mill; reprocessing at a new conventional 
mill constructed for tailings reprocessing. The cost of the uranium 
recovered would be about $87/lb of UsOs by either heap leach or 
conventional plant process. The spot market price for uranium was 
$25/lb early in 1981. Reprocessing the Phillips/United Nuclear tail- 
ings for uranium recovery does not appear to be economically at- 
tractive under present or foreseeable market conditions. 


3376 (DOE/UMT—0114) Engineering assessment of in- 
active uranium mill tailings, Green River Site, Green River, 
Utah. (Ford, Bacon and Davis Utah, Inc., Salt Lake City 
SA)). Aug 1981. Contract AC04-76GJ01658. 176p. 
DU—360-14). NTIS, PC A09/MF A0O1. Order Number 
DE82002007. 
Ford, Bacon and Davis Utah Inc. has reevaluated the Green 
River site in order to revise the December 1977 engineering assess- 
ment of the problems resulting from the existence of radioactive 
uranium mill tailings at Green River, Utah. This evaluation has in- 
cluded the preparation of topographic maps, the performance of 
core drillings and radiometric measurements sufficient to determine 
areas and volumes of tailings and radiation exposures of individuals 
and nearby populations, the investigations of site hydrology and 
meteorology, and the evaluation and costing of alternative remedial 
actions. Radon gas released from the 123,000 tons of tailings at the 
Green River site constitutes the most significant environmental 
impact, although windblown tailings and external gamma radiation 
also are factors. 


3377 (DOE/UMT—0115) Engineering assessment of in- 
active uranium mill tailings: Slick Rock sites, Slick Rock, 
Colorado. (Ford, Bacon and Davis Utah, Inc., Salt Lake 
City (USA)). Sep 1981. Contract AC04-76GJ01658. 226p. 
BDU—3 60-07). NTIS, PC Al1l/MF A011. Order Number 
DE82003360. 
Ford, Bacon & Davis Utah, Inc., has reevaluated the Slick 
Rock sites in order to revise the October 1977 engineering radioac- 
tive uranium mill tailings at Slick Rock, Colorado. This engineering 
assessment has included the preparation of topographic maps, the 
performance of core drillings and radiometric measurements suffi- 
cient to determine areas and volumes of tailings and radiation expo- 
sures of individuals and nearby populations, the investigations of 
site hydrology and meteorology, and the evaluation and costing of 
alternative corrective actions. Radon gas released from the 387,000 
tons of tailings at the Slick Rock sites constitutes the most signifi- 
cant environmental impact, although windblown tailings and exter- 
nal gamma radiation also are factors. The five alternative actions 
presented in this engineering assessment include millsite decontami- 
nation with the addition of 3 m of stabilization cover material, con- 
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solidation of the piles, and removal of the tailings to remote dispos- 
al sites and decontamination of the tailings sites. Cost estimates for 
the five options range from about $6,800,000 for stabilization in- 
place, to about $11,000,000 for disposal at a distance of about 6.5 
mi. Three principal alternatives for the reprocessing of the Slick 
Rock tailings were examined: heap leaching; treatment at an exist- 
ing mill; and reprocessing at a new conventional mill constructed 


for tailings reprocessing. The cost of the uranium recovered would 
be over $800/lb of UsOs whether by conventional or heap leach 
plant processes. The spot market price for uranium was $25/lb 
early in 1981. Therefore, reprocessing the tailings for uranium re- 
covery is not economically attractive at present, nor for the fore- 
seeable future. 


3378 (DOE/UMT—0115S) Summary of the engineering 
assessment of inactive uranium mill tailings: Slick Rock sites, 
Slick Rock, Colorado. (Ford, Bacon and Davis Utah, Inc., 
Salt Lake City (USA)). Sep 1981. Contract AC04- 
76GJ01658. 59p. (FBDU—360-075). NTIS, PC A04/MF 
A01. Order Number DE82003550. 

Ford, Bacon & Davis Utah, Inc., has reevaluated the Slick 
Rock sites in order to revise the October 1977 engineering assess- 
ment of the problems resulting from the existence of radioactive 
uranium mill tailings at Slick Rock, Colorado. This engineering as- 
sessment has included the preparation of topographic maps, the per- 
formance of core drillings and volumes of tailings and radiation ex- 
posures of individuals and nearby populations, the investigations of 
site hydrology and meteorology, and the evaluation and costing of 
alternative corrective actions. Radon gas released from the 387,000 
tons of tailings at the Slick Rock sites constitutes the most signifi- 
cant environmental impact, although windblown tailings and exter- 
nal gamma radiation also are factors. The five alternative actions 
presented in this engineering assessment include millsite decontami- 
nation with the addition of 3 m of stabilization cover material, con- 
solidation of the piles, and removal of the tailings to remote dispos- 
al sites and decontamination of the tailings sites. Cost estimates for 
the five options range from about $6,800,000 for stabilization in- 
place, to about $11,000,000 for disposal at a distance of about 6.5 
mi. Three principal alternatives for the reprocessing of the Slick 
Rock tailings were examined: heap leaching; treatment at an exist- 
ing mill; and reprocessing at a new conventional mill constructed 
for tailings reprocessing. The cost of the uranium recovered would 
be over $800/lb of UsOs whether by conventional or heap leach 
plant processes. The spot market price for uranium was $25/lb 
early in 1981. Therefore, reprocessing the tailings for uranium re- 
covery is not economically attractive at present, nor for the fore- 
seeable future. 


3379 (DOE/UMT—0116) Engineering assessment of in- 
active uranium mill tailings: Maybell Site, Maybell, Colorado. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
Sep 1981. Contract AC04-76GJ01658. 189p. (FBDU—360- 
11). NTIS, PC A09/MF A0O1. Order Number DE82003541. 

Ford, Bacon and Davis Utah Inc. has reevaluated the May- 
bell site in order to revise the October 1977 engineering assessment 
of the problems resulting from the existence of radioactive uranium 
mill tailings at Maybell, Colorado. This engineering assessment has 
included the preparation of topographic maps, the performance of 
core drillings and radiometric measurements sufficient to determine 
areas and volumes of tailings and radiation exposures of individuals 
and nearby populations, the investigations of site hydrology and 
meteorology, and the evaluation and costing of alternative correc- 
tive actions. Radon gas released from the 2.6 million dry tons of 
tailings at the Maybell site constitutes the most significant environ- 
mental impact, although windblown tailings and external gamma ra- 
diation also are factors. The two alternative actions presented in 
this engineering assessment range from millsite decontamination 
with the addition of 3 m of stabilization cover material (Option J), 
to disposal of the tailings in a nearby open pit mine and decontami- 
nation of the tailings site (Option II). Cost estimates for the two op- 
tions are about $11,700,000 for stabilization in-place and about 
$22,700,000 for disposal within a distance of 2 mi. Three principal 
alternatives for the reprocessing of the Maybell tailings were exam- 
ined: (a) heap leaching; (b) treatment at an existing mill; and (c) re- 
processing at a new conventional mill constructed for tailings re- 
processing. The cost of the uranium recovered would be about 
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$125 and $165/lb of UsOs by heap leach and conventional plant 
processes, respectively. The spot market price for uranium was 
$25/lb early in 1981. Therefore, reprocessing the tailings for urani- 
um recovery is not economically attractive at present. 


3380 (DOE/UMT—0118) p Saris assessment of ra- 
dioactive sands and residues, Lowman Site, Lowman, Idaho. 
ord, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
1981. Contract AC04-76GJ01658. 142p. (FBDU—3 
. NTIS, PC A0O7/MF AO1. Order Number DE82002008 
Ford, Bacon and Davis Utah Inc. has reevaluated the 
Lowman site in order to revise the December 1977 engineering as- 
sessment of the problems resulting from the existence of radioactive 
sands and residues at Lowman, Idaho. This engineering assessment 
has included the preparation of topographic maps, the performance 
of core drillings and radiometric measurements sufficient to deter- 
mine areas and volumes of radioactive sands and residues and radi- 
ation exposure of individuals and nearby populations, and investiga- 
tions of site hydrology and meteorology, and the evaluation and 
costing of alternative corrective actions. Radon gas released from 
the 191,000 tons of radioactive sands, residues, and contaminated 
soils at the Lowman site constitutes the most significant environ- 
mental impact, although windblown radioactive sands and external 
gamma radiation also are factors. 


(DOE/UMT—0118S) Summary of the engineering 
assessment of radioactive sands and residues, Lowman Site, 
Lowman, Idaho. (Ford, Bacon and Davis Utah, Inc., Salt 
Lake City (USA)). Sep 1981. Contract AC04-76GJ01658. 
48p. (FBDU—360-17S). NTIS, PC A03/MF AOl. Order 
Number DE82002010. 

Ford, Bacon and Davis Utah Inc. has reevaluated the 
Lowman site in order to revise the December 1977 engineering as- 
sessment of the problems resulting from the existence of radioactive 
sands and residues at Lowman, Idaho. This engineering assessment 
has included the preparation of topographic maps, the performance 
of core drillings and radiometric measurements sufficient to deter- 
mine areas and volumes of radioactive sands and residues and radi- 
ation exposures of individuals and nearby populations, the investiga- 
tions of site hydrology and meteorology, and the evaluation and 
costing of alternative corrective actions. Radon gas released from 
the 191,000 tons of radioactive sands, residues, and contaminated 
soils at the Lowman site constitutes the most significant environ- 
mental impact, although windblown radioactive sands and external 
gamma radiation also are factors. 


(DOE/UMT—0122S) Summary of the 


(Ford, Bacon and Davis Utah, Inc., 
ity (USA)). Nov 1981. Contract AC04- 
76GIO16S8. 49p. (FBDU—360-21S). NTIS, PC A03/MF 
A01. Order Number DE82004038. 

Ford, Bacon and Davis Utah Inc. has evaluated the Belfield 
site in order to assess the problems resulting from the existence of 
radioactive ash at Belfield, South Dakota. This engineering assess- 
ment has included drilling of boreholes and radiometric meas- 
urements sufficient to determine areas and volumes of ash and radi- 
ation exposures of individuals and nearby populations, the investiga- 
tions of site hydrology and meteorology, and the evaluation and 
costing of alternative corrective actions. Radon gas released from 
the 55,600 tons of ash and contaminated material at the Belfield site 
constitutes a significant environmental impact, although external 
gamma radiation also is a factor. The four alternative actions pre- 
sented in this engineering assessment range from millsite and off-site 
decontamination with the addition of 3 m of stabilization cover ma- 
terial, to removal of the ash and contaminated materials to remote 
disposal sites, and decontamination of the Belfield site. Cost esti- 
mates for the four options range from about $1,500,000 for stabiliza- 
tion in-place, to about $2,500,000 for disposal at a distance of about 
17 mi from the Belfield site. Reprocessing the ash for uranium re- 
covery is not feasible because of the extremely small amount of ma- 
terial available at the site and because of its low UsOs content. 
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3383 (DOE/UMT—01165) Sareea assessment of 
yl —_— Lg tailings: Maybell Site, Maybell, Colora- 

rd, Bacon and Davis Utah, Inc., Salt Lake 
iy (USA). 


e198 Contract AC04-76GJ01658. 56p. 
—— PC A04/MF AOl. Order 
Number DES2003540 


Ford, Bacon and ‘Davis Utah Inc. has reevaluated the May- 
bell site in order to revise the October 1977 engineering assessment 
of the problems resulting from the existence of radioactive uranium 
mill tailings at Maybell, Colorado. This engineering assessment has 
included the preparation of topographic maps, the performance of 
core drillings and radiometric measurements sufficient to determine 
areas and volumes of tailings and radiation exposures of individuals 
and nearby populations, the investigations of site hydrology and 
meteorology, and the evaluation and costing of alternative correc- 
tive actions. Radon gas released from the 2.6 million dry tons of 
tailings at the Maybell site constitutes the most significant environ- 
mental impact, although windblown tailings and external gamma ra- 
diation also are factors. The two alternative actions presented in 
this engineering assessment range from millsite decontamination 
with the addition of 3 m of stabilization cover material (Option I), 
to disposal of the tailings in a nearby open pit mine and decontami- 
nation of the tailings site (Option II). Cost estimates for the two op- 
tions are about $11,700,000 for stabilization in-place and about 
$22,700,000 for disposal within a distance of 2 mi. Three principal 
alternatives for the reprocessing of the Maybell tailings were exam- 
ined: (a) heap leaching; (b) treatment at an existing mill; and (c) re- 
processing at a new conventional mill constructed for tailings re- 

processing. The cost of the uranium recovered would be about 
$125 and $165/lb of UsOs by heap leach and conventional plant 

processes, respectively. The spot market price for uranium was 
$25/\b early in 1981. Therefore, reprocessing the tailings for urani- 
um recovery is not economically attractive at present. 


3384 (DP—1539) Separation of Am-Cm from NaNO; 
waste solutions by in-canyon-tank precipitation as oxalates. 
Gray, L.W.; Burney, G.A.; Wilson, T.W.; McKibben, J.M. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 1981. Contract AC09-87SR00001. 
24p. NTIS, PC A02/MF AOl1. Order Number DE82001327. 

A process for the purification of Am-Cm residues was devel- 
oped specifically for application in Savannah River Plant (SRP) 
canyon tanks. These Am-Cm residues were collected from several 
campaigns to produce plutonium containing high isotopic concen- 
trations of Pu. An initial purification from Al** had already been 
accomplished by a solvent extraction process. The product of this 
process was contaminated with NaNOs as a result of entrainment of 
the solvent extraction NaNOs scrub solution. To produce an ac- 
ceptable feed solution for a later pressurized cation exchange chro- 
matography separation and purification step, the bulk of the NaNOs 
must be removed. This purification process includes formic acid 
denitration, adjustment of contaminating cations by evaporation and 
water dilution, and oxalate precipitation of the actinides and lanth- 
anides. 


3385 (DP-MS—81-103) Savannah River Plant low-level 
incinerator program. Becker, G.W. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1981. Contract AC09-76SR00001. 20p. (CONF-811130—8). 
NTIS, PC A02/MF A01. Order Number DE82003144. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

, Approximately 300,000 ft* of combustible solid low-level 
waste is generated each year at SRP and buried in trenches at the 
onsite burial ground. Also, 150,000 gallons of separations area 
waste process solvent is currently stored in temporary tankage at 
the burial ground, and an additional 5000 gallons is stored each 
year. A Beta Gamma Incinerator (BGI) has been scoped to inciner- 
ate both solid and solvent waste (FY-83 funding is proposed). A 
two-phase demonstration program is underway at the Savannah 
River Laboratory (SRL) to support the successful design and oper- 
ation of the proposed BGI. The first phase is experimentation with 
a nonradioactive (cold) prototype system, including an incinerator 
and off-gas treatment equipment. This unit, called the Solid/Solvent 
Waste Incinerator Facility for Testing (SWIFT), was installed 
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during FY-81. SWIFT-phase one progress to-date is reviewed in 
this paper. The second phase involves radioactive (hot) testing of 
an incinerator system at the SRP burial ground. The backlog of 
spent process solvent will be burned and suspect low-level combus- 
tible waste will be burned. Much of the phase one equipment will 
be reused in the phase two hot test facility. Beta and gamma radio- 
nuclide absorption and migration into the refractory material and 
throughout the off-gas treatment system will be studied. 


(DPST—80-629) Coordinator's manual - SRP well 
data file. Krapp, C.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC SA). Savannah River Lab.). 31 Dec 1980. 
Contract AC09-76SR00001. 50p. NTIS, PC A03/MF AO1. 
Order Number DE82003725. 

This memorandum describes the responsibilities and duties of 
the Well Data File (WDF) Coordinator. This person maintains an 
up-to-date computer file of all wells on the Plant site and provides 
data to both onsite and offsite personnel. Each of the Mark IV File 
Management System operations are described in detail by example. 
The computer file, coding instructions and computer programs are 
described in references. No attempt is made to describe the SRP 
Computer Operating system or the Mark IV File Management 
System. 


3387 (DPST—80-630) Coding instructions - SRP well 
data file. Krapp, C.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 31 Dec 1980. 
Contract AC09-76SR00001. 65p. NTIS, PC A04/MF AOI. 
Order Number DE82003726. 

This memorandum describes the instructions for coding data 
for the SRP Well Data File, originally written by J.E. Suich 
(CSD). Data are gathered from various source organizations and 
coded onto specially designed coding forms and entered to the file 
by computer terminal. The computer file, the Coordinator's Manual 
and the Computer Programs are described in the references. 


3388 (EGG-WM—5484) Application of the iron-en- 
riched basalt waste form for immobilizing commercial tran- 
suranic waste. Owen, D.E. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Aug 1981. Contract ACO07- 761D01570. 35p. 
NTIS, PC A03/MF AO1. Order Number DE82002720. 

The principal sources of commercial transuranic (TRU) 
waste in the United States are identified. The physical and chemical 
nature of the wastes from these sources are discussed. The fabrica- 
tion technique and properties of iron-enriched basalt, a rock-like 
waste form developed for immobilizing defense TRU wastes, are 
discussed. The application of iron-enriched basalt to commercial 
TRU wastes is discussed. Review of commercial TRU wastes from 
mixed-oxide fuel fabrication, light water reactor fuel reprocessing, 
and miscellaneous medical, research, and industrial sources, indi- 
cates that iron-enriched basalt is suitable for most types of commer- 
cial TRU wastes. Noncombustible TRU wastes are dissolved in the 
high temperature, oxidizing iron-enriched basalt melt. Combustible 
TRU wastes are immobilized in iron-enriched basalt by incinerating 
the wastes and adding the TRU-bearing ash to the melt. Casting 
and controlled cooling of the melt produces a devitrified, rock-like 
iron-enriched basalt monolith. Recommendations are given for test- 
ing the applicability of iron-enriched basalt to commercial TRU 
wastes. 


3389 (EUR—6929, pp 203-210) Conceptual bidentate 
flowsheets for partitioning actinides from commercial LWR 

wastes. Tedder, D.W. (Georgia Inst. of Tech., 
Atlanta (USA)); McIsaac, L.D.; Baker, J.D.; Krupa, J.F.; 
La Pointe, R.E.; Meikrantz, D.H.; Schroeder, N.C. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1980. Dep. 
NTIS (US Sales Only). 

From 2. technical meeting on the nuclear transmutation of 
actinides; Ispra, Italy (21 Apr 1980). 

An experimental program has been in progress for approxi- 
mately five years at the Idaho National Engineering Laoratory 
(INEL) to study the feasibility of partitioning actinides from acidic 
nuclear wastes, much of this work focused on the use of the biden- 
tate extractant dihexyl-N, N-diethyl-carbamylmethylene-phosphon- 
ate (DHDECMP or CMP) to partition the high-level liquid waste 
(HLLW) that results from reprocessing light water reactor (LWR) 
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fuel. The CMP extractant mixture consisted of 30 vol% CMP 
added to a diluent like diisopropylbenzene (DIPB). When contacted 
with acidic HLLW, this organic will coextract the trivalent actin- 
ides and the fission product lanthanides, as well as any small 
amounts of tetravalent actinide residuals that remain in Purex raf- 
finates. This bidentate extractant appears to be highly effective for 
this application. It is a neutral organophosphonate which is com- 
patible with tri-n-butyl phosphate in the sense that CMP extracts 
well under high acid conditions (approximately 3 M HNOs) and it 
is stripped witn reductant and complexant solutions under low acid 
(approximately 0.005 M HNOs) conditions. Both extractants may 
also be cleaned up and recycled with sodium carbonate scrubs. 


3390 (EUR—6929, pp 371- a4 Chemical processing 
facilities for oning actinides from nuclear fuel cycle 
waste mixtures. Tedder, D.W. (Georgia Inst. of Tech., At- 
lanta (USA)); Finney, B. = Sr ag J.O. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Dep. NTIS (US Sales Only). 

From 2. technical meeting on the nuclear transmutation of 
actinides; Ispra, Italy (21 Apr 1980). 

This s' study led to the conceptualization of highly integrated 
chemical processing facilities that are dedicated to the treatment of 
fuel cycle wastes to achieve the required levels of actinide element 
partitioning from the fuel cycle wastes. These facilities utilize both 
conventional TBP extraction cycles and the use of several new ex- 
tractants such as a carbamylmethylene phosphonate (bidentate) and 
2-ethylhexyl alcohol. Detailed flowsheet computations were com- 
pleted, in addition, the processing facilities were subjected to a pre- 
liminary evaluation by an architect/engineering firm and risk analy- 
sis. The impacts of actinide partitioning on a conventional fuel 
cycle include increased volumes of low and medium level wastes, 
significantly increased capital investment requirements at both the 
fuel reprocessing and refabrication sites, and increased spent and 
fresh fuel transportation costs when the partitioning is carried out 
in conjunction with actinide transmutation in LWRs. The process- 
ing facilities are described and the cost impacts are discussed rela- 
tive to the reference fuel cycle. 


3391 (FS—79-20-T, PP) Disposal of radioactive 


waste. A survey. Breest, (Bundesministerium des 
Innern, Bonn (Germany, F.R.)). R 1980. (In German). 
NTIS (US Sales Only), PC A23/MF A0O1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

A survey of definitions and regulations is presented. It is 
shown that it would be appropriate to use different waste catego- 
ries according to their origin point, and to distinguish between 
rough waste material and finally conditioned waste products. Nu- 
clear safety and radiation protection considerations show that it is 
possible on the basis of the present knowledge on science and tech- 
nology to dispose of radioactive wastes safely and reliably. Finally 
organizational measures and internationally coordinated programs 
in the field of radioactive waste management are reviewed. 


3392 (FS—79-20-T, pp vp) Handling and disposal of ra- 
dioactive waste in the chemical institutes of the Kernfors- 
chungsanlage Juelich. Knieper, J.; Friedrich, W.; Komnick, 
K.; Printz, H.; Sauermann, P.F. (Kernforschun ge Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Chemie). May 
1980. (In German). NTIS (US Sales Only), PC A23/MF 
AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

From the point of view of radiation protection, unsealed ra- 
dioactive waste is handled in the chemical institutes of the KFA 
mostly in the production and treatment of largely short-lived ra- 
dionuclides for nuclear medicine as well as in the field of fusion re- 
actor technology. The gaseous, liquid, and solid radioactive wastes 
obtained are polluted with other chemical wastes in different ways, 
e.g. with organic solvents, oils, or acids. The resulting problems are 
described as well as the solutions that were found to ensure safe 
disposal of these wastes. In particular, the difficulties in the safe 
handling of tritium-containing wastes are discussed. Finally, simple 





05 NUCLEAR FUELS 
0520 Waste Management 


methods are described for conditioning gaseous and liquid tritium- 
containing wastes, which are easily verified on a laboratory scale. 


Ae ethintng -F p vp) Waste removal in nuclear 

medical departments. auf, H.; Kletter, K.; Dudcezak, R. 

oo Univ. (austria) 1. Medizinische Klinik). May 1980. 
German). NTIS (US Sales Only), PC A23/MF A01. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

In medical applications of radionuclides, almost exclusively 
low-activity and short-lived wastes are produced. This requires 
little expensive waste management if there is an appropriate organi- 
zation and training of the personnel. In scintigraphic examinations 
the prevailing part is carried away from the department for nuclear 
medicine by the patient as incorporated activity (on average more 
than 90%:. In the case of the frequently used Tc-99m, the radioac- 
tive material remaining there, e.g. injection syringes or similar ob- 
jects, may decay in situ in suitable containers. For other diagnostic 
radionuclides, whose activities and volumes are samller, there 
should be a place of decay within the range of the department. Dif- 
ficulties arise in the mangement of the large amounts of low-activi- 
ty waste produced in in vitro diagnostics, at present mostly iodine- 
125. In smaller laboratories, the liquid waste is disposed of by 
means of controlled dilution, whereas for many samples collection 
even of the low-activity liquids may become necessary. The very 
voluminous, but very low-activity waste may, according to the 
space available, be stored for decay or handed over to a condition- 
ing agenca for ultimate storage. The management of H-3 and C-14 
compounds does not result in a real problem of radiation protec- 
tion/ but the solvent used for counting must not be admixed to the 
inactive waste water. For radioiodine therapy, a carefully designed 
decay facility seems to offer the best opportunity for waste dispos- 
al. 


3394 (FS—79-20-T, pp “p) Tritium waste and its par- 
ticular problems. Lorscheider, 
tallurgie G.m.b.H. (NUKEM), Hanau (Germany, F.R.)). 
oa p. -g (In German). NTIS (US Sales Only), PC A23/ 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The peculiarities of tritium or tritium containing waste are 
outlined. Their parameters are pointed out and discussed. On this 
basis the tritium waste relevant to these peculiarities and perspec- 
tives for its treatment are shown. 


3395 (FS—79-20-T, pp vp) Novel monitoring system for 
conventional waste to detect unintentional pe ge of radio- 
active waste. Rodenbaeck, B. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). May 1980. (In German). NTIS 
(US Sales Only), PC A23/MF AO1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

For many years the conventional wastes of the Juelich Nu- 
clear Research Center have been monitored for unintentional addi- 
tions of radioactive material before being transferred to a public 
garbage pit. This monitoring has been performed by a health phys- 
ics aide. Recently an automatic monitoring device was installed. 
The main piece of this testing device is a scintillator probe. The 
sensitivity and directional independence of the probe for different 
nuclides showed its suitability for monitoring conventional waste in 
steel containers. For this purpose an appropriate mechanism was 
designed. The containers intended for waste transport are standing 
in a container pit over which a trolley on rails is passing. On the 
front part of the trolley, two gamma-probes are mounted. If no ac- 
tivity is detected the device ejects a test note in form of a card, 
similar to a parking ticket. During the whole measuring procedure, 
a barrier prevents the container from being moved out. If radioac- 
tive constituents are present, the barrier will continue to block the 
removal. At the same time a signal is given leading to inspection of 
the refused container. 
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3396 (FS—79-20-T, pp vp) State opninn for the col- 
lection of radioactive waste. ee | (Bundesminis- 
RK). Ma ‘May _ (In 


terium des Innern, Bonn (Germany, F. 
German). NTIS (US Sales Only), PC A23 

From 7. IRPA regional conference and 13. fame meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

In the Federal Republic of Germany the establishment of 
state agencies for the collection of radioactive wastes is embodied 
in Section 9a, para. 3 of the Atomic Energy Act. They concentrate 
on collecting radioactive wastes resulting from the application of 
radionuclides in industry, research, and medicine. The Atomic 
Energy Act expressly permits to assign the operation of the agen- 
cies to third parties. For the eleven states of the Federal Republic 
of Germany there exist eight waste collecting agencies. They 
accept the radioactive wastes according to their regulations of use. 
The wastes are partly collected by their collecting services and, if 
necessary, conditioned for ultimate storage. Until the end of 1978 
the wastes were continuously transferred to the experimental ulti- 
mate storage facility Asse. Only wastes producing radioactive gases 
or vapors, like e.g. radium and tritium, were not accepted for stor- 
age in the pit structures for reasons of radiation protection, and 
therefore remained with the collecting agencies. After the license 
for storage in Asse expired, great difficulties have arisen. The var- 
ious state collecting agencies today are offering storage capacities 
only for limited periods of time, generally not more than for two 
years in total. Moreover, the acceptance of waste being confined to 
the territory of the corresponding state, the state collecting agen- 
cies have to be extended with respect to storage capacity as well as 
processing facilities. 


3397 (FS—79-20-T, pp vp) Survey of the present state 
of the art of radioactive waste treatment. Krause, H. (Kern- 
forschun trum Karlsruhe G.m.b.H. (Germany, F.R.)). 
May 1980. (In German). NTIS (US Sales Only), PC A23/ 
MF AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

Low and medium level radioactive effluents are decontami- 
nated by chemical treatment, ion exchange and evaporation. The 
radioactive concentrates are incorporated into cement or bitumen. 
High level fission products are fixed in glasses. Burnable wastes can 
be incinerated, the ashes are fixed in concrete. Non-burnable solid 
wastes can be reduced in volume by baling. For the treatment of 
other wastes special methods are under development. 


pty T Bp vp) Swiss ordinance concerning 


the ps een of radioactive waste. Hunzinger, 
enoessisches Gesundheitsamt, Bern (Switzerland)). 
May 19 er (In German). NTIS (US Sales Only), PC A23/ 

~<a 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The legal obligation of the (Swiss: Federal Government for 
appropriate disposal of solid radioactive wastes from industry, re- 
search, and medical application is discharged in three stages. The 
first stage is concerned with the collection of the wastes in the indi- 
vidual installations and the transport to a central place, where the 
wastes ate conditioned for disposal. An ordinance, which is exten- 
sively discussed, regulates in detail the necessary treatment of the 
wastes for transport to the place of collection. In doing this, special 
attention must be drawn to chemically reactive wastes, chemically 
toxic waste, biologically instable wastes (e.g. animal carcasses:, and 
air-contaminating wastes. For the transport, galvanized iron drums 
are required having a volume of 0.1 m°, cladded with polyethylene 
and provided with cover, rubber sealing and tension-hoop closure. 


3399 (FS—79-20-T, pp vp) Experience with waste con- 
in EIR, Wuerenlingen. Brunner, H.; Kalt, H.; 
Schwammberger, J. (Eidgenoessisches Inst. fuer Reaktor- 
forschung, Wuerenlingen (Switzerland)). May 1980. (In 
German). NTIS (US Sales Only), PC A23/MF AOI. 
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From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The radiological protection division of the EIR is engaged 
since approximately 20 years with the treatment of radioactive 
wastes and is operating since 1970 a self-developed conditioning 
and packaging laboratory, as well as a pilot incineration plant de- 
veloped from a KfK model. By order of the (Swiss) Federal Health 
Office (BAG), the group Radioactive Waste collects the low and 
intermediate level crude wastes from industry, medical application, 
research, and training all over Switzerland which, together with 
those from the EIR and part of the wastes from nuclear power 
plants, are conditioned, packaged and prepared in the EIR for dis- 
posal within the scope of the sea dumping operations supervised by 
NEA/OECD. The operating and radiological protection experi- 
ences with these installations and operations are described. Though 
the staff of the group ‘Radioactive Waste’, beside those of the iso- 
tope production, are the most heavily exposed personnel of the 
EIR, their annual doses could be kept below 50% of the maximum 
permissible annual dose, in most cases even below 3/10 MPD. Non- 
permissible external doses or incorporations never occurred, and in- 
cidents involving personnel, detectable incorporations or nonper- 
missible contaminations of the working rooms, that are entered 
without protective clothing, occurred relatively seldom. Significant 
dose reductions, inspite of growing amounts of waste, are expected 
to result from a new waste conditioning plant with integrated inter- 
mediate store, limiting to a minimum number and duration of the 
transports between the individual operations and favoring remote- 
controlled instead of manual labor. 


3400 (FS—79-20-T, pp vp) Sanitation of conditioned 
radioactive waste after a contamination accident. Aeppli, J. 
(Eidgenoessisches Inst. fuer Reaktorforschung, Wuerenlin- 
gen “Switzerland). Abt. fuer die Sicherheit er Kernanla- 
gen). May 1980. (In German). NTIS (US Sales Only), PC 
A23/MF AOl1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

In June 1978, there occurred in the port of Ijmuiden, Neth- 
erlands, a contamination incident involving drums originating from 
Switzerkand and containing radioactive wastes intended to be 
dumped into the sea. The batch of 207 drums excluded from the 
sea-dumping action had to be sanitized for the next year’s dumping 
in such a manner, that these wastes met the international require- 
ments and could be disposed of by sinking them into the Atlantic. 
As a consequence of extensive sanitation work, requiring part of 
the wastes to be newly conditioned and several drums to be pack- 
aged again, the total weight of the wastes ready for dumping was 
doubled. The total radiation exposure for the personnel that took 
part in the individual phases of sanitation amounted to about 10 
man-rem. The main causes for this contamination incident were un- 
usual chemical composition of the concentrate to be solidified, un- 
sufficient quality control and a position not suitabble for transport. 
The measures taken after this incident intend to avoid similar oc- 
currences in the future. 


3401 (FS—79-20-T, pp vp) Problems of waste disposal 
in the handling of natural radioactive material not subject to 
authorisation. Boeddicker, W.; Kolb, W. (Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany, F.R.)). 
May 1980. (In German). NTIS (US Sales Only), PC A23/ 
MF AOl1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

With the exception of some minerals, the specific activity of 
natural radioactive material is below 370 Bq/g, their handling thus 
not being subject to authorization or the duty of reporting accord- 
ing to section 4 para. 2 of the Radiological Protection Ordinance. 
Moreover, there is required no handling license for prospecting, 
mining and processing of radioactive minerals: they are subject to 
the procedures for the plans of operation of the mining laws of the 
Federal States. License-free handling of natural radioactive material 
may result in the production of radioactive waste, the disposal of 
which must be authorized according to sect. 47 of the Radiological 
Protection Ordinance if the specific activity exceeds the free 
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amounts of column 4 in Table IV of Appendix IV by a factor of 
10-*/g. This inconsistency is discussed by means of the following 
examples? (1: fly ash and slag from coal power plants, (2: flue dust 
from sintering plants, (3: red mud from aluminium production, (4: 
intermediate products in the production of rare metals, (5: plaster 
ee eee te, (6: material for construction like 
plaster, slag bricks and natural stones. 


3402 eae: ip vp) Situation of the Asse test 
site as a national in rol MN site. Albrecht, E. (Gesells- 
chaft fuer Strahlen- und Umweltforschung m.b.H. Muen- 
chen (Germany, F.R.)). May 1980. (In German). NTIS (US 
Sales Only), PC A23 AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The (German: Federal Government purchased in 1965 the 
abandoned salt mine Asse II, near Wolfenbuettel. The Radiological 
and Environmental Research Company (GFS:, in close cooperation 
with the Karlsruhe Nuclear Research Center (KfK: was entrusted 
with the final storage of radioactive waste of all categories for the 
next decades, within the frame of a comprehensive research and de- 
velopment program. One of the main tasks lies with the develop- 
ment of modern: and efficient storage facilities. Covered by the 
permit for storing low- and intermediate-level waste, issued by the 
mining authority, there were stored till the end of 1978 about 124 
000 drums with low-level radioactive wastes in compartments of 
the 750 and 725 m sole, as well as nearly 1 300 drums with interme- 
diate-level wastes in a compartment on the 511 m sole. Since the 
beginning of 1979, storing of radioactive wastes has been interrupt- 
ed because the permits issued had terminated. In April 1979 an ap- 
plication was submitted to the licensing authority for retrievable 
storage of low-level radioactive wastes in still existing compart- 
ments on the 750 m sole. The legal basis for this kind of storage is 
Sect. 3 of the Radiological Protection Ordinance. At the end of 
August 1979, the Federal Institut of Physics and Engineering (PTB: 
also applied for a license according to Sect. 9b (overall zoning pro- 
cedure: of the Atomic Energy Act at the Social Ministry of Lower 
Saxony, permitting the ultimate storage of the wastes mentioned 
above. Since spring 1979, the compartments in a depth of 750 and 
725 m, provided for retrievable storage, are prepared according to 
mining and engineering standards, in order to be able to store low- 
level radioactive waste from the beginning of 1980. It is reported 
on the performance of these activities. 


3403 ange wi Pp vp) Practice of sea dumping of 

radioactive waste. tk ransnuklear G.m.b.H., Hanau 

Seg , F.R.)). Sisy "1980. (In German). NTIS (US Sales 
y), A23/MF AOl1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

On the basis of international agreements, a number of Euro- 
pean countries regularly carry out sea dumping operations in the 
Atlantic. The performance of these dumping operations takes place 
under the supervision of OECD/NEA. On proposal of the Federal 
Ministry of the Interior, the author took part in the British dump- 
ing operation of July 1978 as a representative of the NEA. The 
duty was to supervise the fulfillment of the instructions given in the 
license as to packaging, transport and dumping. In addition, the 
author was a member of a NEA expert commission for revisal of 
the packaging conditions. On the basis of these experiences, the 
author reports on packaging conditions for sea dumping, licensing 
problems, typical composition of wastes prepared for dumping, 
practical performance of a dumping operation (loading of the ship, 
dumping of the waste, radiation protection). 


(FS—79-20-T, pp vp) Some of the bases of the 

IAEA definition and recommendations concerning high-level 

radioactive waste unsuitable for dumping at sea and some of 

the Japanese findings of deep sea survey in the Pacific. 

Nishiwaki, Y. (Japan Atomic Ener, ergy Research Inst., 

Neyagawa, Osaka (Ja apan)). May 19 NTIS (US Sales 
y), PC A23/MF AO1 
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From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The Provisional Definition and Recommendations Concern- 
ing Radionctive Wastes and Other Radioactive Matter referred to 
in Annexes I and II to the London Convention of 1972 on the Pre- 
vention of Marine Pollution by Dumping of Wastes and Other 
Matter have been reviewed and revised by the IAEA during 1975- 
1978. The Revised Definition and Recommendations and of the 
Annex thereto for the purposes of the Convention emphasize that 
the definition and recommendations set forth by the IAEA should 
not be interpreted as precluding the adoption of more restrictive re- 
quirements by any Party to the Convention or appropriate national 
authorities, and that nothing in the document shall be construed as 
encouraging the dumping at sea of radioactive waste or other ra- 
dioactive matter. With these reservations, the Definition of High- 
Level Radioacive Wastes or Other High-Level Radioactive Matter 
Unsuitable for Dumping at Sea is given, distinguishing between 
chemical bond-emitters, By-emitters with half-lives of at least 0.5 
years and of unknown half-lives/ and tritium and By-emitters with 
half-lives of less than 0.5 years. Bases of the IAEA definition and 
recommendations concerning high level radioactive waste unsuit- 
able for dumping at sea and reservations attached to the given con- 
centration limits are discussed. 


3405 (FS—79-20-T, pp vp) Submarine geologic disposal 
of nuclear waste. Anderson, R. (Sandia National Labs., Al- 
buquerque, NM (USA)). May 1980. NTIS (US Sales Only), 
PC A23/MF AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 


Koeln, F.R. Germany (16 Oct 1979). 
Analysis of the ocean regimes has shown that the most ap- 


propriate areas for sub-seabed disposal are abyssal hill regions in 
the centers of sub-ocean tectonic plates which underlie large ocean- 
surface currents known as gyres. The abyssal red clays beneath the 
central gyres of the north Pacific and north Atlantic appear to sat- 
isfy all suitability criteria. The sediments have sorption coefficients 
of the order of 10° ml/gm, less than a 1/4% organic carbon, per- 
meabilities ranging from 10~* to 10-7 cm/sec and porosities of 70- 
90%. Heat is transferred by conduction rather than convention and 
interstitial water velocities approximate the accumulation rate of 
sediments that drive this process. Therefore, pore water may reach 
the sea-floor surface only after a period of 10% years. The ultra- 
fine-grained clays behave in a visco-elastic sense, and a hole, devel- 
oped dynamical by, for example, rapid penetration of a free-fall 
pencil-shaped penetrometer (waste canister), would seal itself imme- 
diately behind the canister. Radioactive waste or spent fuel could 
be encased in a pencil-shaped projectile which when released or 
propelled from a ship would be guided into a predetermined loca- 
tion in the sediments. Waste form and canister would assure short- 
term containment, the sediments long-term radionuclide retention. 


3406 (FS—79-20-T, pp vp) ee radioecology. Bio- 


logical | of the dumping and storage of radioactive 
waste in on sediments. Feldt, W. 
) A fuer Fischerei, Hambur Cr 
many, F.R.). Isotopenlaboratorium). May 1980. din 
German). NTIS (US Sales Only), PC A23/MF AOL. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The activity released from sea-dumped containers is ab- 
sorbed by the organisms of the benthos and may therefore reach 
the surface very much faster than should be expected by vertical 
diffusion or by currents alone. The density of the biomass has a 
maximum near the surface but increases again, according to recent 
assumptions, directly above the seafloor resulting in a bottle neck in 
the distribution between 2000 m and 4000 m of depth. The width of 
this bottle neck might essentially contribute to the vertical trans- 
port. Our knowledge of the conditions in the deep sea is so sparse 
that quantitative statements on the vertical transport from benthos 
to surface must be regarded as speculations. The different methods 
of waste disposal (sea-dumping of low- and intermediate-level 
wastes, and burying of high-level wastes in the sea ground: all in- 
volve radiation exposure of the abyssal organisms. Their sensitivity 
to radiation is unknown, and therefore also the disturbance which 
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may be imposed on the abyssal ecosystem. Thus further internation- 
al research activities on the subject of deep-sea radioecology are 
necessary before these methods of waste disposal may be consid- 
ered as safe. 


3407 (FS—79-20-T, pp vp) Risk analysis applied to the 
ultimate storage of radioactive waste. Krejsa, P. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H.). Ma 
~y (In German). NTIS (US Sales Only), PC A23/MF 
AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The suitability of an ultimate storage facility for radioactive 
waste cannot be shown experimentally, the periods involved being 
too long. Therefore, experimental storage in each case can only 
demonstrate the usability of different concepts and engineering ap- 
pliances. This is why risk analysis is of special importance for the 
ultimate storage system because the safety or the residual risk of a 
special ultimate storage facility has to be shown from it. The quan- 
titative risk analysis starts with the definition: Risk is equal to the 
probability of occurrence multiplied with the potential damage. By 
applying the fault tree analysis, the sequence of events can be sub- 
divided into single events which may lead to the undesirable top 
event release of activity into the biosphere. Many events of this 
kind are developing slowly, even within a period of millions of 
years; thus it is the prinicpal aim to determine the probabilities of 
occurrence and, if possible, their time dependence. After assessing 
the risk it is then possible to make a comparison with a predeter- 
mined acceptable risk which should answer the question whether 
the chosen concept in a sepcified geological environment will not 
become an unsupportable risk without benefit also for future gen- 
erations. 


3408 (FS—79-20-T, pp vp) Disposal of radioactive 
waste from industry, research, and medical facilities in Swit- 
zerland during the last 16 years. Hunzinger, W.; Mueller, E. 
(Eidgenoessisches Gesundheitsamt, Bern (Switzerland)). 
May 1980. (In German). NTIS (US Sales Only), PC A23/ 
MF AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

Under the Swiss Radiological Protection Ordinance, the 
Confederate Department of the Interior is obligated to collect and 
properly dispose of radioactive wastes from industry, research, and 
medicine, with the exception of those produced by the power-gen- 
erating nuclear industry. During the first ten years of executing the 
Swiss Radiological Protection Ordinance dating from 1963, the 
Federal Health Office has collected and stored the solid wastes 
from the above-mentioned installations. For storage, there were 
used temporary places, finally an unused hangar. Since 1974, the 
wastes are conditioned at the Confederate Nuclear Research Center 
and dumped for disposal into the Northern Atlantic within the 
scope of the OECD/NEA program. As far as the amount of activi- 
ty is concerned, these wastes have never been a problem - with the 
exception of radium. Some dozens of mCi of radium from earlier 
radium therapy were disposed of by deep-sea dumping. The defini- 
tions of IAEA in application of the London Convention of 1972 
have brought considerably limitation on the dumping quota for 
radium in comparison to the remainder of radioactive wastes. The 
lecture does not deal with radiological protection problems in col- 
lecting, conditioning and deep-sea dumping, but reports solely on 
the amounts disposed of and the activities within the last 16 years. 


3409 (FS—79-20-T, pp vp) Exemption regulations for 
the disposal of radioactive waste according to international, 
German, and foreign law. Bischof, W. (Goettingen Univ. 
(Germany, F.R.). Inst. fuer Voelkerrecht). May 1980. (In 
German). NTIS (US Sales Only), PC A23/MF AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

This paper gives a survey on the legal provisions in force 
concerning the disposal of radioactive wastes, especially concerning 
the problem which radioactive waste can be disposed of safely with 
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normal (inactive: refuse (exemptions from the legal duty of licens- 
ing or notification: in the Federal Republic of Germany (Part 1:, in 
the GDR, in the Member States of the European Communities, in 
Austria, in Switzerland and in USA (Part 2: as well by international 
iaw (EURATOM, OECD, IAEA: (Part 3:. The last part 4 contains 
some reflections de lege ferenda. 


3410 (IAEA-TECDOC—230) Regulatory aspects of un- 
derground disposal of radioactive waste. (International 
Atomic Energy A ra (Austria)). Apr 1980. a 
(CONF-7809340— S (US Sales Only), PC A07, 


From Technical committee on regulatory aspects of under- 
ground disposal of radioactive waste; London, UK (25 Sep 1978). 
Individual papers were abstracted and indexed separately. 


3411 (INIS-mf—6134) Decision in Principle of the 
Council of State on the organization of nuclear waste 

ment, 28 Apr 1978. Sp. (In Finnish). NTIS (US Sales Only), 
PC A02 AOl. 

This Decision, which came into force on the date of its pub- 
lication, contains general guidelines to be followed for nuclear 
waste management in nuclear facilities until the entry into force of 
special legislation on the organisational and economic aspects of 
such management. It provides in particular that radioactive waste 
‘producers’ will bear financial responsibility for the waste they pro- 
duce and must collect funds for waste management from the time 
their installation operates, while ensuring that the real value of 
these funds is maintained. During the period preceding the entry 
into force of the above-mentioned legislation, the terms of the De- 
cision will be included in all permits for nuclear facilities. 


3412 (INIS-mf—6305, pp 135) Appendix 5? AVF. De- 
tailed project proposals within the programme?- radioactive 


waste - AVF. Boge, R. (Statens Straalskyddsinstitut, Stock- 
holm (Sweden)); Bonnevie-Svendsen, M. (Institutt for Ato- 
oe .; > Kjeller (Norway)); Brodersen, K. (Risoe National 


oskilde (Denmark)); Heinonen, J. (Valtion Teknil- 
linen Tutkimuskeskus, Espoo (Finland)); Jensen, H. (Til- 
synet med Nukleaere Anlaeg, Denmark); Marcus, F. 
(Nordic Co-ordination Committee for Atomic Energy, 
Risoe (Denmark)); Paakkola, O. (Institute of Radiation Pro- 
tection, Helsinki (Finland)); Rydell, N. (PRAV, Sweden). 
1980. (In Danish). Dep. NTIS (US Sales Only). 

In Safety research in the field of energy production. Plan for 

continued Nordic projects. 

tailed proposals for 3 projects in the field of radioactive 
waste are presented. These are: measuring methods which can be 
used during and following the processing and containment in bitu- 
men or concrete; the physical, chemical and mechanical properties 
of the wastes, which can influence further processing and storage; 
and a listing of information for the use of the authorities in estab- 
lishing criteria for waste disposal. 


3413 (LA-UR—81-2732) Removal of radioactivity and 
mineral values from uranium mill . Williams, J.M.; 
Cokal, E.J.; Dreesen, D.R. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 16p. (CONF- 
811049—3). NTIS, PC A02/MF AOl. Order Number 
DE82000560. 

From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

One possible approach to remedial action on uranium mill 
tailings involves the removal of the components that are responsible 
for the environmental concern (notably radon releases) posed by 
these materials. Removing mineral values at the same time can 
defray much of the cost. This paper presents laboratory results on 
sulfuric acid leachings and their effectiveness in accomplishing 
these aims. 9 figures, 4 tables. 


3414 (LA-UR—81-2733) Technico-economic analysis of 
uranium-mill-tailings conditioning alternatives. Thode, E.F.; 
Dreesen, D.R. (Los Alamos National Lab., NM (USA); 
New Mexico State Univ., Las Cruces (USA). Dept. of Man- 
ne. 1981. Contract W-7405-ENG-36. 13p. (CONF- 
811049-—-5). NTIS, PC A02/MF A0Ol. Order Number 
DE82000561. 
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From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

An analysis of practicable conditioning technologies for ura- 
nium mill tailings and their estimated costs has been conducted for 
two conditioning alternatives, thermal stabilization and leaching 
(sulfuric acid). Among the four high priority remedial action sites, 
Canonsburg, Pennsylvania, and Shiprock, New Mexico appear to 
be very good candidates for thermal stabilization. At Shiprock, 
thermal stabilization appears to be less expensive ($16.01/ton) than 
moving the pile more than five miles and covering with 15 feet of 
earth. At Canonsburg costs of other alternatives are not presently 
available. Given the radiological monitoring and protection ex- 
penses attendant upon moving these tailings in a highly populated 
area, it is likely that thermal stabilization, on site, at $41.25/ton 
would be an attractive remedial action approach. Cost data on the 
Salt Lake City, Utah site are presented for comparison purposes. 
Thermal stabilization is not favorable at this site because of high 
fuel and labor costs, as well as other factors. A conceptual design 
for a thermal stabilization operation is described. Sufficient informa- 
tion to assess the leaching alternative is available only for the Du- 
rango, Colorado site. Because of the large amount of vanadium and 
uranium in the pile, the income from the sale of these strategic min- 
erals could pay for as much as 58% of the expense of removing, 
transporting, and covering the pile. 


(LA-UR—81-2734) Thermal stabilization of urani- 
um mill tailings. Dreesen, D.R.; Williams, J.M.; Cokal, E.J. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 16p. (CONF-811049—1). NTIS, PC A02/ 
MF AOl1. Order Number DE82000562. 

From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

The sintering of tailings at high temperatures (1200°C) has 
shown promise as a conditioning approach that greatly reduces the 
222Rn emanation of uranium mill tailings. The structure of thermal- 
ly stabilized tailings has been appreciably altered producing a mate- 
rial that will have minimal management requirements and will be 
applicable to on-site processing and disposal. The mineralogy of un- 
treated tailings is presented to define the structure of the original 
materials. Quartz predominates in most tailings samples; however, 
appreciable quantities of gypsum, clay, illite, or albites are found in 
some tailings. Samples from the Durango and Shiprock sites have 
plagioclase-type aluminosilicates and non-aluminum silicates as 
major components. The iron-rich vanadium tailings from the Salt 
Lake City site contain appreciable quantities of a-hematite and 
chloroapatite. The reduction in radon emanation power and 
changes in mineralogy as a function of sintering temperature (500 
to 1200(NiAsS) are considered possible species for consideraed. 
The calculated activity data of the various carbonate, sulfate and 
hydroxide species in the Lit Na*K*/CO; = SO, = OH™ system 
have been combined f liquidus surfaces, and estimated error limits 
are given for each system. A comng payback period, but as the ini- 
tial cost of the SAHPS is reduced and fuel prices increase, the pay- 
back period of a SAHPS will be shorter and could be competitive 
with other conventional heating/cooling systems. 


3416 (LA-UR—81-2972) Biological intrusion of low- 
level-waste trench covers. Hakonson, T.E.; Gladney, E.S. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 6p. (CONF-811122—11). NTIS, PC A02/ 
MF AO1. Order Number DE82002397. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

The long-term integrity of low-level waste shallow land 
burial sites is dependent on the interaction of physical, chemical, 
and biological factors that modify the waste containment system. 
Past research on low-level waste shallow land burial methods has 
emphasized physical (i.e., water infiltration, soil erosion) and chemi- 
cal (radionuclide leaching) processes that can cause waste site fail- 
ure and subsequent radionuclide transport. The purpose of this 
paper is to demonstrate the need to consider biological processes as 
being potentially important in reducing the integrity of waste burial 
site cover treatments. Plants and animals not only can transport ra- 
dionuclides to the ground surface via root systems and soil excavat- 
ed from the cover profile by animal burrowing activities, but they 
modify physical and chemical processes within the cover profile by 





One approach limiting biological intru- 

to apply a barrier within the profile 

sentelign aie Gents, Graninhaie te te 

tal Engineered Test Facility were initiated 

to develop and evaluate biological barriers that are effective in 
minimizing intrusion into waste trenches. The experiments that are 
described employ four different candidate barrier materials of geo- 
logic origin. Experimental variables that will be evaluated, in addi- 
tion to barrier type, are barrier depth and soil overburden depth. 
The rate of biological intrusion through the various barrier materi- 
als is being evaluated through the use of activatable stable tracers. 


3417 (ORNL—5757, pp 5-32) Nuclear waste manage- 
ment. Nov 1981. NTIS, Pe A10/MF A0Ol1. Order Number 
DE82003522. 

In Chemical Technology Division. Progress report, April 1, 
1979-March 31, 1981. 

and activities are reported on: cement and concrete 

technology (fixation of waste, hydrofracture, thermal conductivity 
of salt and rocks), partitioning and transmutation, alternate waste 
form development, removal and segregation of radioactive nuclides 
and nitrate from liquid waste streams, updating of ORIGEN com- 
puter code, integrated data base, carbon-14 immobilization, disposal 
of krypton by hydrofracture, assistance to Office of Nuclear Waste 
Isolation, transportation technology, and emplacement barriers for 
abandoned sites. (DLC) 


3418 (ORNL/EIS—133-Vol.3) Low-level radioactive 
waste technology: a selected, annotated bibliography. Fore, 
C.S.; Carrier, R.F.; Brewster, R.H.; Hyder, L.K.; Barnes, 
K.A. (Oak Ridge National Lab., TN (USA)). Oct 1981. 
Contract W-7405-ENG-26. 248p. NTIS, PC Al1l/MF AOl. 
Order Number DE82001841. 

This annotated bibliography of 416 references represents the 
third in a series to be published by the Hazardous Materials Infor- 
mation Center containing scientific, technical, economic, and regu- 
latory information relevant to low-level radioactive waste technol- 
ogy. The bibliography focuses on disposal site, environmental trans- 
port, and waste treatment studies as well as general reviews on the 
subject. The publication covers both domestic and foreign literature 
for the period 1951 to 1981. Major chapters selected are Chemical 
and Physical Aspects; Container Design and Performance; Disposal 
Site; Environmental Transport; General Studies and Reviews; Ge- 
ology, Hydrology, and Site Resources; Regulatory and Economic 
Aspects; Social Aspects; Transportation Technology; Waste Pro- 
duction; and Waste Treatment. Entries in each of the chapters are 
further classified as a field study, laboratory study, theoretical 
study, or general overview involving one or more of these research 
areas. 


3419 (ORNL/EIS—154/Vol.2) Nuclear facility decom- 
missioning and site remedial actions: a selected bibliography. 
Owen, P.T.; Fielden, J.M.; Knox, N.P.; Trotter, E.S. (Oak 
_ e National Lab., TN (USA)). Oct 1981. Contract W- 

ENG-26. . NTIS, PC A99/MF AOl. Order 
eahet DE82002492. 

This bibliography of 643 references represents the second in 
a series on nuclear facility decommissioning and site remedial ac- 
tions to be produced by the Radiation Effects Information Center 
(REIC) within the Information Center Complex, Information Divi- 
sion, Oak Ridge National Laboratory. The bibliography contains 
scientific, technical, economic, and regulatory information pertain- 
ing to the US Department of Energy’s Remedial Action Program. 
Major chapters are: Surplus Facilities Management Program; Nu- 
clear Facilities Decommissioning; Formerly Utilized Sites Remedial 
Action Program; and Uranium Mill Tailings Management. The ref- 
erences within each chapter are arranged alphabetically by leading 
author. References having no individual author are arranged by 
corporate affiliation or by title. Indexes are provided for: (1) 
author; (2) corporate affiliation; (3) title; (4) publication description; 
(5) geographic location; and (6) keywords. The bibliography was 
compiled from a specialized data base established and maintained 
by REIC to provide information support for the US Department of 
Energy's Remedial Action Program, under the cosponsorship of its 
four major components: Surplus Facilities Management Program; 
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Formerly Utilized Sites Remedial Action Program; Uranium Mill 
Tailings Remedial Action Program; and the Grand Junction Reme- 
dial Action Program. 


>. | te en Radioactive waste man- 
data base 


a bibliography for the integrated program. 
| c. A. (Oak ae National Lab., TN (USA)). Oct 
1981. Contract W7405. NG-26. 234p. NTIS, PC All/MF 
A01l. Order Number DE82001956. 

This is the second in a series of literature references com- 
piled on waste generation and treatment, characteristics, inven- 
tories, and costs. Documents were collected, abstracted, and in- 
dexed into a searchable information file, which was then sorted, in- 
dexed, and printed for this bibliography. This volume contains over 
200 references to nuclear waste management, the majority of which 
are 1979-1980 publications. Each reference is categorized by waste 
origin (commercial, government, institutional, and foreign) and by 
subject area: (1) high-level waste, (2) low-level waste, (3) transur- 
anic (TRU) waste, (4) airborne waste, (5) Remedial Action Pro- 
gram (formerly utilized sites, surplus facilities, and mill tailings), (6) 
isolation, (7) transportation, (8) spent fuel, (9) fuel cycle centers, 
and (10) general, nonspecific waste. Six indexes are provided to 
assist the user in locating documents of interest. 


3421 (PNL—3000-10) Nuclear waste management. 
Quarterly report, April-June 1981. Chikalla, T.D.; 
Powell, J.A. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1981. Contract AC06-76RL01830. 136p. 
NTIS, PC A07/MF AO1. Order Number DE82001605. 

Reports and summaries are presented for the following: 
high-level waste process development; alternative waste forms; 
TMI zeolite vitrification demonstration program; nuclear waste ma- 
terials characterization center; TRU waste immobilization; TRU 
waste decontamination; krypton implantation; thermal outgassing; 
iodine-129 fixation; NWVP off-gas analysis; monitoring and physi- 
cal characterization of unsaturated zone transport; well-logging in- 
strumentation development; verification instrument development; 
mobility of organic complexes of radionuclides in soils; handbook 
of methods to decrease the generation of low-level waste; waste 
management system studies; waste management safety studies; as- 
sessment of effectiveness of geologic isolation systems; waste/rock 
interactions technology program; high-level waste form prepara- 
tion; development of backfill materials; development of structural 
engineered barriers; disposal charge analysis; and analysis of spent 
fuel policy implementation. 


3422 (PNL—3798) Risk perception, risk evaluation and 
human values: cognitive bases of acceptability of a — 
waste repository. Earle, T.C.; Lindell, M.K.; W.L. 
ttelle Human Affairs Research Center, Seattle, WA 
SA)). Jul 1981. Contract AC06-76RL01830. 100p. 
(BHARC—411/81/007). NTIS, PC A0OS5/MF A0Ol. Order 
Number DE82001044. 

Public acceptance of radioactive waste management alterna- 
tives depends in part on public perception of the associated risks. 
Three aspects of those perceived risks were explored in this study: 
(1) synthetic measures of risk perception based on judgments of 
probability and consequences; (2) acceptability of hypothetical ra- 
dioactive waste policies, and (3) effects of human values on risk 
perception. Both the work on synthetic measures of risk perception 
and on the acceptability of hypothetical policies included investiga- 
tions of three categories of risk: (1) Short-term public risk (affecting 
persons living when the wastes are created), (2) Long-term public 
risk (affecting persons living after the time the wastes were cre- 
ated), and (3) Occupational risk (affecting persons working with the 
radioactive wastes). The human values work related to public risk 
perception in general, across categories of persons affected. Re- 
spondents were selected according to a purposive sampling strat- 
egy. 


3423 (PNL—3838) Reference commercial high-level 
waste glass and canister definition. Slate, S.C.; Ross, W.A.; 
Partain, W.L. (Pacific Northwest Lab., Richland, WA 
(USA)). 1981. Contract AC06-76RL01830. 103p. NTIS, 
PC E05 A011. Order Number DE82001503. 
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Includes 1 sheet of 48x reduction microfiche. 

This report presents technical data and performance charac- 
teristics of a high-level waste glass and canister intended for use in 
the design of a complete waste encapsulation package suitable for 
disposal in a geologic repository. The borosilicate glass contained 
in the stainless steel canister represents the probable type of high- 
level waste product that will be produced in a commercial nuclear- 
fuel reprocessing plant. Development history is summarized for 
high-level liquid waste compositions, waste giass composition and 
characteristics, and canister design. The decay histories of the fis- 
sion products and actinides (plus daughters) calculated by the 
ORIGEN-II code are presented. 


3424 (PNL—3915) Investigation of susceptibility of ti- 
tanium-grade 2 and titanium-grade 12 to environmental crack- 
ing in a simulated basalt tory environment. Pitman, 
S.G. (Pacific Northwest Lab., Richland, WA (USA)). Oct 
1981. Contract AC06-76RL01830. 53p. NTIS, PC A04/MF 
A01. Order Number DE82003233. 

Slow strain rate tests and fatigue crack growth rate tests 
were used to evaluate the relative susceptibility of titanium (Ti)- 
grade 2 and -grade 12 to cracking in a simulated repository envi- 
ronment. Slow strain rate tests were performed in air and simulated 
Hanford basaltic groundwater at 250°C. Fatigue crack growth rate 
tests were done in Hanford groundwater, fluoride-ion-enhanced 
Hanford groundwater, and high-purity water at 90°C. The follow- 
ing conclusions can be drawn: Ti-grade 2 and Ti-grade 12 exhibited 
strain-rate-dependent degradation of ductility in slow strain rate 
tests at 250°C. In-air tests confirmed that the loss of ductility is not 
limited to the simulated repository environment and may be caused 
by an internal strengthening or embrittlement mechanism such as 
dynamic strain aging. The ductility degradation in Ti-grade 12 was 
found to be highly orientation dependent. (Only one orientation of 
grade 2 was tested). No fractographic evidence of an environmental 
cracking mechanism was found in the slow strain rate tests; all 
specimens failed by micro-void coalescence. The fatigue crack 
growth rate of Ti-grade 2 and -grade 12 was not affected relative 
to air or high-purity water by any of the environments used, and no 
frequency dependence was observed. This may indicate that no en- 
vironmental cracking mechanism relative to a Hanford basalt re- 
pository is operating significantly under the conditions (high 
oxygen fugacity and a temperature of 90°C). 


3425 (PNL—3943) Sectioning of contaminated compo- 
nents for decontamination by vibratory finishing and electro- 

polishing. Fetrow, L.K.; Allen, R. P. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1981. Contract AC06- 
76RL01830. 43p. NTIS, PC A03/MF AO1. Order Number 
DE82001868. 

This report summarizes work conducted to develop, adapt, 
and evaluate a variety of techniques for sectioning glove boxes, 
chemical processing equipment, pipes, ducts, and other contaminat- 
ed components in preparation for decontamination by vibratory fin- 
ishing and electropolishing. These sectioning studies were conduct- 
ed with a special 10-ft x 20-ft x 10-ft stainless-steel, walk-in glove 
box equipped for either hands-on operation via gloves and person- 
nel entry, or remote operation using master slave manipulators and 
a bridge crane. Several sectioning techniques have been evaluated 
with respect to effectiveness, versatility, secondary waste genera- 
tion, and capability for remote operation. The methods include wet 
and dry plasma arc torch cutting, mechanical sawing and nibbling, 
abrasive cutting, and hydraulic shearing and punching. The results 
of these comparison studies show that the plasma arc torch is a 
very rapid and effective metal cutting tool for size reduction appli- 
cations. However, its use to prepare material for decontamination 
should be minimized because of problems with smoke generation, 
torch manipulation, waste generation, and entrainment of contami- 
nation. Mechanical saws eliminate all but the waste generation 
problem, but are very slow and labor intensive. Mechanical nibblers 
are fast and produce a waste form that can be decontaminated, but 
are limited with respect to the geometry and thickness of material 
that can be sectioned. High-speed abrasive saws provide high cut- 
ting rates, but produce nontreatable waste from the cut as well as 
from blade wear.” Hydraulic shearing rapidly produces sectioned 
material in the small sizes required for decontamination by vibra- 
tory finishing. The kerf material also can be decontaminated. How- 
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ever, the glove box first must be sectioned into relatively narrow 
strips by one of the other techniques. 


3426 (PNL—4007) Materials Characterization Center 
meeting on impact testing of waste forms. report, 
Merz, M.D.; Atteridge, D.; Dudder, G. Northwest 
Lab., Richland, WA (USA)). Oct 1981. Contract AC06- 
76RL01830. 56p. NTIS, PC A04/MF A0O1. Order Number 
DE82003912. 

A meeting was held on March 25-26, 1981 to discuss impact 
test methods for waste form materials to be used in nuclear waste 
repositories. The purpose of the meeting was to obtain guidance for 
the Materials Characterization Center (MCC) in preparing the 
MCC-10 Impact Test Method to be approved by the Materials 
Review Board. The meeting focused on two essential aspects of the 
test method, namely the mechanical process, or impact, used to 
effect rapid fracture of a waste form and the analysis technique(s) 
used to characterize particulates generated by the impact. 


3427 (PNL—4052) Feasibility of vitrifying EPICOR II 
organic resins. Buelt, J.L. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Nov 1981. Contract AC06- 
76RL01830. 24p. NTIS, PC A02/MF A0O1. Order Number 
DE82003954. 

Two laboratory-scale runs have recently been completed to 
test the feasibility of a single-step incineration/vitrification process 
for Three Mile Island EPICOR II resins. The process utilizes vitri- 
fication equipment, specifically a 15-cm-dia in-can melter, and a 
specially designed feed technique. Two process tests, each conduct- 
ed with 1.2 kg of EPICOR II resins loaded with nonradioactive 
cesium and strontium, showed excellent operational characteristics. 
Less than 0.8 wt% of the resins were entrained with the gaseous 
effluents in the second test. Cesium and strontium losses were con- 
trolled to 0.71 wt% and less. In addition, all the carbonaceous 
resins were converted completely to CO: with no detectable CO. 
Future activities are being directed to longer-term tests in labora- 
tory-scale equipment to determine attainable volume reduction, 
process rates, and material conformance to processing conditions. 


3428 (SAND—80-1593C) Current status of the hydro- 
geology at the WIPP. Barr, G.E.; Gonzalez, D.D. (Sandia 
National Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. . (CONF-810764—1). NTIS, PC 
A02/MF AO01. Order Number DE82000086. 

From ONWI/LBL workshop on thermomechanical-hydro- 
chemical modeling for a hardrock waste repository; Berkeley, CA, 
USA (29 Jul 1981). 

The current efforts to define the hydraulic system at the pro- 
posed WIPP site are described. These efforts are directed toward 
further refinement of the field data and conducting specific tests to 
determine the isotropy of the media and the appropriateness of 
their representation as porous or as fractured systems. 


3429 (SAND—80-2384) Program criteria Pe subseabed 

disposal of radioactive waste: research strategies and review 
processes. (Sandia National Labs., — uer — ns 

(USA). Sep 1981. Contract AC04-76DP0078 

PC A02/MF A0O1. Order Number DE82001962. 

The Subseabed Disposal Program follows the policies and 
criteria of the National Waste Terminal Storage program for the 
development of land-based repositories, except where the technical 
differences between land and ocean geologic disposal make differ- 
ent approaches or criteria necessary. This is the first of a series of 
documents describing the procedures and criteria for the Subseabed 


Disposal Program. 


3430 (SAND—81-0012) Biological and related chemical 
subseabed 


research concerning disposal of high-level nuclear 
waste: report of a workshop at Jackson Hole, Wyoming, Jan- 
uary 12-16, 1981. Mullin, M.M.; Gomez, L.S. (eds.). (Sandia 
National Labs., Albuquerque, NM (USA); Scripps Institu- 
tion of Oceano ~~ La Jolla, CA (USA)). Oct 1981. 
Contract AC04-76DP00789. 38p. NTIS, PC A03/MF AOl. 
Order Number DE82003908. 
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Following the introduction, this report contains: recommen- 
dations (research on radionuclide movement processes, research on 
radionuclide transport processes, administration and policy); ab- 
stracts of plenary talks (Large-Scale Distributions of Deep-Sea 
Benthic Organisms, Transfer Processes Between Water Column and 
Benthos, Particle Reworking and Biogeochemistry of Sediments, 
radioecological Aspects of Deep-Sea Waste Disposal of Radionu- 
clides); summaries of subgroup discussions (geochemistry and mi- 
crobiology, benthic biology, pelagic biology, radioecology); and ap- 
pendices (model of physical-biological transfers, participants and in- 
stitutional affiliations). (ATT) 


3431 (SAND—81-0433) Salt Block II: brine migration 
modeling. Hadley, G.R. (Sandia National Labs., Albuquer- 
ue, NM (USA)). Oct 1981. Contract AC04-76DP00789. 
8p. NTIS, PC A03/MF A0O1. Order Number DE82003684. 
A Darcy flow model of brine migration previously applied 
to a small-scale water loss experiment is used to model water loss 
from a large-scale experiment designated Salt Block II. Agreement 
with the data is found to be reasonably good provided some simpli- 
fying assumptions concerning the stress state of the salt are al- 
lowed. In general, agreement is better than that obtained using the 
inclusion migration model. However, post-test analysis of the salt 
block showed that inclusions did in fact move during the experi- 
ment so that the actual response is probably a combination of the 
two different effects. 


3432 (SAND—81-0767) Second benchmark problem for 
WIPP structural computation with the JAC computer pro- 
gram. Biffle, J.H. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1981. Contract AC04-76DP00789. 50p. NTIS, 
PC A03/MF AO1. Order Number DE82003683. 

This report describes calculations using the JAC computer 
program for the second benchmark problem for WIPP (Waste Iso- 
lation Pilot Plant) structural computations. The problem considers 
27 distinct geological layers, including 10 clay layers - 4 of which 
are to be modeled with sliding interface conditions. Heated and un- 
heated drifts at a depth of 650 m are considered. The results are 
described in accordance with the instructions in the description of 
the benchmark problem. A discussion is included of the applicabil- 
ity of using JAC for this type of problem. 36 figures. 


3433 (SAND—81-1253) Preliminary transport analyses 
for design of the tuff radionuclide-migration field experiment. 
on K.L.; oo Paes D.R. (Sandia National Labs., Al- 

uerque, (USA)). Sep 1981. Contract AC04- 
"6 POG789. sep. NTIS, PC A04/MF AOl1. Order Number 
DE82001725. 

Los Alamos, Sandia and Argonne National Laboratories will 
cooperatively conduct several small-scale field experiments to 
evaluate the potential for radionuclide transport resulting from fluid 
flow through joints in fractured porous rock. Preliminary radionu- 
clide transport analyses have been conducted in order to obtain 
guidance for selecting optimum operating conditions for such field 
experiments, selecting experimental sites, and designing experimen- 
tal equipment commensurate with those operating conditions. The 
transport analyses were based on available experimental data and 
were conducted to examine the genera behavior of a hypothetical 
experiment involving an idealized joint, which could represent a 
natural or man-made fracture, a fault, or a parting plane. In the ide- 
alized joint, modeled as two semi-infinite, parallel plates confining 
an aqueous solution in one-dimensional, laminar flow, transport of 
dissolved radionuclides was considered to be dominated by convec- 
tion in the fluid. 


3434 (SAND—81-1779C) UMTRAP technology devel- 
opment program: a progress report. O’Brien, P.D. (Sandia 
National Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 6p. (CONF-811049—2). NTIS, PC A02/ 
MF AO1. Order Number DE82000088. 

From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

Serving as interim technical assistance contractor to the 
DOE's Uranium Mill Tailings Remedial Action Project Office, 
Sandia National Laboratories assists the Project Office in directing 
and monitoring technology development programs directed toward 
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assuring compliance with EPA standards for tailings disposal. This 
paper summarizes progress to date in the areas of cover technol- 
ogy, liner technology and conditioning technology. The presently 
proposed EPA standards for tailings disposal include very stringent 
specifications for long-term stability, radon exhalation and ground- 
water contamination. These standards are now under review, and 
some relaxation appears likely. The author offers purely — 
speculations as to the content of the revised standards and their 
effect on the technology development program. 


3435 (SAND—81-2185C) Experimental and theoretical 
analyses of small-scale radionuclide migration field experi- 
ments. Erickson, K.L.; Fortney, D.R. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 8p. (CONF-811122—12). NTIS, PC A02/MF 
A01. Order Number DE82002442. 

From Annual meeting of the Materials Research Society; 
nan MA, USA (16 Nov 1981). 

Analyses have been completed which provide guidance for 
conducting radionuclide migration field experiments. Characteriza- 
tion of nonwelded tuffs and laboratory experiments defining domi- 
nant chemical phenomena were used to develop a model for de- 
scribing migration in fractured porous rock. Criteria for obtaining 
optimum experimental conditions were developed in terms of the 
key variables dominating migration in a given rock type, namely 
the fracture aperture, distribution coefficient, and average fluid ve- 
locity. For simple dissolved species, which are reversibly sorbed, 
variations in fracture aperture, and fluid velocity affect experiment 
results much more than variations in distribution coefficient. There- 
fore, the experiment should be designed to optimize hydrogeologic 
conditions rather than sorption properties. 


(UCRL—85462) Models and criteria for LLW dis- 
moo performance. Smith, C.F.; Cohen, J.J. (Lawrence 
Livermore National Lab., CA (USA)). Dec 1980. Contract 
W-7405-ENG-48. 8p. NTIS, PC A02/MF AOl. Order 
Number DE82001685. 

A primary objective of the Low Level Waste (LLW) Man- 
agement Program is to assure that public health is protected. Pre- 
dictive modeling, to some extent, will play a role in meeting this 
objective. This paper considers the requirements and limitations of 
predictive modeling in providing useful inputs to waste mangement 
decision making. In addition, criteria development needs and the re- 
lation between criteria and models are discussed. 


3437 (UCRL—85582) Chemical modeling of irreversible 
reactions in nuclear waste-water-rock systems. Wolery, T.J. 


(Lawrence Livermore National Lab., CA (USA)). Feb 
1981. Contract W-7405-ENG-48. 2lp. (CONF-810271—1). 
NTIS, PC A02/MF AO1. Order Number DE82003170. 

From Waste/rock interaction technical workshop; Seattle, 
WA, USA (Feb 1981). 

Chemical models of aqueous geochemical systems are usual- 
ly built on the concept of thermodynamic equilibrium. Though 
many elementary reactions in a geochemical system may be close to 
equilibrium, others may not be. Chemical models of aqueous fluids 
should take into account that many aqueous redox reactions are 
among the latter. The behavior of redox reactions may critically 
affect migration of certain radionuclides, especially the actinides. In 
addition, the progress of reaction in geochemical systems requires 
thermodynamic driving forces associated with elementary reactions 
not at equilibrium, which are termed irreversible reactions. Both 
static chemical models of fluids and dynamic models of reacting 
systems have been applied to a wide spectrum of problems in 
water-rock interactions. Potential applications in nuclear waste dis- 
posal range from problems in geochemical aspects of site evaluation 
to those of waste-water-rock interactions. However, much further 
work in the laboratory and the field will be required to develop 
and verify such applications of chemical modeling. 


3438 (UCRL—86037) Tritium storage in molecular 
sieves. Lakner, J.F.; Morris, G.A.; Cooper, S. (Lawrence 
Livermore National Lab., CA (USA)). 1 1981. Contract 
W-7405-ENG-48. 4p. (CONF-811040—77). NTIS, PC A02/ 
MF AO1. Order Number DE82003166. 
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From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Experiments with Hg and ®Kr have shown that it is possible 
to encapsulate gases in the structure of certain molecular sieves. 
This method, if applicable to tritium, offers possible advantages in 
storage of tritium over some present methods, both for disposal and 
for temporary storage of tritium. Advantages of safety, isotope sep- 
aration, and removal of helium-3 may be possible. Initial experi- 
ments were performed with He to screen potential candidates for 
use with tritium. 


Gas wy. liquids. Lackey, W.J.; Lowrie, 
RS. S.; Sease, J.D. ent of Energy). US Patent 
4,276, 063. 30 Jun 1981. Filed date 21 Jan 1977. vp. 
PAT-APPL-761037. 
Fully chlorinated and/or fluorinated hydrocarbons are used 
as gas scrubbing liquids for preventing noxious gas emissions to the 
atmosphere. 


3440 (AAEC-LIB/Trans—683) Vitrification of radioac- 
tive waste. Amaury, P. (Australian Atomic Energy Commis- 
sion Research Establishment, Lucas Heights). Jan 1979. 
Translated from Enerpresse No. 2234, Jan 1979. 14p. NTIS 
(US Sales Only), PC A02/MF AO1. 

A continuous industrial process to solidify high activity 
wastes from reprocessing plants is described. It is the AVM process 
as is used at the plant constructed at Marcoule. The use of = as 
a barrier is discussed. Areas covered include lixiviation speeds, radi 
ation and thermal stabilities and glass cracking. 


3441 Management of uranium refining wastes. Frost, 
S.E.; Roake, A.F. (Eldorado Nuclear Ltd., Ottawa, Ontario 
(Canada)). pp 35-58 of Management of radioactive wastes in 
Canada. Proceedings of a symposium. Toronto, Ontario; 
CNA (1979). 

From Canadian Nuclear Association symposium on the man- 
agement of radioactive wastes in Canada; Toronto, Canada (10 Apr 
1979). 

‘ Eldorado Nuclear Limited operates Canada’s only uranium 
refinery at Port Hope, Ontario, and is conducting design and envi- 
ronmental studies towards the establishment of two additional refin- 
eries in Ontario and Saskatchewan. The Port Hope refinery re- 
ceives uranium mine concentrates (yellowcake), refines the uranium 
by a solvent extraction process and converts it to ceramic grade 
uranium dioxide for CANDU reactor fuel and uranium hexafluor- 
ide for use in the light water reactor fuel cycle. Production is ap- 
proximately 6000 tonnes U per year, of which about 20% is used in 
the CANDU system. The principal wastes are raffinate from the 
solvent extraction process, a mixture of fluoride compounds from 
the UF process and ammonium nitrate from the UO: process, all in 
aqueous solution. After recovery of some processing chemicals and 
uranium, the practice has been to precipitate the remaining material 
with lime and filter off a wet cake for shallow land burial. About a 
tonne of waste has been produced per tonne of uranium processed. 
New programs under development to eliminate or reduce waste 
quantities include additional chemical recovery and recycle, the re- 
cycle of raffinate to uranium mills, the production of dry neutral 
waste for storage. Final disposal options under examination include 
intermediate depth burial and associated waste immobilization tech- 
niques. Other waste types generated at the refinery are contaminat- 
ed garbage and metallic scrap. An incinerator is being commis- 
sioned to handle combustible waste and several methods of han- 
dling scrap metal are being investigated. 


3442 Disposal of nuclear fuel wastes. Hatcher, S.R. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). pp 109-126 of Man- 
agement of radioactive wastes in Canada. Proceedings of a 
symposium. Toronto, Ontario; CNA (1979). 

From Canadian Nuclear Association symposium on the man- 
agement of radioactive wastes in Canada; Toronto, Canada (10 Apr 
1979). 

, Although used fuel from the CANDU reactor can be safely 
stored in pools at the reactor site for many years, AECL, with the 
help of many government departments, industry, universities and 
Ontario Hydro, is conducting an intensive research program to 
demonstrate disposal deep underground. The program, which is 
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concentrating on disposal in stable, hard rock formations (plutons) 
of the Canadian Shield, consists of three phases. In the first (con- 
cept verification) phase, research will be done on several different 
types of rock to assess whether the concept of disposal in hard rock 
plutons will meet the basic objective of isolating the radioactive 
wastes. The second phase is the selection of a site for a demonstra- 
tion facility. Technically suitable sites from among the 1500 plutons 
in Ontario would be defined using the results of the research pro- 
gram. However, the final choice will be made by governments in 
consultation with local elected representatives. Tests not involving 
radioactive material would be done to assure soundness of design. 
Immobilized wastes would then be placed in the facility and exten- 
sive monitoring done for several years to confirm the safety of the 
disposal method. When this is complete, probably by the late 
1900's, a decision to construct a full-scale commercial facility could 
be taken. 


3443 (DOE/NE—0019) Monitored retrievable storage 
concept: a review of its status and analysis of its impact on 
the waste management system. (USDOE Assistant Secretary 
for Nuclear Energy, Washington, DC. Office of Nuclear 
Waste Management and Fuel Cycle Pro ). [nd]. 147p. 
NTIS, PC A07/MF A0O1. Order Number DE82003544. 

The concept of monitored retrievable storage (MRS) for 
commercial spent fuel elements and high-level waste is based on 
using a high-integrity canister and a structure of some type to pro- 
tect the canister from natural or man-caused events. Cooling is by 
means of a passive method. Seven concepts are described (dry well, 
casks, tunnel). The feasibility of demonstation MRS facilities is 
studied in this report. Two prospective sites are considered at Han- 
ford and Nevada Test Site, and capital cost estimates were made. 
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REFER ALSO TO CITATION(S) 3326, 3358, 3360, 3361, 3379, 3380, 3383, 
3406, 3416, 3428, 3433, 3434, 3436, = 3458, 4358, 4359, 4812, 5398, 5435, 
5440, 5443, 5445, 5446, 5448, 5450, 


(NLCO—009EV-Sp) Environmental monitoring 
me for DOE, Weldon , o— Missouri Site. Ficker, 
C.F. (Office of the Publication Board, W: n, DC 
(USA)). Aug 1981. Contract AC05-760RO1156. 39p. NTIS, 
PC A03/MF AO1. Order Number DE82003282. 

The Department of Energy's Weldon Spring Site (DOE- 
WSS) is located in St. Charles Co., Missouri, and is comprised of 
two properties. One property is a part of the former Feed Materials 
Center operated by Mallinckrodt Chemical Works from 1956 to 
1966. There are four raffinite pits on the property which contain 
radioactive residues from the processing of uranium ore concen- 
trates, thorium compounds, and recycled scrap. The second proper- 
ty is an abandoned quarry approximately four miles southwest of 
the raffinite pit area, and is some eight acres in size. The quarry is 
contaminated as the result of its use as a disposal site first by the 
Atomic Energy Commission (AEC), and later by the Army during 
some decontamination work at the Weldon Spring Plant. It is the 
purpose of this report to present a program for monitoring at the 
DOE-WSS. Monitoring of the sites is necessary to maintain ade- 
quate environmental and health physics surveillance programs to 
assure the safety of the general public. This program (a) shows cur- 
rently employed systems of monitoring along with recommenda- 
tions to bring those systems in line with an overall plan, and (b) 
discusses programs for future environmental and health physics 
monitoring at WSS. 


3445 (PNL—3971) Actinide leaching from waste glass: 
air-equilibrated versus deaerated conditions. Peters, R.D.; 
Diamond, H. (Pacific Northwest Lab., Richland, WA 
(USA); Argonne National Lab., IL (USA)). Oct 1981. Con- 
tract AC06-76RL01830. 42p. NTIS, PC A03/MF AOl1. 
Order Number DE82003098. 

Leach tests were conducted in aerated and deaerated solu- 
tions using glass containing ***Pu, 7*7Np and *°*U, at temperatures 
of 25 and 75°C and in deionized water, 0.03M NaHCO; and WIPP 
B salt brine for periods up to 341 days. Neptunium leaching was 
decreased by factors of 10 to 100 (depending on leach time) in the 
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deaerated solutions at 75°C. Plutonium leaching decreased by fac- 
tors of 3 to 5 due to deaeration, but only in the deionized water 
leachate at 25°C. Uranium leaching in salt brine and deionized 
water at 25°C was decreased by factors of 2 to 5 in deaerated solu- 
tions. Time and temperature dependencies were also observed for 
the leaching of the actinides during the course of this work. After 
the first leach interval (2 days), the time dependent release curve 
for Pu was essentially flat or decreasing under all conditions, and 
maximum Pu solution concentration (at 25°C), as implied by release 
in aerated leachate, agrees with independent solubility data. The 
low **Pu releases observed in leach solutions are consistent with 
accumulation of **°Pu on the leached glass surface. The amounts of 
uranium and neptunium leached increased with time under most 
conditions. For Pu leaching, temperature has a small effect in 
deaerated leachates and negative effect in aerated leachates. Nep- 
tunium leaching generally increase with temperature under aerated 
conditions, but not in proportion to increases of matrix element 
leaching. In deaerated leachates, Np leaching decreases with tem- 
perature. Uranium leaching increases with temperature under aer- 
ated and deaerated conditions but not in proportion to matrix ele- 
ment increases. 4 figures, 6 tables. 


3446 (UCRL—86194) Site characterization for field ra- 

dionuclide migration studies in Climax granite. Isherwood, 

D.; Raber, E.; Stone, R. (Lawrence Livermore National 

Lab., CA (USA)). 16 Oct 1981. Contract W-7405-ENG-48. 
. (CONF-811122—13). NTIS, PC A02/MF AOl. Order 
umber DE82003165. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Radionuclide migration experiments in fractured granite at 
the Climax Stock, Nevada Test Site, are needed to compare field 
and laboratory measured retardation factors to determine whether 
laboratory studies accurately reflect in situ conditions. Initial field 
activities have concentrated on hydrological investigations to deter- 
mine whether the fractures in Climax granite are suitable for migra- 
tion experiments. A critical question was whether we could isolate 
a single vertical fracture between two boreholes and establish flow 
along that fracture from an upper to a lower borehole. Of the ten 
fractures tested, one fracture would not take water at pressures up 
to 200 psig for 24 hours. Several fractures were so permeable they 
accepted water at a rate which exceeded the pumping capacity of 
the equipment. Other fractures failed to show a connection between 
the two boreholes. In two fractures, we were able to establish a cir- 
culating system with up to 90 percent of the injected water being 
recovered. Constant pressure injection tests were conducted. Intrin- 
sic permeabilities of 33 and 75 (um)? were estimated using a radial 
nonsteady flow model. These values correspond to effective frac- 
ture apertures of 20 and 30 wm respectively. Concurrent with the 
hydraulic testing activities is a study of the Climax ground-water 
chemistry. Our analyses show the natural water to be very different 
in composition from the granite equilibrated water used in labora- 
tory sorption studies. This paper includes the results of the hydro- 
geological and geochemical investigations, and describes the overall 
experimental design plans for the radionuclide migration experi- 
ments. 
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3447 (BMI—2074-Rev.) Comprehensive characterization 
and hazard assessment of the DOE-Niagara Falls storage site. 
Anderson, T.L.; Dettorre, J.F.; Jackson, D.R.; Ausmus, B.S. 
(Battelle Columbus Labs., OH (USA)). Jun 1981. Contract 
W-7405-ENG-92. 40p. NTIS, PC A03/MF AOl. Order 
Number DE82004042. 

A comprehensive radioecological and nonradiological char- 
acterization and hazards assessment was conducted on DOE-Niag- 
ara Falls Storage Site. Pitchblende residues and other low-level nu- 
clear waste have been stored on the site since 1944. The most 
highly radioactive residues were stored in four abandoned build- 
ings, while other wastes were deposited in pits or piled on surface 
soils on the Site. Several ditches were constructed on the Site to 
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facilitate drainage or excess precipitation. Results of the study will 
permit the US DOE to form an appropriate remedial action plan 
for the Site. 


3448 — , pp vp) Radiation protection with 
regard to sea dumping of radioactive waste. Pe en R.W.; 
Worst, J. (Stichting Reactor Centrum Nederland, Petten). 
May 1980. NTIS (US Sales Only), PC A23/MF A011. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

The N lands Energy Research Foundation (ECN) has 
been dumping into the Atlantic Ocean radioactive waste cast into 
concrete since 1965. In the report the Health Physics problems 
with regard to the transport and dumping of the radioactive waste 
are discussed. In particular to the following points has been paid 
attention: tasks and working methods of the radiation protection 
service, dose evaluation for the people involved by two different 
kinds of dumping methods, doses received by the personal in- 
volved, some contamination problems caused by leaking drums. 


3449 (FS—79-20-T, pp vp) Radiation protection and en- 
vironmental tal monitoring during storage of radioactive waste in 
a salt mine. Stippler, R.; Kleimann, H. (Gesellschaft fuer 
Strahlen- und Umweltforschun m.b.H. Muenchen (Ger- 
many, F.R.)). May 1980. (In German). NTIS (US Sales 
Only), PC A23 AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

Since 1967, about 124.000 containers of low-level radioactive 
waste and about 1.300 drums of intermediate-level waste have been 
stored in the abandoned rock-salt mine Asse. The operational radi- 
ation protection program includes measurements of local doses, 
contamination controls, and supervision of mine air. The individual 
personal dosage of the staff is measured by film and pocket dosi- 
meters. The different radiation effects to the personnel at several 
disposing techniques are discussed. The monitoring of the exhaust 
air from the mine takes place by continual measurement and regis- 
tration of aerosol activity as well as the determination of Tritium 
and other radionuclides to be found in gaseous compounds which 
are sampled at random. To supervise the activity in the environ- 
ment, samples of water, air, and vegetation from the near and fur- 
ther surroundings are collected periodically and investigated for 
their content of radioactive materials. The accumulated radiation 
exposure is measured by TL-dosimeters. 


3450 aight! pp vp) Method to test the suitabil- 
ity of surfaces for decontamination. Tamberg, T. (Bundesan- 
stalt fuer Material 

1980. (In German 


A0l. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

After DIN 21 415, Part 1, ‘Method of Testing the Deconta- 
minability of Surfaces’ was withdrawn in November 1977 because 
difficulties have occurred, a new testing method was developed in 
the BAM as a basis for an improved draft standard. In the draft, 
the following method of determining the suitability for decontami- 
nation is described? On the surface to be tested a circular patch 
with a diameter of 4 cm is contaminated by means of forced wet- 
ting with a solution of radionuclides (Co-60 and Cs-137) for two 
hours. Immediately following the contamination phase there is 
begun a three-stage decontamination for which there are applied in 
well-defined manner successively the decontamination agents water, 
acid tenside solution and 1-molar HCl. The decontamination factor 
(DF) is obtained as the quotient of the count rate for the amount of 
radionuclides used for contamination and the residual count rate 
after each step of decontamination respectively. By means of a 
four-stage table there is obtained from the DF value received after 
decontamination by HCl an estimation of the decontaminability ac- 
cording to the classification very good, good, mediocre or bad. In- 
tercomparison experiments on 14 materials in which 3 testing sta- 
tions took part, showed complete agreement of results in 10 cases, 
variations of the estimation by one stage of classification in three 
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cases and a disparity by two stages of classification in only one 
case. 


3451 (FS—79-20-T, pp vp) Radiation protection during 
techdietion or Ginmentiins wack tp the eutuelied anen of oo 
clear facilities. Baumann, J.; Kausch, S.; sire J. 
(Kraftanlagen A.G., Heidelberg (Germany, F.R.)). 

o (In German). NTIS (US Sales Only), PC Risa 


From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

Backfitting measures or dismantling activities within the con- 
trolled area put special requirements on radiological protection. 
This is to be shown by the example of the following cases. Sanita- 
tion of the general decontamination services of the Karlsruhe Nu- 
clear Research Center/ waste water, equipment decontamination, 
incineration and packaging facility/ dismantling and disposal of 
high-radiation components including decontamination of buildings 
of the Eurochemic reprocessing plant at Mol/ reconstruction of the 
HDR plant for safety experiments together with waste management 
for components and systems, as e.g. pressure vessel internals, pipes 
etc.; exchange of the steam dryer and the water separator including 
planning of the conditioning process in the Wuergassen nuclear 
power plant. This lecture deals with the engineering and organiza- 
tional problems, especially accounting for radiological protection 
and enters into planning of measures for radiological protection, 
their organization and execution, problems of direct and remote- 
controlled work also being discussed. The question of personnel 
qualification is also commented on. 


(FS—79-20-T, pe BR A. Calculation of beta dose 
a> above plane surfaces. us, D. (Rheinisch-Westfae- 
lischer Technischer Ueberwachungs-Verein e.V., Essen 
(Germany, F.R.)). May 1980. (In German). NTIS (Us Sales 
Only), PC A23/MF AO1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 


Koeln, F.R. Germany (16 Oct 1979). 
If the radiation exposure in the environment of nuclear facili- 


ties is calculated, the contribution of the beta radiation from the 
ground is not acounted for. This is due partly to the radioactive 
material deposited on the ground being covered by surface soil 
which is practically impermeable to beta radiation. If radioactive 
wastes are handled in buildings, it should also be possible to evalu- 
ate the beta dose rate by calculation, because in case of surface con- 
taminations there are generally smooth surfaces. Starting from a 
suitable mathematical representation of the energy-dependent distri- 
bution of dose rate for a point source, an analytical expression was 
established for the beta dose rate resulting from a uniformly con- 
taminated plane surface as a function of beta energy and height of 
the point of interest above the surface. Some results of calculation 
are explained. 


(FS—79-20-T, p 
olent for the treatment o oactive waste. Dilger, H.; 
Schueler, H. (Kernforschun a ay Karlsruhe mbH 
(Germany, F.R.). Hauptabteilung Sicherheit). May 1980. (In 
German). NTIS (US Sales Only), PC A23/MF A0Ol1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

On its site the Isruhe Nuclear Research Center is operat- 
ing a facility for decontamination and treatment of radioactive 
waste from all research installations and service facilities of the 
center. The major installations include a research reactor (D20, 44 
MWth: two prototype nuclear power plants (D200, 50 MWe, 
LMFBR, 20 MWe) and a reprocessing plant (40 metric tons per 
year). Their radioactive wastes have to be conditioned for ultimate 
storage. In addition to these service duties, new methods are tested 
in order to gain experience with the decontamination of reusable 
equipment and plant components, as well as the processing of solid 
and liquid radioactive wastes. Since plant components are in oper- 
ation since 1959, major parts of the plant have presently to be 
modified or reconstructed. Data on the personnel doses, specified 
according to plant components and working areas, are presented 
for the years 1975 to 1979. This shows that during maintenance, 
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repair and reconstruction work higher doses are received than in 
routine operation. For incorporation monitoring, regular meas- 
urements in the body counter are made. In case of incidents, addi- 
tional examinations with the lung counter and the delivery of fecal 
and urine samples are required. Monitoring of the facility includes 
measurement of the activity of floors and room air, as well as local 
dose rate measurements in the buildings. By this means, incorpora- 
tions and the external radiation exposure are to be kept as low as 
possible. The results of local dose rate measurements outside of 
buildings are presented in the form of isodose curves. 


3454 (FS—79-20-T, pp vp) 
lems in state-owned facilities for 
—_ storage 

(Physikalisch-Technische Bundesanstalt, Braunschweig 
Saxman F.R.)). May 1980. (In German). NTIS (US Sales 
Only), PC A23/MF AO1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

According to the concept of the Federal Government for 
waste management, Kr-85 will not be blown into the atmosphere 
but kept under supervision for about 100 years, and high-level 
waste will be guarded in the form of glass blocks within a stainless 
steel mold until the activity or the heat production has decreased, 
so that ultimate storage becomes possible. For ultimate storage of 
radioactive wastes the construction of a mine building with pits, 
galleries, chamber etc. is planned in an untouched salt dome. The 
independent designs made up to now account for quality control of 
the wastes by PTB, one-way traffic underground for all kinds of 
transports, separation of the storing operations from salt mining 
with respect to site, time, and ventialation, as well as separation of 
the ventilation systems of the different storage areas. A short 
survey is given of the downcast ventilation shaft for salt mining and 
personnel transport, upcast ventilation shaft for waste storage, ven- 
tilation systems, dumping chambers, pile chambers, lowering cham- 
bers and bore holes. Special attention is paid to the concept for 
traffic, ventialtion, filtering, these being of great radiological impor- 
tance. The possibilities of subdiving the mine into control lead areas 
and non-controlled areas is mentioned. Local dose rates and indi- 
vidual doses can be kept within the required limits by exclusion dis- 
tance, shielding and administrative measures. Individual doses, local 
dose (rate), contamination of personnel and equipment, air activity 
in the pit and at the outlet of the exhaust air at the diffusor will be 
monitored. Thorugh it is not yet possible to make final statements 
on the release of radioactive effluents with the exhaust air in 
normal operation and under fault conditions, effects of negligible 
extent are to be expected at the most. 


3455 (LA-UR—81-2731) Chemical characterization and 
hazard assessment of uranium mill tailings. Cokal, E.J.; 
Dreesen, D.R.; Williams, J.M. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 18p. (CONF- 
811049—4), NTIS, PC A02/MF AOl. Order Number 
DE82000559. 

From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

The rational development of processing technologies for the 
chemical treatment of uranium mill tailings requires knowledge 
about both the chemical composition and the mineralogical consti- 
tution of the tailings. Knowledge of the tailings composition is also 
required to evaluate the hazard posed by disposal of either treated 
or untreated tailings. The potential hazards include not only radio- 
logical hazards such as radon and its precursors Ra-226 and Th-230, 
but also nonradiological hazards such as molybdenum, other heavy 
metals, and non-metals such as fluoride, nitrate, and sulfate. As a 
part of the Los Alamos effort in support of UMTRA, a program of 
chemical and mineralogical analysis of thirty-six mill tailings sam- 
ples collected at three of the priority sites (Durango, Salt Lake 
City, and Shiprock) has been undertaken. In addition, data has been 
obtained on the water leachability of the tailings samples collected 
at these sites. The analytical techniques employed include neutron 
activation analysis and atomic absorption spectrophotometry for 
metals, ion chromatography for anions, a variety of techniques in- 
cluding fluorimetry and delayed neutron activation analysis for ura- 
nium, alpha counting for emanated radon, and low-energy gamma 
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spectrometry for radium and thorium-230. Data is presented to indi- 
cate both the degree of hazard posed by the tailings and the poten- 
tial for economic recovery of metal values remaining in the tailings 
piles. Three points are particularly noteworthy: (1) assumptions of 
secular equilibrium in the tailings are inappropriate; (2) recovery of 
uranium and vanadium may be economically justifiable; and (3) the 
mobility of soluble arsenic and some metals may present environ- 
mental problems at certain sites. 


3456 (ORNL—5797) Occupational safety data and casu- 
alty rates for the uranium fuel cycle. O’Donnell, F.R.; Hoy. 
H.C. (Oak Ridge National Za. T™N ag Oct’ 1981, 
Contract W-7405-ENG-26. 88p. NTIS, PC AO05/MF AOI. 
Order Number DE82001948. 

Occupational casualty (injuries, illnesses, fatalities, and lost 
workdays) and production data are presented and used to calculate 
occupational casualty incidence rates for technologies that make up 
the uranium fuel cycle, including: mining, milling, conversion, and 
enrichment of uranium; fabrication of reactor fuel; transportation of 
uranium and fuel elements; generation of electric power; and trans- 
mission of electric power. Each technology is treated in a separate 
chapter. All data sources are referenced. All steps used to calculate 
normalized occupational casualty incidence rates from the data are 
presented. Rates given include fatalities, serious cases, and lost 
workdays per 100 man-years worked, per 10? Btu of energy 
output, and per other appropriate units of output. 


3457 (ORNL-EIS—154/V2) Nuclear Facilities Decom- 
missioning and site remedial actions: a selected bibliography. 
Vol. 2. Owen, P.T.; Fielden, J.M.; Knox, N.P.; Trotter, ES. 
(Oak Ridge National Lab., TN (USA)). Oct 1981. Contract 
W-7405-ENG-26. 639p. (RLO/SFM—80/5). NTIS, PC 
A99/MF AOl1. Order Number DE82003349. 

This bibliography of 643 references represents the second in 
a series on nuclear facility decommissioning and site remedial ac- 
tions to be produced by the Radiation Effects Information Center 
(REIC) within the Information Center Complex, Information Divi- 
sion, Oak Ridge National Laboratory. The bibliography contains 
scientific, technical, economic, and regulatory information pertain- 
ing to the US Department of Energy’s Remedial Action Program. 
Major chapters are: Surplus Facilities Management Program; Nu- 
clear Facilities Decommissioning; Formerly Utilized Sites Remedial 
Action Program; and Uranium Mill Tailings Management. The ref- 
erences within each chapter are arranged alphabetically by leading 
author. References having no individual author are arranged by 
corporate affiliation or by title. Indexes are provided for: (1) 
author; (2) corporate affiliation; (3) title; (4) publication description; 
(5) geographic location; and (6) keywords. The bibliography was 
compiled from a specialized data base established and maintained 
by REIC to provide information support for the US Department of 
Energy's Remedial Action Program, under the cosponsorship of its 
four major components: Surplus Facilities Management Program; 
Formerly Utilized Sites Remedial Action Program; Uranium Mill 
Tailings Remedial Action Program; and the Grand Junction Reme- 
dial Action Program. 


3458 (SAND—81-1921C) Transportation accidents. 
Luna, R.E.; Wilmot, E.L. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 7p. 
(TTC—0242; CONF-811091—1). NTIS, PC A02/MF AOl1. 
Order Number DE82002550. 

From Workshop on parameterization of mixed layer diffu- 
sion; Las Cruces, NM, USA (20 Oct 1981). 

Predicting the possible consequences of transportation acci- 
dents provides a severe challenge to an analyst who must make a 
judgment of the likely consequences of a release event at an unpre- 
dictable time and place. Since it is impractical to try to obtain de- 
tailed knowledge of the meteorology and terrain for every potential 
accident location on a route or to obtain accurate descriptions of 
population distributions or sensitive property to be protected (data 
which are more likely to be more readily available when one deals 
with fixed-site problems), he is constrained to make conservative as- 
sumptions in response to a demanding public audience. These 
conservative assumptions are frequently offset by very small source 
terms (relative to a fixed site) created when a transport vehicle is 
involved in an accident. For radioactive materials, which are the 
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principal interest of the authors, only the most elementary models 
have been used for assessing the consequences of release of these 
materials in the transportation setting. Risk analysis and environ- 
mental impact statements frequently have used the Pasquill-Gif- 
ford/gaussian techniques for releases of short duration, which are 
both simple and easy to apply and require a minimum amount of 
detailed information. However, after deciding to use such a model, 
the problem of selecting what specific parameters to use in specific 
transportation situations still presents itself. Additional complica- 
tions arise because source terms are not well characterized, release 
rates can be variable over short and long time periods, and mecha- 
nisms by which source aerosols become entrained in air are not 
always obvious. Some approaches that have been used to address 
these problems will be reviewed with emphasis on guidelines to 
avoid the Worst-Case Scenario Syndrome. 


3459 (SCP—2.34.09) Application of risk analysis meth- 
ods for the evaluation of the KBS-II encapsulation plant. Ol- 
shausen, K.D. (Scandpower A/S, Oslo (Norway)). 15 Jan 
1981. 65p. (In Norwegian). NTIS (US Sales Only), PC 
A04/MF A011. 

Following a short description of the process of risk analysis 
and a definition of the objective, the encapsulation plant is de- 
scribed to the extent required. For certain systems, e.g. ventilation, 
the data was insufficient and some assumptions had to be made. A 
number of critical events were identified, and one of these, the re- 
lease of radioactive substances through the ventilation system, was 
chosen for more detailed analysis. The plant was regarded as a 
system of barriers to which the substance had to be transported 
(TO), and through which the substance had to penetrate 
(THROUGH). The procedure is therefore called the TO/ 
THROUGH method. Detailed fault trees with ‘release via ventila- 
tion’ as the critical event (top event) were drawn. As a numerical 
example two initiating events from the KBS-II report were treated; 
1. degassing of previously damaged pins (2 per year); 2. fall of a 
fully loaded rack (1 per year). If either of these events coincides 
with failure of the ventilation system radioactive dust (aerosol) can 
be released to the atmosphere. The probability for this and the 
amount of radioactivity released are estimated. 


3460 (SSI-a—81-08) Presentation of the Swedish Na- 
tional Institute of Radiation Protection, SSI. Lindell, B. (Sta- 
tens Straalskyddsinstitut, Stockholm (Sweden)). Mar 1981. 
Tp. (In Swedish). NTIS (US Sales Only), PC A02/MF AO1. 

The paper presents the history of the Swedish National Insti- 
tute of Radiation Protection and its present tasks and programs. Its 
responsibility is similar to the OECD/NEA committee named Ra- 
diation protection and public health. A question of current interest 
is the high content of radon in Swedish dwellings. 


3461 Internally deposited radionuclides in the personnel 
of a nuclear research centre in India. Kapur, D.K.; Ragha- 
vendran, K.V.; Satbhai, P.D.; Abhyankar, B.; Unnikrishnan, 
K.; Somasundaram, S. (Bhabha Atomic Research Centre, 
Bombay (India). Health Physics Div.). pp 167-176 of Occu- 
pational radiation exposure in nuclear fuel cycle facilities. 
Proceedings of a symposium jointly organized by the IAEA 
and the OECD NEA and held in Los Angeles, 18-22 June 
1979. Vienna, Austria; IAEA (1980). 

From IAEA international symposium ~n occupational radi- 
ation exposure in nuclear fuel cycle facilities; Los Angeles, CA, 
USA (18 Jun 1979). 

Whole-body radioactivity monitoring forms a part of the 
programme of routine occupational exposure assessment of internal- 
ly deposited radionuclides in personnel at different nuclear fuel 
cycle and R and D facilities operated by the Department of Atomic 
Energy of the Government of India. Shielded-chair and shadow- 
shield moving-bed types of whole-body radioactivity counters are 
used for this purpose. In this paper the experience gained and the 
results obtained from monitoring of occupationally exposed person- 
nel in the Bhabha Atomic Research Centre, Bombay, are presented. 
Approximately 1200 measurements are conducted annually. The ra- 
dionuclides which are routinely monitored include "Cs, °*Co, 
Co, I, Ru and *Zr+ Nb. A computer program, based on 
maximum likelihood method and probit analysis, has been devel- 
oped for log-normal analysis of the counting data. Using this pro- 
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gram the data generated in the period 1972-1978 have been ana- 
lysed. A computer code has also been prepared to derive the dose- 
equivalent commitment from body burden measurement data. The 
contribution to the collective dose equivalent from internal radioac- 
tive contamination is found to be small. Long-term follow-up stud- 
ies have been conducted in cases of significant (but appreciably 
below the maximum permissible) levels of internal contamination 

with ™"I, °7Cs and Co. The data from these studies have been 
fitted by a non-linear least-squares curve-fitting computer program. 
The study has yielded data on biological half-lives of these radionu- 
clides in Indian adult male workers. 


Occupational radiation exposure of the personnel 
J outa ue ak i Deworm, J.P.; 
Fieuw, G.; Ghoos, L.; Govaerts, P. (Centre d'Etude de 
l’Energie Nucleaire, Mol (Belgium)) pp 177-198 of Occupa- 
tional radiation se mee nah in nuclear fuel cycle facilities. Pro- 
ceedings of a sym jointly organized by the IAEA 
and the OECD oa eld A Los Angeles, 18-22 June 
1979. Vienna, Austria; IAEA (1980). 

From IAEA international symposium on occupational radi- 
ation exposure in nuclear fuel cycle facilities; Los Angeles, CA, 
USA (18 Jun 1979). 

Occupational radiation exposure of the personnel of the 
SCK-CEN nuclear research centre in Mol, Belgium, is determined 
by means of a film-badge dose meter. The frequency of renewal of 
the film badge depends on the job concerned. A computer program 
permits fast data handling and storage, and use of the data for sta- 
tistical studies. The average annual collective dose for the research 
centre fluctuates between 2.6 and 5.3 man.Sv for the last four years, 
for about 300-400 exposed workers with an annual individual dose 
of above 1 mSv. The average individual annual dose for radiation 
workers is about 10.5 mSv for the last four years. The dismantling 
of actinium hot-cell installations in 1976, together with important 
tasks before start-up of the BR3 power plant and sea-dumping oper- 
ations, led to a higher average annual collective dose of 5.3 
man.Sv. The most exposed groups are the BR2 research reactor op- 
eration and hot-cell staff, the BR3 power plant operation staff and 
the waste-processing staff. The total collective dose for the BR2 re- 
search reactor since its start-up amounts to about 4.70 man.Sv for 
the operation staff. For the 10.5-MW(e) power plant BR3 the cu- 
mulative collective dose since its start-up 16 years ago is about 16 
man.Sv. The cumulative collective dose for the dismantling oper- 
ations of hot-cells was 1.30 man.Sv. 


Radiation exposure of the staff of the anne 
Nuclear Research Centre. A ten-year review. Koelzer, W 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit - Bereich 1). pp 199-215 of 
ma tional radiation exposure in nuclear fuel cycle facili- 
oceedings of a symposium jointly organized by the 
IAEA and the OECD NEA and held in Los Angeles, 18-22 
June 1979. Vienna, Austria; IAEA (1980). 

From IAEA international symposium on occupational radi- 
ation exposure in nuclear fuel cycle facilities; Los Angeles, CA, 
USA (18 Jun 1979). 

Radiation protection monitoring of the staff working at the 
Karlsruhe Nuclear Research Centre exceeds by far the legal stipula- 
tions contained in the Radiation Protection Ordinance of the Feder- 
al Republic of Germany. The compilation of evaluations of recent 
years - for example of the average annual dose for different work- 
ing areas - provides important criteria for planning and implementa- 
tion of radiation protection measures. The average annual dose re- 
ceived by 29,578 persons monitored from 1969 to 1978, including 
the natural background radiation, amounted to only 170 mrem. Of 
the total collective dose of 5014 man.rem for these ten years, ap- 
proximately half the value is caused by natural background radi- 
ation. Only 6.4% of all persons monitored would have to be con- 
sidered as occupationally exposed workers (>500 mrem/a) and 
only 1.3% received doses exceeding 1.5 rem/a. In addition to the 
comprehensive personnel dosimetry, radionuclide incorporation 
measurements are performed on a routine basis with the whole- 
body counter and the lung counter on every person handling un- 
sealed radioactive material. In the ten-year period from 1969 to 
1978, 2147 radionuclide incorporations were found for 1628 persons 
out of 24,012 measured persons, including multiple recordings in 
successive measurements. In 96% of the cases the values of incor- 


porated radioactivity were less than 1% and in 72% less than 0.1% 
of the MPBB values of ICRP. Most of the incorporations, i.e. 88%, 
were due to the nuclides *°7Cs, Co, Ru/!*Rh, **Co and *I. 
The highest annual doses and most of the radionuclide incorpora- 
tions are incurred by the waste handling personnel. 


(AAEC-LIB/Trans—716) Nuclear safety organisa- 
on in France. (Ministere de l'Industrie et de la Recherche, 
75 - Paris (France)). Dec 1979. Translation of Information 
bulletin: No. 24, Jan 1979, Ministere de l'Industrie et de la 
Rameetio (France). 103p. NTIS (US Sales Only), PC A06/ 

This report outlines the public authorities responsible for the 
safety of nuclear installations in France. The composition and re- 
sponsibilities of the Central Safety Service of Nuclear Installations 
within the Ministry of Industry, the Institute of Nuclear Protection 
and Safety within the CEA, the Central Service of Protection 
Against Ionising Radiation and the Interministerial Committee of 
Nuclear Safety are given. Other areas covered include the technical 
safety examination of large nuclear installations, the occurrence of 
accidents, treatment and control of release of radioactive wastes 
and decommissioning. The section on regulations covers the auth- 
orisation procedure, plant commissioning, release of radioactive ef- 
fluents, surveillance and protection of workers exposed to ionising 
radiation. The situation is compared with the USA and the Federal 
Republic of Germany. A list of commercial nuclear installations in 
France is given. 


3465 (AAEC-LIB/Trans—717) Nuclear safety in 
France. Servant, J. Translated from Annales des Mines ; 23- 
— 1976). 36p. NTIS (US Sales Only), PC A03/MF 

The main areas of nuclear safety are considered in this 
paper, recalling the laws and resolutions in force and also the ap- 
propriate authority in each case. The following topics are re- 
viewed: radiological protection, protection of workers, measures to 
be taken in case of an accident, radioactive effluents, impact on the 
environment of non-nuclear pollution, nuclear plant safety, protec- 
tion against malicious acts, control and safeguard of nuclear materi- 
als, radioisotopes, transport of radioactive substances, naval propul- 
sion, waste management, nuclear plant decommissioning and export 
of nuclear equipment and materials. Finally, the author describes 
the role of the general Secretariat of the Interdepartmental Com- 
mittee on Nuclear Safety. 


0550 Regulations 


REFER ALSO TO CITATION(S) 3326, 3391, 3398, 3409, 3410, 4134, 4153, 
4308, 4361, 4362, 4363, 4368, 4810, 4815, 4848 


3466 (BNL—29946) Some sample-size considerations in 
material-accountancy verification. Sanborn, J.B. (Brookhaven 
National Lab., Upton, NY (USA)). Jun 1981. Contract 
AC02-76CH00016. 13p. (CONF-810706—32). NTIS, PC 
A02/MF A01. Order Number DE82000779. 

From Institute of Nuclear Materials Management confer- 
ence; San Francisco, CA, USA (13 Jul 1981). 

Sample sizes are discussed for variable measurements neces- 
sary for independent verification of a material balance using the sta- 
tistical approaches adopted by the International Atomic Energy 
Agency (IAEA). It is shown that sampled sizes for variables meas- 
urements in the attributes mode can be reduced by adopting better 
(but still conservative) approximations for detection probabilities. 
An expression is derived for these sample sizes. This inethod of cal- 
culating sample sizes retains the valuable characteristic that detec- 
tion probabilities are a function only of the total amount of the fal- 
sification, not of the distribution of the falsification among strata. In 
addition, the standard approach to determining detection probabil- 
ities for a diverter strategy of falsification through small biases in- 
volves determining a parameter called the variance-inflation factor, 
which is the maximum amount by which the diverter chooses to 
inflate his random error. 





3467 (CONF-811025—7) Modified resin-bead technique: 
its application to safeguards. Smith, D.H.; Walker, R.L.; 
Carter, J.A. (Oak og National Lab., TN (USA)). 1981. 
Contract W- OSEN -26. Sp. NTIS, PC A02/MF AOI. 
Order Number DE82001437. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

technique of using resin beads to acquire uranium and 

plutonium samples from radioactive solutions for mass spectrome- 
tric analysis has been modified to meet the realities of reprocessing 
plant operation. The time required for sample acquisition has been 
reduced to ten minutes, the risk of contamination has been greatly 
reduced, and the entire operation is made easier to execute in a hot 
cell. The viability of the resin bead-mass spectrometric technique 
for safeguards purposes has been demonstrated through various in- 
ternational verification experiments. Results from this technique 
agree very well with those obtained via conventional isotope dilu- 
tion mass spectrometry. In conjunction with a quadrupole mass 
spectrometer mounted in a mobile laboratory, it has been evaluated 
as an on-site technique to obtain uranium concentrations. The resin 
bead has also been evaluated in conjunction with a mobile mass 
spectrometry laboratory for use as an on-site inspection device. The 
mobile laboratory is comprised of a quadrupole mass spectrometer 
and sample preparation equipment housed in a modified recreation- 
al vehicle. 


3468 (EUR—6788) Sasset: Attribute verification of ac- 

countancy records in nuclear safeguards Pt.1: oe 
basis. Mueller, K.H. (Commission of the European Comm 
nities, Ispra (Italy). Joint Research Centre). 1980. 56p. NTIS 
(US Sales Only), PC A04/MF AO1. 

A sampling plan was developed for the inspector during the 
statical verification (in attribute mode) of the accountance records 
of a nuclear fuel fabrication plant. Instructions defining the 
inspector's tasks and guiding his actions are presented; his decisions 
can be validated. Part I deals with the statistical fundaments of the 
verification technique in attribute mode. Part II is a munual for the 
corresponding computer code SASSET developed at JRC Ispra. 


3469 (IAEA-TECDOC—227(Ed.2)) IAEA safeguards 
technical manual. Part F. Statistical concepts and techniques. 
v.1. (International Atomic Energy Agency, Vienna (Aus- 
—_ Feb 1980. 152p. NTIS (US Sales Only), PC A08/MF 

The necessity for statistical inference procedures arises be- 
cause of time and cost limitations imposed on inspection activities, 
and also because of inherent limitations of inspection measurement 
instruments and techniques. This manual produces statistical con- 
cepts and techniques in the field of nuclear material control. 


3470 (INFO—0004) Nuclear criticality safety in 
Canada. Shultz, K.R. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Apr 1980. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. 

The approach taken to nuclear criticality safety in Canada 
has been influenced by the historical development of participants. 
The roles played by governmental agencies and private industry 
since the Atomic Energy Control Act was passed into Canadian 
Law in 1946 are outlined to set the scene for the current situation 
and directions that may be taken in the future. Nuclear criticality 
safety puts emphasis on the control of materials called special fis- 
sionable material in Canada. A brief account is given of the histori- 
cal development and philosophy underlying the existing regulations 
governing special fissionable material. Subsequent events have led 
to a change in emphasis in the regulatory process that has not yet 
been fully integrated into Canadian legislation and regulations. Cur- 
rent efforts towards further development of regulations governing 
the practice of nuclear criticality safety are described. 


3471 (INIS-mf—6242) Royal Order of 13 May 1980 
fixing the maximum amount of liability of the operator for 
damage caused by a nuclear incident. 21 Jun 1980. Ip. (In 
Dutch, French). NTIS (US Sales Only), PC ‘A02/MF AOl. 

The purpose of this Order is to raise the maximum liability 
of the nuclear operator to one milliard Belgium francs per nuclear 
incident. This measure was taken with a view to keeping the 
operator's maximum liability at least at a constant value. 


ERA VOL.7,NO.3/ 458 


3472 (INIS-mf—6257) Nuclear Installations Act 1969. 

16 May 1969. 2p. NTIS (US Sales Only), PC A02/MF AO1. 

The purpose of this Act is to amend the Nuclear Installa- 

tions Act 1965 to bring it into full compliance with the internation- 

al conventions on nuclear third party liability to which the United 

Kingdom is a Signatory, namely, the Paris Convention, the Brussels 
Supplementary Convention and the Vienna Convention. 


(INIS-mf—6259) Statutory Instrument No. 569, 

The Nuclear Installations (Application of Security Provisions) 

Order 1971. 1 Apr 1971. ip. NTIS (US Sales Only), PC 
A02/MF A011. 

This Order applies to British Nuclear Fuels Limited the se- 

curity provisions set out in Schedule 1 to the Nuclear Installations 

Act 1965, as amended by the Atomic Energy Authority Act 1971. 


3474 (Juel-Spez—69) Some institutional aspects of the 
nuclear fuel cycle. Dolzer, R.; Hilf, M.; Muench, E.; Rich- 
ter, B.; Stein, G. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Programmgruppe Kernenergie und 
Umwelt). Jan 1980. ya (In German). NTIS (US Sales 
Only), PC A06/MF A0O1 

This study gives an ‘ufos of the causes and mechanisms 
that might lead to proliferation and summarizes the evolution of 
currently existing control measures and agreements towards mini- 
mizing the danger of proliferation. Starting with a review of the ex- 
isting system of international cooperation for the purpose of prolif- 
eration control, and of the part played by the Federal Republic of 
Germany within this international system, a systematic outline of 
conceivable institutional models for the purpose of international 
control of the proliferation of nuclear weapons is presented. These 
models are analysed and evaluated on the basis of a set of criteria 
considering a great variety of aspects, also defining the role of cur- 
rently existing institutions and agreements. 


3475 (K/OP—266) Cost-effectiveness assessment of 
technical deterrents to proliferation. Gift, E.H. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). Oct 1979. Contract 
W-7405-ENG-26. 37p. NTIS, PC A03/MF AOl. Order 
Number DE82001928. 

This report relies on the results of many other studies to 
characterize the nonproliferation technical fixes to the nuclear fuel 
cycle. The seven technical fixes or initiatives considered are: copro- 
cessing and coprecipitation of uranium and plutonium in the repro- 
cessing plant, coprocessing and coprecipitation with partial fission 
product decontamination, adding of radioactive isotopes (®Co) to 
fresh mixed oxide; preirradiation of fabricated mixed oxide fuel; in- 
creasing the ***Pu content of the plutonium produced (the ***Pu 
heat spike); active countermeasures (use-denial) within the facilities; 
and passive countermeasures (resistance engineering) within the 
facilities. The initiatives are compared as they might be applied to 
the LWR fuel cycles with recycle of plutonium and to the closed 
fast breeder reactor fuel cycle. The basis of comparison is an assess- 
ment of the cost effectiveness of each initiative through considera- 
tion of technical, environmental, and safeguard factors. 


3476 (LA—8939-MS) Description and performance 
characteristics for the neutron Coincidence Collar for the ver- 
ification of reactor fuel assemblies. Menlove, H.O. (Los 
Alamos National Lab., NM (USA)). Aug 1981. Contract W- 
7405-ENG-36. 35p. (ISPO—142). NTIS, PC A03/MF AOl1. 
Order Number DE82001881. 

An active neutron interrogation method has been developed 
for the measurement of 7**U content in fresh fuel assemblies. The 
neutron Coincidence Collar uses neutron interrogation with an 
AmLi neutron source and coincidence counting the induced fission 
reaction neutrons from the **°U. This manual describes the system 
components, operation, and performance characteristics. Applica- 
tions of the Coincidence Collar to PWR and BWR types of reactor 
fuel assemblies are described. 
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3477 (LA—8987-MS) Correction for gamma-ray self-at- 
tenuation in regular heterogeneous Parker, J.L. 
(Los Alamos National Lab., NM (USA)). 7 4 1981. Con- 
tract W-7405-ENG-36. 1 1p. NTIS, PC A02/MF AOl1. Order 
Number DE82001888. 

A procedure for determining the total correction factor for 
gamma-rey self-attenuation in regular heterogeneous materials is de- 
rived and discussed. The result of a practical application of the pro- 
cedure to the passive gamma-ray assay of the **U content of high- 
temperature gas reactor fuel is presented. 


3478 (LA-UR—81-2971) Monitoring and detection of 
plutonium movement in storage vaults. Kuckertz, T.H.; Bieri, 
J.M.; Caldwell, J.T.; France, S.W.; Hastings, R.D.; Pratt, 
J.C.; Shunk, E.R.; Goin, R.W. (Los Alamos National Lab., 
NM (USA); Argonne National Lab., IL (USA)). 1981. Con- 
tract W-7405-ENG-36. 6p. (CONF- $11012—23). NTIS, 
A02/MF AO1. Order Number DE82002398. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

We investigated a method for monitoring a typical large 
storage vault for unauthorized removal of plutonium. The method 
is based on the assumption that the neutron field in a vault pro- 
duced by a particular geometric configuration of bulk plutonium re- 
mains constant in time and space as long as the configuration is un- 
disturbed. To observe such a neutron field, we installed an array of 
25 *He proportional counters in the ceiling of a plutonium storage 
vault at Argonne National Laboratory West. Data collected by 
each counter were processed to determine whether statistically sig- 
nificant changes had occurred in the neutron field. Continuous ob- 
servation experiments measured the long-term stability of the 
system. Removal experiments were performed in which known 
quantities of plutonium were removed from the vault. Both types of 
experiments demonstrated that the neutron monitoring system can 
detect removal or addition of bulk plutonium (11% *Pu) whose 
mass is as small as 0.04% of the total inventory. 


3479 (ORNL/TM—8097) Progress report for the Office 
of Safeguards and Security, FY 1981. Smith, D.H.; Walton, 
J.R.; McKown, H.S.; Walker, R.L.; Carter, J.A. (Oak Ridge 
National Lab., TN (USA)). Nov "1981. Contract W-7405- 
ENG-26. 17p. NTIS, PC A02/MF AOl. Order Number 
DE82003529. 

The quadrupole mass spectrometer has been installed in a 
van and undergone field tests with complete success. A new data 
system has been acquired to serve as the host computer in our data 
network. 


3480 (SSI-a—81-04) Basic concepts and assumptions 
behind the ICRP recommendations. Lindell, B. (Statens 
Straalskyddsinstitut, Stockholm (Sweden)). Mar 1981. 17p. 
NTIS (US Sales Only), PC A02/MF A0O1. 

The paper gives a review of the current radiation protection 
recommendations by the International Commission on Radiological 
Protection (ICRP). It discusses concepts like stochastic effects, ra- 
diation detriments, collective dose, dose equivalent, and dose limits. 


(UJV—5478-M) Fuel cycle of nuclear power plants 

eguards system of nuclear weapon nonproliferation. 

Malek, Z. (Ustav Jaderneho Vyzkumu CSKAE, Rez 

(Czechoslovakia)). Oct 1980. 74p. (In Czech). NTIS (US 
Sales Only), PC A04/MF AOl. 

The international safeguard system of nuclear weapon non- 
proliferation and the IAEA safeguard system are briefly described. 
In Czechoslovakia, a decree was issued in 1977 governing the ac- 
counting for and control of nuclear materials. The contents of the 
decree are presented. Described are computer processing of ac- 
counting data, technical criteria for the safeguard system applica- 
tion, containment and inspection in the IAEA safeguard system. 
The method is shown of the control of and accounting for nuclear 
materials in nuclear power plants and in fuel manufacturing, repro- 
cessing and enrichment plants. Nondestructive and destructive 
methods of nuclear materials analysis are discussed. Nondestructive 
methods used include gamma spectrometry, neutron techniques, X- 
ray fluores--cence techniques. 


systems. 

.; Fuhse, W.; a D.; Koch, L.; Weise, H.W. 

Windscale Nuclear Power Development Labs.). 

nd]. 73p. Windscale Nuclear Power Development Labs. 

In October 1976, at the Karlsruhe Nuclear Research Centre 

a seminar was held relating to the isotope correlation technique and 

its application in fissile materials safeguard systems, the aim being 

to outline the stage of the work on this subject under the project: 

Fissile Materials Safeguard Systems, and to stimulate discussion in 

particular with the safeguards authorities. This report contains the 

revised papers presented at this seminar. The papers discuss appli- 

cations of the technique to uranium enrichment cascades and to fuel 
reprocessing. 


06 FUSION FUELS 


0602 Processing 


3483 (LA-UR—81-2674) Efficient method that precisely 
characterizes laser-target defects more than noncon- 
centricity. Whitman, R.L. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 15p. (CONF- 
811113—21). NTIS, PC A02/MF A0Ol. Order Number 
DE82000585. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

An expansion of an efficient, fast Fourier technique for pre- 
cisely characterizing complex laser target defects is described. The 
defects characterized are the traditional nonconcentricities and the 
more complex ellipticities and higher-order wall nonuniformities in 
single-layered targets. This characterization method uses experi- 
mentally derived molybdenum step-wedge data. The molybdenum 
steps (12.5 um) were exposed to a 45-kV tungsten-bremsstrahlung 
source and were recorded on holographic plate emulsion. Using the 
step-wedge data, targets with 6.25-um-wall thickness and diameters 
of 150 and 300 ym were modeled with nonconcentricities and ellip- 
ticities. Sensitivities of +- 1/2 to 1% for nonconcentric defects and 
+- 1.4 to 2.8% for elliptic defects were calculated for target diame- 
ters between 300 and 150 ym, respectively. In addition, modeled 
targets with a combination of nonconcentric and elliptic defects 
were easily characterized in the presence of film noise. 


3484 (LA-UR—81-2681) Low-temperature chemical- 
vapor deposition of tungsten from tungsten hexacarbonyl. 
Vogt, G.J. Alamos National Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. iP. (CONF-811113—19). 
NTIS, PC A02/MF A0O1. Order Number DE82000583. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

emical vapor deposition (CVD) of tungsten from W(CO)s 

has been investigated below 670°K as an alternate process to WFe 
CVD for coating glass microspheres. The major advantages of 
W(CO}. CVD are the elimination of the HF damage to the glass 
microspheres and potentially a lower deposition temperature for 
coating DT-filled microspheres. W(CO)s CVD can be utilized, in 
principle, to coat the microspheres with 1 to 5 ym of tungsten or to 
flash coat the microspheres for further coating by WFs CVD. Test 
coatings were deposited in a fluidized-bed reactor with a hydrogen 
carrier gas. The coatings were found to contain nearly-equal por- 
tions of carbon and oxygen, ranging from 16 to 25 at. % for each 
element. The high carbon and oxygen concentrations are believed 
to result principally from the physical entrapment of chemisorbed 
CO molecules at the surface of the growing deposit. 


3485 (LA-UR—81-2713) Phase-modulation interfero- 
meter for ICF-target characterization. Cooper, D.E. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 13p. (CONF-811113—20). NTIS, PC A02/MF 
A01. Order Number DE82000578. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 





Characterization requirements for high gain laser fusion tar- 
gets are severe. We are required to detect defects on the surfaces of 
opaque and transparent shells with an amplitude resolution of +- 5 
nm and a spatial resolution of 1 to 10 ym. To achieve this we have 
developed a laser-illuminated phase-modulation interferometer. This 
instrument is based on a photoelastic polarization modulation tech- 
nique which allows one to convert phase information into an inten- 
sity modulation which can be easily and sensitively measured using 
ac signal processing techniques. This interferometer has detected 
path length changes as small as 1 nm and the required spatial reso- 
lution is assured by using a microscope objective to focus the probe 
laser beam down to a small (~ 1 ym) spot on the surface of a mi- 
croballoon. The interferometer will soon be coupled to an LSI-11 
controlled 4a sphere manipulator which will allow us to automati- 
cally inspect the entire surface area of a target sphere. 


3486 (UCRL—85972) Equilibrium vapor pressures of 
the hydrogen getters DPB and DPPE. Colmenares, C.A.; 
Garza, R.G. (Lawrence Livermore National Lab., CA 
(USA)). 1981. Contract W-7405-ENG-48. 15p. (CONF- 
810953—5). NTIS, PC A02/MF AOl. Order Number 
DE82001708. 

From JOWOG-12 and JOWOG-28 joint meeting; Aldermas- 
ton, UK (21 Sep 1981). 

The equilibrium vapor pressure of two hydrogen getters 1,4- 
diphenyl butadiyne (DPB) and 1,6-diphenoxy-2, 4-hexadiyne 
(DPPE) have been determined in vacuum (~ 107’ Torr) in the 
temperature range 23 to 75°C by the Knudsen effusion technique. 
Vapor pressure values for these two getters have not been previ- 
ously reported in the literature. In this study we have measured the 
vapor pressures of the two getters and from these data calculated 
their heats of sublimation. The hydrogen getters DPB and DPPE 
exhibited vapor pressures in the ranges 6.6x10~’-6.0x10~* for DPB 
and 3.5x10~7-8.4x10~* for DPPE in the temperature range of 23 to 
75°C. The heats of sublimation determined were 114 kJ/mole (27.1 
kcal/mole) and 51.9 kJ/mole (12.4 kcal/mole) for DPB and DPPE 
respectively. Additional work is needed at lower base pressures in 
the vacuum system to prevent hydrogen pick-up by the getters. In 
addition, mass-spectrometric measurements of DPPE species pro- 
duced during effusion will be required to fully characterize this 
getter. 


(UCRL—86117) Levitation, coating, and 
of particulate materials. Hendricks, C.D. (Lawrence Liver- 
more National Lab., CA (USA)). 12 Oct 1981. Contract W- 
7405-ENG-48. 15p. (CONF-811122—10). NTIS, PC A02/ 
MF AO1. Order Number DE82002578. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Several processes in various fields require uniformly thick 
coatings and layers on small particles. The particles may be used as 
carriers of catalytic materials (platinum or other coatings), as laser 
fusion targets (various polymer or metallic coatings), or for biologi- 
cal or other tracer or interactive processes. We have devised both 
molecular beam and electro-dynamic techniques for levitation of 
the particles during coating and electrodynamic methods of con- 
trolling and transporting the particles between coating steps and to 
final use locations. Both molecular beam and electrodynamic tech- 
niques are described and several advantages and limitations of each 
will be discussed. A short movie of an operating electrodynamic 
levitation and transport apparatus will be shown. 


3488 (UCID—18509-80-4-81-1-2) Development of ad- 
vanced technologies for photochemical tritium recovery. Tri- 
quarterly progress report, October 1, 1980-June 30, 1981. 
Herman, I.P.; Marling, J.B. (Lawrence Livermore National 
Lab., CA (USA)). 1 1981. Contract W-7405-ENG-48. 
26p. NTIS, PC A03/MF AO1. Order Number DE82000842. 

The CTCl; and CTBrs working molecules were synthesized, 
and laser construction, photochemistry, and process engineering for 
T/D recovery began during this reporting period. 
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0603 By-products 
REFER ALSO TO CITATION(S) 3506, 3507, 3512 


0607 Waste Management 
REFER ALSO TO CITATION(S) 3438 
0608 Properties 


3489 (Y—2242) Equilibrium omen og: for the 
system lithium-lithium ea eee 823, 873, and 
923°K. Simandl, R.F. (Oak Ridge Y-12 Plant, TN (USA)). 
Oct 1981. Contract W-7405-ENG-26. 24p. NTIS, PC A02/ 

MF AO1. Order Number DE82001626. 

Full equilibrium-pressure isotherms for the system lithium- 
lithium hydride-hydrogen at 823, 873, and 923°K were determined. 
Expressions for the solubility of hydroen in liquid lithium at these 
three temperatures were derived. The stoichiometry of the lithium 
hydride present as hydrogen-to-lithium atom ratios approached 
unity was determined. 
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3490 (ORNL—S5757, pp oy Special isotope pro- 
duction and Nov 1981. NTIS, PC ‘A10/MF 
A01. Order Number DE82003522. 

In Chemical Technology Division. Progress report, April 1, 
1979-March 31, 1981. 

Operations and production of transuranium elements (Cf, Es) 
at the Transuranium Processing Plant (TRU) are reported. Isotopic 
separations of Pu, Tl, Zn, Te, and Pb are reported. Separator R and 
D were conducted for Xe, Ti, Hg, and Tl. (DLC) 


3491 Chromatographic hydrogen isotope separation. Al- 
dridge, F.T. (to Department of Energy). US Patent 
4,276,060. 30 Jun 1981. Filed date 22 May 1979. vp. 

PAT-APPL-041364. 

Intermetallic compounds with the CaCu5 type of crystal 
structure , particularly LaNiCo and CaNi5, exhibit high separation 
factors and fast equilibrium times and therefore are useful for pack- 
ing a chromatographic hydrogen isotope separation colum. The ad- 
dition of an inert metal to dilute the hydride improves performance 
of the column. A large scale mutli-stage chromatographic separa- 
tion process run as a secondary process off a hydrogen feedstream 
from an industrial plant which uses large volumes of hydrogen can 
produce large quantities of heavy water at an effective cost for use 
in heavy water reactors. 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 4944, 5052, 5290, 5621 


3492 (CEA-N—2144) Monochromatic and identifiable 


photons used in photonuclear research. Beil, H.; Bergere, R. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service de la Metrologie et de la Physique 
Neutroniques Fondamentales). Jul 1980. 138p. NTIS “ts 
Sales Only), PC AA07/MF AO1. 

A general overview is given of the most common experi- 
mental procedures for the production and utilisation of monochro- 
matic and (or) identifiable photon probes actually operational in 
1979. Their basic characteristics, merits and drawbacks, together 
with their respective major domains of experimental physics to 
which they are usually applied, are also investigated. Methods for 
producing such monochromatic and (or) identifiable photon probes, 
with a continuously variable energy from a few MeV up till about 
180 GeV, are treated in some detail. Some of the most promising 
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future trends in the ulterior development of such electromagnetic 
probes are also mentioned. 


3493 (INIS-mf—6408, p Irradiation of liquid 
manure for the purpose of uliltzstion in agriculture. Simon, 
J.; di Gleria, M. ePhvinxien Veterinary Bislbeals and Feed- 
stuffs Institute, Budapest, Hungary); Szemeredi, Gy. (Cen- 
tral Veterinary Institute, Budapest, Hungary). 1980. Dep. 
NTIS (US Sales Only). 

From Energy technology conference on waste irradiation; 
Hanover, F.R. Germany (2 May 1979). 

The authors give an account of the use of ionizing radiation 
for disinfection of swine liquid manure. The most common repre- 
sentatives of pathogenic and facultative pathogenic microorganisms 
of swine liquid manure have been irradiated and their sensitivity to 
different doses of ®Co has been examined. The microorganisms 
proved to be more resistant to irradiation in culture media than in 
swine liquid manure, where most of the studied bacteria were killed 
by radiation dose of 4 kGy. However, a very high resistance has 
been found with the saprophytic and pathogenic mycobacteria and 
the spore containing Clostridium perfringens having required a 
lethal dose of 10 and 15 kGy respectively. After radiation-treatment 
the liquid manure can be used in agriculture for irrigation and it 
can be recycled to the stall cleaning procedures. The use of irradi- 
ated liquid manure as a possible animal food is also discussed. 


3494 (INIS-mf—6408) Irradiation of organic wastes for 
the purpose of animal food. (European Society of Nuclear 
Methods in — = (ESNA), Wageningen (Nether- 
lands)). 1980. 106 . = (CONF-7905103—). NTIS (US Sales 
Only), PC A06/M 

From Energy aii conference on waste irradiation; 
Hanover, F.R. Germany (2 May 1979). 

Separate abstracts were prepared for individualpapers. 


0703 Isotopic Power Supplies 


REFER ALSO TO CITATION(S) 4453 


3495 (AERE-R—9829) Operating experience with the 
Harwell thermo-mechanical generators. Cooke-Yarborough, 
E.H. (UKAEA Atomic Energy Research Establishment, 
Harwell. Instrumentation and Applied Physics Div.). Jun 
1980. 14p. NTIS (US Sales Only), PC A02/MF A01/ Also 
available from HMSO, price Pound2.00. 

The Stirling-cycle thermo-mechanical generator (TMG) pro- 
vides small amounts of electrical power continuously over long pe- 
riods, while requiring much less fuel than other power sources run- 
ning from hydrocarbon fuel or radio-isotopes. Two of these 25-watt 
generators, fuelled by propane, have been used to power the UK 
National Buoy on two successive missions. A total of more than 
three years experience at sea has now been accumulated. In addi- 
tion, a 60-watt version has provided the power for a major light- 
house for more than a year. An early development version of the 
Thermo-mechanical Generator, adapted to run from the heat of a 
radio-isotope source, was loaded with strontium 90 titanate in Octo- 
ber 1974 and has run continuously in the laboratory ever since. The 
improvements and changes found necessary in the course of 90,000 
generator-hours of running time are described, and the improve- 
ments in operational performance and reliability which have result- 
ed are outlined. 


3496 (DOE/ET/32043—T15) General purpose heat 
source task group. Final report. (General Electric Co., Phila- 
delphia, PA (USA). Valley Forge Space Center). 18 Se 
1979. Contract AC01-79ET32043. 102p. NTIS, PC A06/M 
A01. Order Number DE81024218. 

The results of thermal analyses and impact tests on a modi- 
fied design of a *°*Pu-fueled general purpose heat source (GPHS) 
for spacecraft power supplies are presented. This work was per- 
formed to establish the safety of a heat source with pyrolytic 
graphite insulator shells located either inside or outside the graphite 
impact shell. This safety is dependent on the degree of aerodynamic 
heating of the heat source during reentry and on the ability of the 
heat source capsule to withstand impact after reentry. Analysis of 
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impact test data result in a recommended GPHS 
all temperature and safety requirements. 
drop tests, and impact tests are recom- 

safety of this design. (LCL) 


(DPST—81-128-1) ***Pu fuel processes. Quarterly 

January-March 1981. Folger, R.L. (Du Pont de Ne- 

.. and Co., Aiken, (USA). Savannah River 

Lab.). Sep 1981. Contract AC09-76SR00001. 33p. NTIS, PC 
A03/MF AO1. Order Number DE82001705. 

Recent process development work indicates that the atmos- 
phere (cover gas) in which ***PuO, granules are sintered is a criti- 
cal parameter in the production of General-Purpose Heat Source 
(GPHS) fuel forms. An acceptable feed material for the direct fab- 
rication of **PuO, fuel was produced in the SRP HB-Line using a 
Pu(III) oxalate direct-strike precipitation technique that was devel- 
oped at SRL. 


(MLM—2872-OP) epee the CO/CO, reac- 
tion between carbon and plutonia at elevated temperatures. 
Johnson, E.W. (Mound Facility, Miamisburg, OH (USA 
1981. Contract AC04-76DP00053. 7p. (CO BI1OT6 
NTIS, PC A02/MF A0O1. Order Number DE82002593. 

From 9. DOE compatibility meeting; St Petersburg, FL, 
USA (27 Oct 1981). 

One of the problems associated with the sometimes protract- 
ed, ground storage of space PuO. RTG devices is the ingrowth of 
carbon dioxide and carbon monoxide in the gas phase due to the 
cyclical reaction established between the fuel (7°*PuO2) and the 
carbon impact body. This ingrowth proceeds according to the two 
equations: xCO + PuO2. = xCO2 + PuOs-x (1) and xCO, + xC = 
2xCO, etc. (2). This reaction stops after launch because the two 
solid-phase reactants are physically separated when the inside of the 
RTG is evacuated to space for performance reasons. When the 
RTG is stored on the ground, however, the product gases become 
established and can cause degradation of the solid-state thermoelec- 
tric elements. Controlling the reduction of the plutonia to such an 
extent that reaction (1) becomes thermodynamically unfavorable 
minimizes the continued generation of CO and CO:. The conditions 
necessary to maintain plutonia at a substoichiometric level are being 
determined. These test conditions are described and are supported 
with data from previous heat source studies. Finally a facility to 
perform the necessary treatment is described. 


(PNL—3833) Compatibility of strontium-90 flu- 
oride with containment materials at elevated temperatures. 
Fullam, H.T. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Aug 1981. Contract AC05-76RL01830. 198p. 
NTIS, PC A09/MF A01. Order Number DE82000710. 

The use of *SrF2 as a heat-source fuel requires that the *Sr 
be adequately contained during heat-source service. A program for 
determining the compatibility of *°SrF2 with containment materials 
at heat-source operating temperatures is described. These compati- 
bility studies included: initial and supplemental screening tests; 
WESF SrF, capsule demonstration tests; thermal gradient test; 
and long-term tests. TZM, Haynes Alloy 25, and Hastelloy C-276 
were the three materitals selected for evaluation at 600°, 800° and 
1000°C for periods up to 30,000 h. Results showed that all three 
alloys suffered substantial attack when exposed to the ®SrF2, al- 
though the TZM was more resistant to attack than the Hastelloy C- 
276 and Haynes Alloy 25. The latter two alloys appeared to pro- 
vide about equal resistance to fluoride attack for exposures longer 
than about 12,000 h. Attack of the alloys tested by the *SrF2 was 
due primarily to impurities. 


3500 (SAI—067-81R-001) Analytical and experimental 
heat transfer and flow-field prediction on a 

reentry module. elli, A.L. (General Electric Co., 

Philadelphia, PA (say, Science Applications, Inc., Wayne, 
PA (USA)). 5 ro 1980. Contract AC01-79ET32043. 23p. 
NTIS, PC A02/MF AO1. Order Number DE82002986. 

A General Purpose Heat Source (GPHS) has been designed 
for the purpose of supplying power to a radioisotope thermal gen- 
erator intended for interplanetary missions. The baseline configura- 
tion, nominally 2 in. x 4 in. x 4 in. with sharp edges and corners, is 
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required to survive accidental earth reentry as well as terminal 
impact velocities. Several problems have been identified relative to 
survival criteria during reentry. This paper is concerned with the 
flow field and reentry heating for a broad face-on or side-on 
reentry orientation. Moreover, the analysis considers convective 
heat transfer in the absence of roughness or ablation effects during 
the supersonic/hypersonic regime of reentry. The anaytical results 
are compared with wind tunnel data. From these studies it was 
concluded that heat transfer distributions for non-circular shapes ca 
be obtained for reentry conditions using wind tunnel data for the 
surface distributions and a stagnation value based on a reference 
sphere condition. The distributions obtained at a fixed Mach 
number (M > 1) appear valid over an extended range of Mach 
numbers. The above required definition of a proper velocity gradi- 
ent, and definition of an area aspect ratio. Flowfield predictions (in- 
viscid) using the CM2DT program provide a proper definition of 
pressure and shock characteristics for non-similar (viscous) solu- 
tions. (LCL) 


08 HYDROGEN 


REFER ALSO TO CITATION(S) 4557, 4558, 4559, 4560, 4561, 4562, 4644 
0801 Production 


REFER ALSO TO CITATION(S) 3820, 4462 


3501 (AD-A—093650) Photocatalytic water decomposi- 
tion and water-gas shift reactions over NaOH-coated, platin- 
ized TiO2. Technical report no. 19, 1 January-31 December 
80. Sato, S.; White, J.M. (Texas Univ., Austin (USA). t. 
of Chemistry). 9 Dec 1980. 15p. NTIS, PC A02/MF AOl1. 

The photocatalytic decomposition of gaseous water takes 
place over platinized TiO2 coated with NaOH (more than 7 wt. 
%). The quantum efficiency of H2 and O2 production reaches 
about 7% (20 micromole H2/hr) at the beginning of the reaction 
but declines with accumulation of the products due to the thermal 
back reaction over Pt. The effect of the back reaction can be re- 
duced by increasing the NaOH loading. 


3502 (BNL—51433) Advanced alkaline electrolysis cell 
development contract summary report. Advanced component 
testing in the Applied Research Industrial Electrolysis System 
(ARIES). Murray, J.N. (Teledyne Energy Systems, Timon- 
ium, MD (USA)). May 1981. Contract AC02-76CH00016. 
132p. NTIS, PC AO7/MF AOl. Order Number 
DE82003247. 

Hydrogen production via alkaline water electrolysis can be 
an efficient economic process. The commercially available compo- 
nents within the electrochemical cell [the cathode (Hz electrode), 
the anode (O2 electrode) and the interelectrode separator] have all 
required improvements. This study is intended to advance the alka- 
line electrolysis technology and demonstrate the technology using 
applied research hardware developed under previous contracts. 
The results from operating seven electrolysis modules during the 
previous 13 months are described. The reporting requirements for 
participation as part of the International Energy Agency hydrogen 
production program are included and the literature survey into 
metal applicable for hot alkaline environments is also attached as an 
appendix. 


3503 (LA-UR—81-2652) La(SO.)s _ thermochemical 
cycle for hydrogen production. Hallabaugh, C.M.; Bowman, 
M.G. (Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 7p. (CONF- 810942—7). NTIS, PC 
A02/MF AO1. Order Number DE82000590. 

From International Energy Agency Annex I workshop on 
thermochemical pe Julich, F.R. Germany (23 Sep 1981). 

The rate o decomposition of Lae(SO,)s is very high at tem- 
peratures > 1425°K, high enough to be useful for a thermochemical 
cycle. At progressively lower temperatures the rate falls rapidly 
and is too slow for consideration below 1350°K. The results are 
shown in graphic form. An analysis of these results was made to 
determine the controlling step in the decomposition. The data were 
fitted to the model for small particles with gas film diffusion being 
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the controlling step. In previous studies of sulfate decomposition up 
to about 1200°K, the major component in the product was found to 
be SOs with only small amounts of SO:. At the higher temperatures 
of the present experiments some additional decomposition of SOs 
and a larger fraction of SO. was expected, and indeed the fraction 
of SO: did increase considerably as the temperature was increased. 
Even though the concentration of SO2 increases much faster than 
SO; LANL evaluations indicate that the composition is not at equi- 
librium, and a catalyst for SOs decomposition may be helpful. 


3504 (ORNL—S5757, pp 81-118) Biotechnology and 
vironmental programs. Nov 1981. NTIS, PC Al0/MF AOL. 
Order Number DE82003522. 

In Chemical Technology Division. Progress report, April 1, 
1979-March 31, 1981. 

This section reviews research and development in the fol- 
lowing areas: (1) chemical processes that utilize living microorgan- 
isms or active fractions from living organisms; (2) advanced auto- 
mated analytical instrumentation and techniques for application to 
analyses of physiologic fluids and to chemical process control; (3) 
monitoring of fossil energy process facilities to determine environ- 
mental suitability; and (4) chemical processes for pollution abate- 
ment. 


3505 Thermochemical generation of hydrogen and 
oxygen from water. Bamberger, C.E.; Robinson, P.R. (to 
t of ie oe. US Patent 4,276, 279. 30 Jun 1981. 
Filed date 8 Feb 19 
A thermochemical ) process for the production of hy- 
drogen exploits the reaction between sodium manganate (NaMnO2) 
and titanium dioxide (TiO2) to form sodium titanate (NasTiOs), 
manganese (II) titanate (MnTiOs) and oxygen. The titanate mixture 
is treated with sodium hydroxide, in the presence of steam, to form 
sodium titanate, sodium manganate (III), water and hydrogen. The 
sodium titanate-manganate (III) mixture is treated with water to 
form sodium manganate (III), titanium dioxide and sodium hydrox- 
ide. Sodium manganate (III) and titanium dioxide are recycled fol- 
lowing dissolution of sodium hydroxide in water. 


3506 In the Tandem Mirror Reactor to the 
sulfur-iodine process for Calloway, 
T.R. (Lawrence Livermore Lab, . Proceedings, Interso- 
ciety Energy Conversion E hw, Conference; 2: 1668- 
1674(1980) (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

In this paper, the authors present progress to date on cou- 
pling the Tandem Mirror Reactor (TMR) to thermochemical cycles 
for hydrogen production. They use the example of the sulfur iodine 
cycle as developed by the General Atomic Company, and the blan- 
ket concept based on a pool boiler of a molten mixture of lithium 
and sodium. 23 refs. 


3507 Scoping study of a Tandem-Mirror fusion reactor 


coupled to a thermochemical hydrogen synfuel plant. Ribe, 
F.L.; Woodruff, G.L.; Rowe, D.L. (Univ of Wash, Seattle). 
Proceedings, Intersociety Energy Conversion Engineering Con- 
Serence; 2: 1680-1685(1980). (CONF- 800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

paper summarizes a scoping design of a D-T fusion re- 

actor coupled to a hydrogen producing synthetic fuel plant. The re- 
actor is a Tandem Mirror with barrier cells, and the synfuel plant 
uses the General Atomic thermochemical sulfuric-acid hydrogen 
iodide process. 10 refs. 


3508 Mark-13 process for hydrogen production. van 
Velven, D.; Langenkamp, H. (Comm of the Eur Communi- 
ties, Ispra, Italy). Proceedings, Intersociety Energy Conversion 
Engineering Conference; 2: 1716-1720(1980). (CONF- 
800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

MARK-13 is a process for hydrogen production by the ther- 
mochemical decomposition of water, developed at the Joint Re- 
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search Center of the European Communities at Ispra, Italy. The de- 
velopment of this cycle is well past the laboratory stage and a 
bench-scale continuous plant was designed and constructed. In the 
present paper, the process description is confined to a schematic 
drawing ~4 the model and a concise lay-out of the reactor arrange- 
ment. 7 refs. 


3509 ww power for hydrogen production. Johnson, 
K.E.; Verma, A. (Sask Power Corp, Regina). Proceedings, 
Intersociety Ene ergy Conversion Engineering Conference; 3: 
2015-2018(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Electric utilities are discussed in terms of economics for 
them to produce hydrogen electrolytically using off-peak power 
than to make it directly by the steam reforming reaction. Several 
load versus time profiles are discussed and the Saskatchewan situa- 
tion is elaborated upon. The topping power need not be off-peak, 
but its price together with the efficiency of the electrolytic units 
are the critical factors. 3 refs. 


3510 Development status of the General Electric solid 
ee electrolyte water electrolysis technology. Nuttall, 

J. (GE, Wilmington, Mass). Proceedings, Intersciety 
Ene Conversion Engineering Conference; 2: 1721- 
1724(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

The General Electric Company is engaged in an ongoing 
program to develop and scale up the solid polymer electrolyte elec- 
trochemical cell technology for large scale hydrogen generation ap- 
plications for chemical and industrial uses and energy storage. 


3511 High-temperature water electrolysis for hydrogen 
production. Bowman, R.M.; Jody, B.J.; Blurton, K.F. (Inst 
of Gas Technol, Chicago, Ill). Proceedings, Intersociei 
Ene Conversion Engineering Conference; 2: 1725- 
1730(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Previous work has shown that high-temperature water elec- 
trolysis has the potential to be highly efficient because part of the 
energy required for water decomposition can be supplied as heat. 
This study identifies the importance of the system parameters, such 
as temperature, pressure, water conversion ratio, water/steam sepa- 
ration procedure, and electrical generation efficiency, on hydrogen 
production efficiency. 4 refs. 


3512 High-temperature thermochemical water splitting 
cycle fusion reactor design considerations. Cheng, E.T.; 
Wong, C.P.C.; McCorkle, K.H. Jr.; Trester, P.W.; Schultz, 
K.R. (Gen At Co, San Diego, Calif). Proceedings, Interso- 
ciety Energy Conversion Engineering Conference; 3: 1943- 
1950(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

The design considerations were explored for the adaptation 
of the high-temperature General Atomic sulfur-iodine thermoche- 
mical water splitting cycle to a fusion reactor heat source. Viable 
design approaches were identified for each problem area and con- 
stitute the basis for a comprehensive conceptual synfuel fusion reac- 
tor design study. 19 refs. 


3513 Process economics and the second law in thermo- 
chemical hydrogen production: the effect of heat transfer. 
Funk, J.E.; Prueitt, J.K. (Univ of Ky, Lexington). Proceed- 
ings, Intersociety Energy Conversion Engineering Conference; 
3: 2000-2003(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

In this paper the relationship among the irreversibilities, effi- 
ciency, capital costs, and production costs is presented. Quantitative 
results for the effect of heat transfer on efficiency and production 
cost are developed. A production cost-thermal efficiency diagram is 
shown for the case in which all process equipment has the same ir- 
reversibility/cost relationship as heat exchangers. 9 refs. 
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3514 Decomposition of sulphuric acid using hot air. A 
process applied to thermochemical cycles for hydrogen pro- 
Se ie 


A.; Beghi, G. (Comm of the Eur Communi- 
- a I y), Proceedings ——. at Conversion 
neering ference; 3: 2004- 
300806). 


(CONF- 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Thermal decomposition of H/sub 2/SO/sub 4/ constitutes 
one of the most important steps in many chemical cycles for hydro- 
gen generation by water splitting. In order to avoid the severe 
problems related to construction materials required for thermal de- 
composition of H/sub 2/SO/sub 4/ in all known processes, this 
paper describes these difficulties using hot air at temperatures of up 
to 900/degree/C. 16 refs. 


3515 renee comets se Ge atts ets tate Sate 
gen production process. Summers, W.A.; Ammon, R.L.; 
Parker, G.H. (Westinghouse Electr Corp, Pittsburgh, Pa). 
Proceedings, Intersociety O) CONF- 200806) Engineering Con- 
ference; 3: 2008-2014(1980). ( 
From 15. intersociety energy conversion Solsices confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Highlights of recent technological progress, design and oper- 
ational studies are reviewed for the Sulfur Cycle hydrogen produc- 
tion process. For hydrogen plants driven by solar energy, oper- 
ational considerations have been taken into account when making 
plant configuration and performance estimates. 3 refs. 


3516 Hybrid Pa ine rere cycle using copper sulfate 
and mixed copper ver fing J.D.; Remick R. R.J.; Foh, 
S.E.; rrvedee. 2g M.M. (Inst of Gas Technol, Chicago, Ill). 
Proceedings, Intersociety ag Ros ey — Con- 
ference; 3: 2285-2288(1980). ( 

From 15. intersociety energy aie oa confer- 
ence; Seattle, WA, USA (18 fn 

The Institute of Gas Technology (IGT) has derived and de- 
veloped a hybrid thermochemical water-splitting cycle based on 
mixed copper oxides and copper sulfate. Similar to other metal 
oxide-metal sulfate cycles that use a metal oxide to “concentrate” 
electrolytically produced sulfuric acid, this cycle offers the advan- 
tage of producing oxygen (to be vented) and sulfur dioxide (to be 
recycled) in separate steps, thereby eliminating the need of another 
step to separate these gases. 10 refs. 


3517 Thermochemical cycle for hydrogen production 
based on cerium-titanium-sodium-oxygen compounds. Bam- 
berger, C.E. (Oak Ridge Natl Lab, Tenn). Proceedings, In- 
tersociety Energy Conversion Engineering Conference; 3: 2293- 
2294(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

A. thermochemi cycle for splitting H/sub 2/O and/or 
CO/ea 2/, consisting mainly of three rections and involving 
cerous-sodium-titanates is described. These quarternary titanates are 
very important to the system and they stabilize the cerium(III). 
Their X-ray powder patterns are identical in the range of composi- 
tion studied. 6 refs. 


0802 Storage 


3518 Titanium alloy composition and method for the 
storage of hydrogen. De Pous, O. (to Battelle Memorial In- 
stitute (Switzerland)). US Patent 4,278,466. 14 Jul 1981. Pri- 
ority date 14 Nov 1978, Switzerland, vp. 

A titanium-iron-type alloy for the storage of hydrogen 
having an atomic composition corresponding to the formula 
tiwfexm’ym"z in which m’ is a substituent for iron from the transi- 
tion metals of group Vb or group vib of the periodic system, m” is 
another iron substituent selected from the group which consists of 
nickel and manganese but which is nickel when m’ is chromium 
and Y and Z are each between 0.01 and 0.2; w, representing the 
atomic concentration of titanium is at least equal to the sum 
x+y+z. The alloy can be charged with hydrogen, stored and de- 
sorbed from hydrogen. 
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3519 Gas distribution equipment in hydrogen service-- 
phase II. Jasionowski, W.J.; Huang, H.D. (Inst of Gas 
Technol, Chicago, Ill). Proceedings, Intersociety Energy Con- 


version Engineering Conference; 3: 2295-2300(1980). (CONF- 
800806—) 


From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

The hydrogen permeability of three different types of com- 
mercially available natural gas polyethylene pipe was determined. 
The data collected show that the polyethylene pipe is 4 to 6 times 
more permeable to hydrogen than to methane. Ring tensile tests 
were conducted on permeability-exposed and as-received samples. 4 
refs. 


0804 Marketing And Economics 


REFER ALSO TO CITATION(S) 3509, 3513 


0808 Properties 
REFER ALSO TO CITATION(S) 3486 


3520 Catalytic combustion of hydrogen in model appli- 
ances. Pangborn, J.B. (Inst of Gas Technol, Chicago, Ill). 
Proceedings, Intersociety Energy Conversion Engineering Con- 
ference; 2: 1731-1736(1980). (CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

This paper treats the subject of adapting to appliance use the 
chemical reaction of oxidizing hydrogen gas to water vapor using 
oxygen from ambient air. The chemical reaction is pure (flameless) 
catalytic combustion of the hydrogen in air and at the surface of a 
specially catalyzed material. 5 refs. 
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— ALSO TO CITATION(S) 3141, 3142, 3551, 3573, 3634, 4462, 4485, 
6 


3521 (ANL/CNSV-TM—85) State of the art of landfill 
gas recovery. (Argonne National Lab., IL (USA); EMCON 
Associates, San Jose, CA (USA)). Jul 1981. Contract W-31- 
109-ENG-38. 117p. NTIS, PC A06/MF AOl. Order 
Number DE82003261. 

Optimization of methane recovery from landfills involves 
management of the physical and reclaimed factors associated with 
extraction of the gas. The technology of gas-recovery enhancement 
is rapidly evolving and is linked closely with numerous site-specific 
variables. The state-of-the-art study describes the most common re- 
covery-system techniques and methodologies, and operates some 
promising alternative methods that can affect future recovery de- 
signs and mathematical models. Gas extraction characteristics are 
summarized for eight on-line and pending systems. One common 
element in current recovery progress is the vertical gas gathering 
well connected by piping networks to a common compressor/proc- 
ess station. Proper management of the recovery systems includes 
minimizing air intrusion; monitoring system components to maintain 
anaerobic conditions; elimination of leaks, breakage or blockages in 
the system; and maximization of gas containment. To optimize gas 
recovery, gas wells should be surrounded by open network materi- 
als that permit creation of zones of relatively high gas permeability. 
Acceptable materials include broken concrete and asphalt, nonsolu- 
ble gravel and rock, and rubber tires. Wherever possible, recovery 
systems can be integrated with other land uses and operated com- 
patibly with gas migration control systems. 
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3522 (CONF-801030—(Vol.1), pp Bly 177) Biogas in 
India: retrospects and prospects. Sood, D.K. (PRC Energy 
Analysis Co., McLean, VA). 1980. NTIS (US Sales Only), 
PC ADI/MF" AOl. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 

gy; Sao Paulo, Brazil (5 Oct 1980). 

India is one of the few developing countries which have at- 
tempted utilizing biogas in a large number of rural areas. In these 
areas, biogas technology reconciles two seemingly conflicting func- 
tions; using cattle dung and other organic material both as fuel and 
as fertilizer for agricultural production. Biogas energy systems have 
the potential of significantly meeting fuel and fertilizer needs of 
rural India. To date, almost 74,000 biogas plants have been built. 
This development has, however, highlighted several problems 
likely to be faced in realizing the full potential of biogas energy sys- 
tems in India. This paper attempts to describe the growth of biogas 
technology in the light of various issues involved, as well as their 
impacts on the prospects of biogas generation in India. 


3523 SS ee pp 191-197) Gasification 
of lignocellulosics for methanol production. Yang, V.; Trin- 
dade, S.C. =, r* Tecnologia Promon, Rio de Janeiro, 
Brazil). 1980. NTIS (US Sales Only), PC A21/MF AOl1. 
Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The status of the Brazilian alcohol program is reviewed. Di- 
versification strategies for the production of liquid fuels are dis- 
cussed. The gasification of lignocellulosics for methanol production 
is described. Several critical parameters determine the gas composi- 
tion and the performance of a gasifier for lignocellulosics. Among 
these, temperature, pressure and the gasification agent have pro- 
nounced effects on any proposed gasifier. At high temperatures and 
low pressure, syngas dominates the equilibrium gas composition. In 
the opposite extreme of mild to low temperatures and medium to 
higher pressures, methane formation has a favorable equilibrium. 
The choice of the gasifier operating pressure hinges on factors, in 
addition to thermodynamics. If the gas derived from gasification of 
lignocellulosics is to be used as syngas for fuel methanol, process 
energy efficiency becomes of paramount importance. Our results in- 
dicate that atmospheric gasification may lead to unaffordable 
energy costs for gas compression, even considering methanol syn- 
thesis at 50 atm - the lowest pressure level based on commercial 
technology. Lignocellulosics such as wood are typically deficient in 
hydrogen compared with methanol. Water is the most abundant 
source of hydrogen and hence it is a prime candidate as the gasifi- 
cation agent. The potential of water as steam to gasify wood is re- 
inforced by available experimental evidence, suggesting a more fa- 
vorable kinetics compared with coal steam gasification. 


3524 (DOE/CS/20030—2) Industrial utilization of 
waste-derived energy. Volume II (Appendices 1 and 2). 
(Kaiser Engineers, Oakland, CA (USA)). Sep 1981. Con- 
tract AC03-78CS20030. 20ip. NTIS, PC A10/MF AOl. 
Order Number DE82003287. 

The results of a study to determine the economic and techni- 
cal feasibility of producing medium-Btu fuel gas in a partial oxida- 
tion unit (Purox System) from a combination of both rural and 
urban wastes are presented. This volume contains institutional as- 
pects, a review of alternative technologies and a program recom- 
mendation. 


3525 (DOE/CS/40214—T1) ARC-coal hon process 
development program. Phase 1B. Final technical progress 
report, 15 September 1979-31 September 1980. (Avco Sys- 
tems Div., Wilmington, MA (USA)). 30 Oct 1980. Contract 
ACO07-79CS40214. 528p. NTIS, PC A23/MF AOl. Order 
Number DE82002844. 

For many years, acetylene was a major feedstock in the 
chemical industry, being used for the manufacture of such impor- 
tant large-volume chemicals as vinyl chloride, vinyl acetate, acry- 
lonitrile, acetaldehyde, and several others chemicals. Since the mid- 
1960's, however, acetylene has been largely replaced by olefins like 
ethylene and propylene. These olefins, though sometimes less suit- 
able as feedstocks than acetylene, became more economical as they 
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became readily available at prices considerably lower than acety- 
lene. The successful development of the Arc-Coal process appears 
to offer a new competitive option to ethylene while reducing the 
risk of feedstock shortage by relying on the vast coal resources 
within the US. The Arc-Coal Acetylene process has been tested 
successfully at both the 100 kW and 1 MW levels, clearly demon- 
strating that acetylene can be economically produced from coal in a 
one-step reaction, and that the current reactor design approach is 
capable of being scaled up to commercial size. The process is 
shown to be commercially competitive with the currently available 
process for acetylene manufacture and, more importantly, competes 
attractively with ethylene in the manufacture of vinyl chloride and 
vinyl acetate. With the commercial advent of the arc-coal acetylene 
process, it will become possible to manufacture acetylene more eco- 
nomically than by conventional process. Substantial ethylene price 
increases tied closely to, and driven by, higher crude oil and natu- 
ral gas prices are a clear long-term trend which appears certain to 
continue well into the foreseeable future with periodic market vari- 
ations. This situation will make the Arc-coal Acetylene process a 
leading contender for the production of chemicals such as vinyl 
chloride and vinyl acetate, substituting a coal feedstock process for 
the current liquid hydrocarbon-fed ethylene-to-vinyl monomers 
processes. 


3526 (DOE/ET/11313—7) Fundamental characteriza- 
tion of alternative-fuel effects in continuous-combustion sys- 
tems. Quarterly technical progress report, 1 April 1981-30 
June 1981. Kowalik, R.M.; Ruth, L.A. (Exxon Research 
and Engineering Co., Linden, NJ (USA)). Jul 1981. Con- 
tract AC22-77ET11313. 15p. NTIS, PC A02/MF AO1. 
Order Number DE82002802. 

Recent efforts have involved the modification/shakedown of 
the Variable Pressure Jet-Stirred Combustor (VPJSC), the design 
and construction of a facility for the measurement of liquid fuel 
spray droplet size distributions, and fuel nitrogen conversion experi- 
ments in the Jet-Stirred Combustor (JSC). This report discusses 


progress in each of the above subject areas, including details of 
VPJSC air and fuel system modifications and corresponding check- 
out experiments, a description of the spray facility and planned ex- 
periments therein, and revisions/improvements in the fuel nitrogen 
conversion measurement procedures and run condition test matrix. 


3527 (DOE/ET/11313—8) Fundamental characteriza- 
tion of alternate-fuel effects in continuous-combustion sys- 
tems. Quarterly technical progress report, 1 July 1981-30 
September 1981. Kowalik, R.M.; Ruth, L.A. (Exxon Re- 
search and Engineering Co., Linden, NJ (USA)). Oct 1981. 
Contract AC22-77ET11313. 1lp. NTIS, PC A02/MF AO1. 
Order Number DE82002946. 

The overall objective of this research program is to assist in 
the development of fuel-flexible combustion systems which can ac- 
commodate future alternate fuels derived from non-petroleum re- 
sources, with particular emphasis on liquid hydrocarbon fuels and 
gas turbine combustors. The program is divided into coordinated 
experimental and analytical efforts. The objectives of the experi- 
mental program are to obtain an improved understanding of the re- 
lationships among soot production, fuel nitrogen conversion, fuel 
properties, and combustor operating conditions in highly backmixed 
systems and to provide a data base for the development of corre- 
sonding analytical models/correlations. The approach has been to 
study soot production and fuel nitrogen conversion processes in 
several jet-stirred combustors, which provide reasonable simulations 
of the highly backmixed combustion environments found in gas tur- 
bine combustors, yet still retain sufficient experimental simplicity to 
control and characterize fundamental parameters. The objective of 
the analytical program is to provide modeling/correlation capabili- 
ties which can be used as design aids for the development of fuel- 
tolerant combustion systems. The approach has been to develop 
quasi-global chemical kinetic descriptions of the pertinent combus- 
tion processes and to incorporate these mechanisms into a modular 
gas turbine combustor model consisting of coupled well-stirred and 
plug flow reactors. Experimental efforts during the past quarter 
principally involved soot production experiments in the Variable 
Pressure Jet-Stirred Combustor and fuel nitrogen conversion ex- 
periments in the Jet-Stirred Combustor and the Liquid Fuel Jet- 
Stirred Combustor. 
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(DOE/ET/20611—12-Vol.1) Research and evalua- 
tion of biomass resources/conversion/utilization systems. Bio- 
mass allocation model. Volume I. Text and appendices A and 
B. Stringer, R.P.; Ahn, Y.K.; Chen, H.T.; Helm, R.W.; 
Nelson, E.T.; Shields, K.J. (Gilbert Associates, Inc., Read- 
ing, PA (USA)). Aug 1981. Contract AC02- 78ET20611. 
222p. (GAI—2204-Vol.1). NTIS, PC Al0/MF AOl. Order 
Number DE82000838. 

A biomass allocation model has been developed to show the 
most profitable combination of biomass feedstocks, thermochemical 
conversion processes, and fuel products to serve the seasonal condi- 
tions in a regional market. This optimization model provides a tool 
for quickly calculating which of a large number of potential bio- 
mass missions is the most profitable mission. Other components of 
the system serve as a convenient storage and retrieval mechanism 
for biomass marketing and thermochemical conversion processing 
data. The system can be accessed through the use of a computer 
terminal, or it could be adapted to a micro-processor. A User's 
Manual for the system has been included in Appendix A of the 
report. Biomass derived fuels included in the data base are the fol- 
lowing: medium Btu gas, low Btu gas, substitute natural gas, ammo- 
nia, methanol, electricity, gasoline, and fuel oil. 


3529 (DOE/ET/20611—12-Vol.2) Research and evalua- 
tion of biomass resources/conversion/utilization systems. Bio- 
mass allocation model. Volume 2. Appendices 
R.P.; Ahn, Y.K.; Chen, H.T.; Helm, R.W.; 
Shields, K.J. (Gilbert Associates, Inc., Reading, P A (USA 

cs 1981. Contract AC02- 78ET20611. 323p. (GAI—2204- 

2). NTIS, PC A14/MF_ AO1. der Number 
DE#3000839. 

The Biomass Feedstock Allocation Model User's Manual is 
presented. The results of an economic analysis of biomass thermo- 
chemical conversion processes are presented as: a sample computer 
run for process economics; process cost sensitivity plots (the effect 
of plant capacity and feedstock cost on product cost); and the re- 
sults of a computer analysis showing product costs using discounted 
cash flow and utility financing method. The results of process mod- 
eling activities are also included. 


3530 (DOE/ET/23023—T4) Feasibility study on new 
processes for fuel from biomass. Summary report, June 1, 
1979-January 31, 1981. Rogers, D.Z.; Wilhelm, D.J.; Ross, 
D.S. (SRI International, Menlo Park, CA (USA)). Jan 1981. 
Contract AC03-79ET23023. 94p. NTIS, PC A05/MF A011. 
Order Number DE82002834. 

The goal of the work performed under this contract was to 
determine the technical and economic feasibilty of producing liquid 
fuels from biomass by two types of proposed processes: peroxidic 
conversion and catalyzed direct liquefaction in a carbon monoxide/ 
steam system. The work under this contract was divided into three 
tasks: peroxidic conversion; novel acid/oase systems; and economic 
evaluation of Tasks I and II. The plant capacity and design and 
economic bases were chosen to facilitate comparison with the LBL 
and PERC process concepts previously evaluated for DOE by SRI. 
In the absence of new data that could lead to more optimistic con- 
clusions, this evaluation was necessarily cast in the same light as 
SRI's recent evaluation for DOE of the Albany liquefaction pro- 
gram. The product still appears to be a crude, complex, viscous, 
and troublesome material that could not be marketed, even as a 
low-grade fuel, because it is too costly and it is a material that is 
not an economical chemical feedstock. Consequently, with current 
technology, catalytic direct biomass liquefaction still appears to 
offer little potential for commercialization. Economically feasible 
direct biomass liquefaction will require significant breakthroughs in 
catalyst technology to give higher yields and qualities of products 
under milder process conditions, thus reducing capital and operat- 
ing costs. Implications for research aimed at improving the lique- 
faction data base and the understanding of possible liquefaction 
processes are also discussed. 
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(DOE/PC/30299—T4) Experimental investigation 
of synfuel spray characteristics and combustion 
technical progress report, April 1-June 30, 1981. 
m Development Labs., Inc., Costa Mesa, CA 
SA)). Jul 1981. Contract AC22-80PC30299. 80p. NTIS, 
A05/MF AO1. Order Number DE82000412. 

The primary objective of this project is to obtain fundamen- 
tal information on the characteristics and behavior of both petro- 
leum-based oils and synthetic fuels in spray combustion by applying 
advanced optical diagnostic techniques to study the processes of 
fuel injection and atomization, droplet ignition, and spray combus- 
tion. This program is being conducted in the following three 
phases: cold flow spray experiments; monodispersed droplet com- 
bustion; and spray combustion experiments. Efforts focused this 
quarter primarily on the spray formation study. Drums of # 2 and 
# 6 fuel oils have been received and an allotment of SKC-II middle 
distillate is available. Parametric testing of all candidate injectors 
with # 2 fuel oil was completed. Efforts on spray characterization 
study were limited to completion of the final design of the traverse 
system for the Droplet Sizing Interferometry (DSI). Detailed 
design of the monodisperse droplet combustion was completed and 
the procurement and as interactions technology program; high-level 
waste form preparation; development of backfill materials; develop- 
ment of structural engineered barriers; disposal charge analysis; 
analysis of spent fuel policy implementation; spent f water. Field 
measurements and observations are reported for each site. Analyt- 
ical data and field measurements are presented in tables and maps. 
Uranium concentrations in the sediments which were above detec- 
tion limits ranged from 0.10 t 51.2 ppM. The mean of the loga- 
rithms of the uranium concentrations was 0.53. A group of high 
uranium concentrations occurs near the junctions of quadrangles 
AB, AC, BB, a 200 mK. In case 2), x-ray studies of isotopic phase 
separation in *He—‘*He bcc solids were carried out by B. A 
Fraass. 


(SERI/TR—09038-7) Dry fermentation of agricul- 
cost eaten laa subcontract report, 1 January 1980-31 
December 1980. Jewell, W.J.; Chandler, J.A.; Dell’Orto, S.; 
Fanfoni, K.J.; Fast, S.; Jackson, D.; Kabrick, R.M. (Solar 
Energy Research Inst., Golden, CO (USA); Cornell Univ., 
Ithaca, NY (USA). Coll. of Agriculture and Life Sciences). 
Sep 1981. Contract AC02-77CH00178. 516p. NTIS, PC 
A22/MF A0O1. Order Number DE82001612. 

A dry fermentation process is being developed to convert 
agricultural residues to methane, using the residues in their as pro- 
duced state. The process appears to simplify and enhance the possi- 
bilities for using crop residues as an energy source. The major 
process variables investigated include temperature, the amount and 
type of inoculum, buffer requirements, compaction, and pretreat- 
ment to control the initial available organic components that create 
pH problems. A pilot-scale reactor operation on corn stover at a 
temperature of 55°C, with 25% initial total solids, a seed-to-feed 
ratio of 2.5%, and a buffer-to-feed ratio of 8% achieved 33% total 
volatile solids destruction in 60 days. Volumetric biogas yields from 
this unit were greater than 1 vol/vol day for 12 days, and greater 
tnen 0.5 vol/vol day for 32 days, at a substrate density of 169 kg/ 
m*. 


3533 (SERI/TR—98357-1) Biological conversion of bio- 
mass to methane. Final report, January 1, 1980-March 31, 
1981. McFarlane, P.N.; Pfeffer, J.T. (Solar Energy Re- 
search Inst., Golden, co (USA); Illinois Univ., Urbana 
(USA). t. of Civil Engineering). Jul 1981. "Contract 
AC02-77CH00178. 160p. NTIS, PC AO8/MF AOl. Order 
Number DE82003928. 

The production of a fuel gas by the anaerobic digestion of 
crop residues is economically unattractive because of the poor con- 
version efficiencies experienced with high rate methane fermenta- 
tion processes. Pretreatment of the residue prior to fermentation has 
been found to substantially improve the biodegradability of the 
ligno-cellulose fibers. Thermo-chemical pretreatment using NaOH 
at temperatures up to 200°C has been found to be effective for lab- 
oratory-scale studies. The effectiveness of this pretreatment was 
evaluated using 0.775-m* methane fermentation reactors. A mini- 
mum feed slurry solids concentration of five percent was used. Pre- 
treatment conditions tested included NaOH concentrations ranging 
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from 1.33 to 13.3% by weight, treatment temperature ranging from 
106 to 160°C, solids concentration during pretreatment ranging 
from 16.8 to 33.2% and pretreatment time ranging from 0.316 to 
3.16 hours The solids concentration and pretreatment temperature 
did not have a significant effect on the gas yield from corn stover. 
Increases in caustic dosage and pretreatment time increased the gas 
yield until inhibitory conditions developed. Caustic levels above 
7.33% and pretreatment times greater than 120 minutes produced 
products that caused severe inhibition of the methanogenic bacteria 
when processing corn stover. When processing wheat straw, all 
pretreatment conditions resulted in inhibition of the methaogenic 
microorganisms. The first-order rate constant based on COD reduc- 
tion for corn stover was increased from 0.25 day~! for untreated 
stover to 0.51 day~' for pretreatment conditions of 4.33% caustic 
and a one-hour pretreatment time. The stover biodegradability was 
increased from 36% to 78%. Because of the high cost of caustic, 
the improved conversion efficiencies will not be cost-effective. 
High rate methane fermentation of corn stover and wheat straw 
does not appear to be economically feasible. 


3534 Computation of phase and chemical equilibrium. 
White, C.W. III; Seider, W.D. (Univ of Pa, Philadelphia). 
AIChE (American Institute of Chemical Engineers) fuoreak 
27: No. 3, 466-471(May 1981). a 

The Rand algorithm for calculation of compositions of phase 
and chemical equilibrium is extended to permit specification of ex- 
tents of reactions that cannot be taken at equilibrium. Pseudo-Gibbs 
free energies of formation are introduced to permit specification of 
temperature approaches. The extended algorithm is demonstrated 
for methane reforming. 11 refs. 
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REFER ALSO TO CITATION(S) 3154, 3528, 3529, 3620, 3621, 3625, 3629, 
3633, 3636, 4425, 4430, 4431, 4432, 4433, 4434, 4435, 4436, 4437, 4438, 4439, 
4440, 4508, 4552, 4555, 4581, 4581, 4587, 4588, 4589, 4590, 4591, 4592, 4596, 
4600, 4601, 4602, 4603, 4605, 4608, 4609, 4611, 4616, 4622, 4623, 4624, 4625, 
4626, 4627, 4628, 4631, 4632, 4636, 4637, 4638, 4639, 4640, 4641, 5665 


3535 (CONF-801030—(Vol.1), pp 3-7) Integral ap- 
proach to power alcohol production. Faust, U. (Uhde GmbH, 
Hoechst, Germany); Praeve, P. 1980. NTIS (US Sales 
Only), PC A21/MF A01. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The individual process steps for ethanol production as an 
automotive fuel, from agricultural plantation to the final use, are all 
well developed. The adaptation of each step to the others and to 
the existing local production conditions, however, has not been put 
into practice anywhere, so that existing know how and technology 
is not used as yet for optimal process design. A model of procedure 
to this aim is presented and discussed. 


3536 (CONF-801030—(Vol.1), pp 9-12) Low energy 
consumption of distillation equipment during the production 
of ethanol fuels. Katzen, R.; Frank, B.; Giannoni, V.T. 
(Nordon Industrias Metalurgicas, Sao Paulo, Brazil). 1980. 
(In Portuguese). NTIS (US Sales Only), PC A21/MF AO1. 
Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


3537 (CONF-801030—(Vol.1), pp 13-19) Solid phase 
fermentation for intermediate scale ethanol production. 
Kirby, K.D.; Mardon, C.J. (Commonwealth Scientific and 
Industrial Research Organization, Melbourne, Australia). 


1980. NTIS (US Sales Only), PC A21/MF AOI. Order 
Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A solid phase fermentation process is being developed for 
the production of fuel ethanol from sugar beet and other sugar and 
starch crops. The advantages of the process are: no need for nutri- 
ent addition, as there is sufficient nutrient in the beet; no need for 
beet sterilization; no need for expensive sugar extraction equipment; 
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lower capital cost compared with the liquid phase fermentation 
process, e.g., the fixed capital for a 1.5 Ml/yr plant would be about 
57% lower than that for a similar liquid fermentation plant; lower 
production cost compared with the liquid phase process, e.g., the 
production cost is 25% lower for a 1.5Ml/yr plant; and, less stillage 
for disposal. 


3538 (CONF-801030—(Vol.1), eB 23-24) EX-FERM 
process for ethanol 727 Rolz, C.; de Cabrera, S.; Mo- 
rales, E.; de Arriola, M.C.; de Micheo, F. (Instituto Cen- 
troamericano de Investigacion y eee. Industrial, 
Guatemala). 1980. NTIS (US Sales Only), PC A21/MF 
A01. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The EX-FERM process is the concurrent extraction and fer- 
mentation of the sucrose in sugar cane to ethanol. This novel solid- 
liquid mixed phase fermentation system is described, giving details 
of the experiments at the laboratory level. 


3539 (CONF-801030—(Vol.1), pp 33-36) Use at a sn 
wave ovens in the production of f industrial ethano 

J.T.; Concone, B.R.V.; Moraes, V.L.V.; Doin. P PAS — 
dugno, C.C.; Andrade, ‘A. O.M.; Perri, E.B.; Perin, AH. (In- 
stituto Maua de Tecnolo Sao Caetano do Sul, Brazil). 
1980. (In Portuguese P NTS (US Sales Only), PC A21/MF 
AO0l. Order Sauber 1B81909753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Production of ethanol from starchy materials is now being 
investigated in Brazil as an alternative source for alcohol produc- 
tion apart from sugar cane. In the present work, with the objective 
of optimizing the energy balance of the process, substitution of con- 
ventional sources of energy by electricity at one stage of the proc- 
ess is sought. Cooking and dextrinization of cassava roots, previous- 
ly treated by conventional pretreatments, by microwaves heating 
(at 2450- MHz) has been studied. Results of saccharification and 
fermentation of the mash thus obtained were used to evaluate the 
technical feasibility of the process. Specific energy consumption fig- 
ures (for the cooking and dextrinization stage) of 600 kcal/1 of eth- 
anol produced and efficiencies of 90% (in terms of the theoretical 
maximum yield from the available starch) were easily and consist- 
ently obtained. 


3540 (CONF-801030—(Vol.1), pp 37-42) Net energy 
balance of ethanol production from wood. Wettstein, P.; De 
Vos, J. (Inventa AG, Domat/Ems, Switzerland). 1980. 
NTIS (US Sales Only), PC A21/MF AO1. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The original Inventa process for the production of fuel-grade 
ethanol from wood was used in a 33000 liter a day plant at Domat/ 
Ems, Switzerland until 1956. Based on this earlier operating experi- 
ence an updated process package has been developed with much 
more sophisticated heat integration. A detailed analysis of the inter- 
nal energy flows of that process will be presented and findings 
compared to the energy balance of the ideal theoretical model to 
quantify the gains in efficiency resulting from Inventa’s present 
technology. 


3541 (CONF-801030—(Vol.1), Pp. 45-48) Improvement 
of alcohol fermentation. Hsie, M.C. rex aiwan Sugar Research 
Inst., China); Su, Y.C. 1980. NTIS (US Sales Only), PC 
A21/MF AO1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

For the purpose of improving the efficiency of alcohol fer- 
mentation and reducing the cost of alcohol production, the follow- 
ing research were carried out. (1) The effect of cell recycle on the 
efficiency of alcohol fermentation, (2) the optimal inoculum size for 
the batch alcohol fermentation, (3) the effect of the batch-fed oper- 
ation on the efficiency of alcohol fermentation, and (4) the influ- 
ence of cultivation of seed under aeration and agitation on alcohol 
fermentation. From the results obtained, with regard to the use of 
cell recycle, no increase in efficiency of conversion of sugar to al- 
cohol was observed and the time required for a batch of fermenta- 
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tion could be reduced. Moreover, molasses required for the cultiva- 
tion of seed could be saved since the efficiency of alcohol fermenta- 
tion kept almost unchanged after nine runs with cell recycle. As to 
the effect of inoculum size, the range from 5 to 10% v/v was found 
to be sufficient. In the run with higher inoculum size than 10%, no 
obvious rise in efficiency could be obtained; however, the fermenta- 
tion time could be greatly reduced. Inoculum size might be reduced 
to as small as below 1% v/v when the fermentation was proceeded 
under shaking at 100 rpm. The batch-fed fermentation trials were 
carried out with a 14-1 fermentor and the yield of alcohol was 
compared with that of conventional batch process. Two kinds of 
molasses, one from carbonation plant and the other from defecation 
plant, were employed as substrates. Fermentation was conducted 
with a sugar concentration of 17% or 21%. From the results, it was 
found that the yield obtained was better from the batch-fed process 
than from the conventional batch process, especially when the fer- 
mentation was proceeded under high sugar concentration (21%) 
with carbonated molasses. The advantage of batch-fed process for 
alcohol production was thus confirmed by the experiments. 


3542 CONF-801030—(Vol.1), pp 51-55 
Pr nein ' hag dF , 1 at ton 


liquefaction 
starch, Nielsen, B.H.; Rosendal. P. 1980. NTIS (US Sales 
Only), PC A21/MF AO1. Order "Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

In order to examine the feasibility of liquefaction of starches 
without heating, some trials were made. As raw material manioc 
and maize were selected because these starch sources are consid- 
ered the more important ones when the topic is ethanol as fuel al- 
cohol. The results indicate that it is possible to produce alcohol 
direct from native starch without heating. It has been known for 
some years that it is possible to saccharify starch without gelatiniza- 
tion, so we tried to go one step further and mix pure starch, en- 
zymes, and yeast at a temperature of 30°C and found that alcohol 
was produced. Either very high enzyme dosages or very long fer- 
mentation times are needed, and the process works only with pure 
starch. It is possible that, in some years, alcohol will be produced 
from starch-containing raw materials without an energy-demanding 
liquefaction; but till then, an economic process still requires a heat- 
ing step to gelatinize the starch to make it susceptible to the en- 
zymes and the yeast. The experiments demonstrate, however, that 
the temperature necessary is considerably lower than previously as- 
sumed. 


(CONF- sagen eens m pp 57-61) Impact of dif- 
fermentation methods on 


et alae te de cin of tk ee Ge 
——{ J.L. (Davy McKee Corp., yr, ~ IL). 1980. 
NTIS (US Sales Only), PC A21/MF A0Ol. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The production of fuel grade ethanol involves a series of 
process steps which can be summarized into the following three 
categories: (1) treatment of. the raw material to produce a ferment- 
able carbohydrate and preparation of a suitable fermentation 
medium, (2) fermentation of the carbohydrate by a living microor- 
ganism to produce carbon dioxide and ethanol, and (3) distillation 
for the recovery, purification and dehydration of fuel grade eth- 
anol. It is the purpose of this paper to demonstrate how the first 
two categories are dependent on each other and to describe micro- 
bial growth along with an evaluation of the alternate fermentation 
methods for the production of fuel grade ethanol. The design of 
fuel ethanol plants must integrate the raw material preparation 
process into the fermentation process, as one is dependent on the 
other. Continuous and cell recycle fermentation schemes can be 
used where clear substrate streams of fermentable sugar are used. 
Substrates with high amounts of insoluble material are only amena- 
ble to the batch fermentation process. Fermentor productivity is a 
function of cell concentration and ethanol inhibition. Continuous 
fermentation increases fermentor productivity by eliminating fer- 
mentor down time and the lag phase of yeast growth . The dilution 
rate in the continuous process is dependent on the growth rate of 
the yeast organism and can be predicted from batch culture data. 
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3544 (CONF- ——e 1), pp ee Self-reguiat- 
ing reflux control for ethanol distillation. Scott, G.K. (Sun- 
Stor Corp., Orem, UT); Glassett, J.M. 1980. NTIS (US 
Sales an PC A21/MF AOl. Order Number 
DE8190375 


From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A reflux control method for distillation columns is described 
which is self-regulating. A very precise temperature control is 
achieved by using the vaporization temperature of the product to 
regulate the reflux heat exchange rate. Instead of the conventional 
method of returning product to the top of the distillation column 
for temperature control, a heat exchanger is provided in the top of 
the column which partially condenses the rising vapors which 
return to the column as reflux. This reflux heat exchanger is cooled 
by revaporizing the product which has been condensed in an over- 
head condenser and returned to the outside shell of the reflux heat 
exchanger by gravity. By this means, the top of the distillation 
column is always maintained at exactly the vaporization tempera- 
ture of the product. The condensers may be cooled by the incom- 
ing feed. Additional reflux may be provided by a feed-cooled heat 
exchanger below the product cooled heat exchanger. This method 
of reflux control eliminates the need for reflux drums, pumps, and 
controllers. Potential exists for lowering the cost of distillation col- 
umns, especially for smaller units used in ethanol fuel production in 
remote areas or developing countries. The above mentioned self- 
regulating technique has been tested in laboratory scale equipment 
and has been found to be very precise in its control. Laboratory 
models distilling ethanol/water mixtures have consistently pro- 
duced a 95% ethanol product even when the feed contained only 
3% ethanol. 


3545 (CONF-801030—(Vol. », pp 67-70) Biological 
control of alcohol fermentation at the industrial level. Serra, 
G.E. (Universidade Estadual, Paulista, Brazil); Cereda, 
M.P.; Meneguim, M.A.; Pinho, S.Z.; Marino, E.A.; Ferreira, 
L.J.; Bethiol, A.E. 1980. (In Portuguese). NTIS (US Sales 
Only), PC A21/MF A0O1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 

gy; Sao Paulo, Brazil (5 Oct 1980). 


3546 (CONF-801030—(Vol.1), pp 71-75) Continuous 
cooking of starch slurries for the production of ethanol. da 
Silva, G.H.; de Abreu Coutinho, P.H. (Petroleo Brasileiro 
S.A., Rio de Janeiro, Brazil). 1980. (In Portuguese). NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

An experimental study of the operational conditions for 
starch slurry was made with the objective of improving the ener- 
getic yield in the process of ethanol production from amilaceous 
feedstock. It was demonstrated that the cassava starch processing, 
with a non-thermostable alpha-amylase addition, in continuous jet 
cooker operating around 80°C will lead to the production of a 
cooking slurry adequate for enzymatic hydrolysis and alcoholic fer- 
mentation. 


a Flag ge Seg DP, 95-100) Economics 
of fuel ethanol from beet. niv. of Canterbury, 
Christchurch, New Zealand acd W.A.N. 1980. NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels t chnol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The economics and energetics of processing fuel ethanol 
from fodder beets are examined. Three variants of by-product dis- 
posal are costed, including methane digestion, feedlotting of pressed 
pulp, and manufacture of dried pelleted pulp. This pellet option 
proves the most attractive option, generating fuel ethanol at a price 
close to imported refined motor spirit. 
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(CONF-801030—(Vol.1), PP 101-105) P= ge 
increasing output in a distillery which 


Neto, A.O.; Pinto, A.G.; Concone, B.R.V. (Instituto Maua 
de a Sao Caetano do Sul, Brazil). 1980. (In Portu- 
: S (US Sales Only), PC A21/MF AOl. Order 
umber DE81903753. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 


3549 (CONF-801030—(Vol.1), pp 107-111) Economics 
of ethanol from waste fruit using pi Mace pots Boy weep 
wood for fuel. Hodam, R.H.; Lesser, M.C. 1980. NTIS (US 
Sales aly). PC A21/MF AOl. Order Number 
DE8190375 

From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

The cost of anhydrous ethanol for fuel is dramatically affect- 
ed by the cost of feedstock and fuel. In areas where waste fruit, 
waste wood and geothermal steam are available, the operating cost 
may be lowered significantly especially when they are combined. 
As a result, the economic viability of small scale alcohol production 
is very site specific, but where the right conditions exist plant prof- 
itability can be very high. Price scenarios for corn, almond hulls, 
and fruit culls as raw materials for ethanol production are included. 
The economics of alternative boiler types and fuels for a 4.5 million 
gallon plant are examined. Estimates are presented for capital and 
operating costs for an ethanol plant using geothermal energy sup- 
plies. (DMC) 


3550 be ge seo A 1), pp 113-117) Energy con- 
sumption in f fuel alcohol. Leppanen, O.; 
Denslow, J.; ge en p (State Alcohol onopoly 
(Alko), Helsinki, Finland). 1980. NTIS (US Sales Only), PC 
A21/MF AO1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

It is well known that the main energy consumption in the 
preparation of fermentation alcohol occurs during the stripping of 
the alcohol from the fermentation mash. The energy required for 
this operation falls rapidly as the alcohol content of the feed mash 
r.ses up to about 10% and then falls more slowly as the alcohol 
level rises further. Mash and rectifying columns are commonly run 
at excessive boil up rates with the bottoms containing unnecessarily 
low concentrations of alcohol. This can be avoided by continuously 
monitoring the alcohol content of the bottoms. Maintaining a mini- 
mum pressure drop in the mash column by minimizing fouling is 
another important way of reducing energy consumption. In con- 
ventional systems a large part of the total energy goes into the 
cooling water of the condensers producing the reflux, and at best 
the steam consumption is just less than 4 kg/litre absolute ethanol. 
This can be reduced to less than 3 kg/litre absolute ethanol, if col- 
umns working at different pressures are connected in series so that 
vapor from one column can perform boil up in another. Arother 
operation, in addition to distillation, that is a major consumer of 
energy is the treatment of stillage, which can be tackled in various 
ways to reduce energy costs. When the stillage is treated by evapo- 
ration and burning (molasses) or by drying (grain), the economics 
of the treatment can be substantially improved by re-using stillage 
water to prepare more mash so that the solids content of the stil- 
lage rises and less water has to be evaporated away. Re-using stil- 
lage water in this way means that about 1.5 kg more steam/litre 
absolute ethanol can be obtained by burning molasses stillage con- 
centrate than is required in its evaporation, and the steam consump- 
tion of evaporation and drying of grain stillage is reduced to 1.5 
kg/litre ethanol. 


3551 (CONF-801030—(Vol.1), pp 119-122) Develop- 
ment of technology for improvement in energy balance in pro- 
duction of ethyl alcohol from sugarcane molasses. Malik, 
V.K. (Daurala Chemical Industries, India). 1980. NTIS (US 
Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 
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The development of a new technology to improve energy 
balance in the production of ethanol from sugar cane molasses is 
outlined in this paper. This technology includes: the recycling of 
yeast; the anaerobic digestion of spent wash; the use of the methane 
produced for process and plant heat; and the use of digested efflu- 
ent for irrigation and nutrient recycling in soils. (DMC) 


3552 (CONF-801030—(Vol.1), pp 139-141) Industrial 
efficiency of alcohol fermentation: a comparative study. Fer- 
rari, S.E.; Lopes, J.J.C.; Leme, J.R.A.; de Oliveira, E.R. 
(PLANALSUCAR, Piracicaba, Brazil). 1980. NTIS (US 
Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A preliminary trial was carried out under laboratory condi- 
tions, comparing the industrial efficiency of different yeasts present- 
ly used in the alcohol production in Brazil. The following yeasts 
were tested concerning production and time of fermentation: 
pressed, wild and selected. The selected yeast IZ-1904 showed the 
best performance according to the parameters considered, followed 
by the commercial yeasts (Fleischmann and Itaiquara) and finally 
by the wild yeasts. 


3553 (CONF-801030—(Vol.1), ha 143-150) Improving 
the scenario for ethanol production: new ethanol produc- 
ers. ae. W. (Centro de Tecnologia Promon, Rio de 
Janeiro, Brazil). 1980. NTIS (US Sales Only), PC A21/MF 
A01. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct i980). 

This paper discusses the opportunities for utilization of non- 
traditional microorganisms in large scale ethanol production. Bacte- 
ria in particular offer interesting chances for medium term competi- 
tive substitution of Saccharomyces spp as main ethanol converter. 
Main reasons for attractiveness lay among others on the following 
facts: strict anaerobic character (which dispenses air supply and fil- 
tration equipment); potentially higher yields; reduced doubling 
times; improved susceptibility for genetic manipulation and han- 
dling. One such bacterium is Zimomonas subtilis. If applicable, 
available laboratory and pilot plant data forecast a 21% reduction 
in continuous fermentation costs (excluding raw material costs) for 
current conditions in Brazil, when Z. mobilis is used instead of S. 
cerevisiae. Likewise a 30% decrease in fixed investment is associat- 
ed to a continuous fermentation unit at 150 m*/day capacity operat- 
ing with Z. mobilis. In the long run cellulolytic bacteria may have 
the key for economical conversion of cellulose to ethanol but con- 
siderable effort remains in the way to a competitive cellulolytic mi- 
croorganism. In particular, main current limitations of C. thermo- 
cellum include its low ethanol tolerance and the important quanti- 
ties of byproducts generated together with alcohol. 


3554 (CONF-801030—(Vol.1), pp 153-156) Description 
of a full scale ethanol production plant for direct processing 
of sugar cane and sweet sorghum according to a thermal 
treatment process - technical and economical aspects. 
Brueschke, H.; Tusel, G.F.; Ballweg, A.H. (Incon Anlagen- 
technik GmbH, Homburg, Germany). 1980. NTIS (US Sales 
Only), PC A21/MF A0O1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Today the technology in use for the production of fuel grade 
ethanol from sugar cane, does mainly follow the routes which had 
been developed for the production of crystal sugar and potable al- 
cohol from this raw material. In order to decrease production costs 
and necessary investment, and make use of a broader variety of raw 
materials, a process has been developed, which avoids the use of 
roller mills for juice extraction, but liberates the fermentable sugar 
by the influence of elevated temperatures and pressures. The sugar 
cane is only coarsely chopped for better handling, and fed into a 
reaction vessel, where it is treated by direct injection of low pres- 
sure steam. The combined influences of elevated temperature and 
pressure rapidly disintegrate the sugar containing cells, thus allow- 
ing to collect and separate the sugar containing solution from the 
unsoluble residues by a simple washing process. Heat treatment, as 
well as washing, are done in a continuous process. After cooling, 
the solution thus produced can be fermented without any further 
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treatment and purification. A broad variety of raw materials, in- 
cluding sugar cane of different degrees of ripeness, sugar and fiber 
content, as well as damaged cane, can equally be processed. It has 
been shown that sweet sorghum can be processed, alternatively to, 
or simultaneously with sugar cane. In this report, a technical de- 
scription of a full scale autonomous ethanol plant using this process 
is given, together with its economics. It can be shown that especial- 
ly for small and medium size plants in the range between 30,000 
and 100,000 1/d, this process is superior in its economics to the con- 
ventional process. 


3555 (CONF-801030—(Vol.1), pp 157-164) Develop- 
ment of community-sized fuel alcohol production units in the 
southeastern United States. Herz, W.J. (Univ. of Alabama, 
Huntsville); Brett, C.E.; Snyder, C.A. 1980. NTIS (US Sales 
Only), PC A21/MF A0O1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A community-sized fuel alcohol plant producing from 
150,000 to 2 million gallons per year is described in this paper. Im- 
provement of economics, environmental aspects, and energy con- 
servation in the production of ethanol from grain is discussed. Corn 
and sorghum are the materials of choice in the southeast. A fuel 
alcohol prototype production unit was designed and its operation is 
described. Base-line data is being collected in order to have com- 
plete energy and material balances for all options of operation on 
the prototype. The Alcohol Fuels Program in the southeastern 
United States is still in the developmental stage. While over 1000 
licenses have been issued for operating alcohol distillation units, we 
could find no operating units other than our prototype at Dixie 
Steel. Major road-blocks mentioned in our state-by-state survey 
were lack of competent engineering and construction capacity at a 
reasonable cost, financing, and the slow response of government 
programs aimed at supporting the alcohol fuels program. To this 
list add raw material cost. Plant sites in the Southeast cannot draw 
heavily on local corn and milo supplies. This adds a large burden in 
the form of added cost per unit of raw material and higher working 
capital due to larger inventory requirements. 


3556 (CONF-801030—(Vol.1), pp 179-184) LF.P. way 
to produce C, - C; alcohols for use as a gasoline blending 
component. Sugier, A.; Arlie, J.P.; Freund, E. (Institut Fran- 


almaison, France). 1980. NTIS (US 
Order Number 


cais du Petrole, Rueil-M: 
Sales Only) PC A21/MF_ AOI. 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

I.F.P. has studied an integrated process to produce a mixture 
of alcohols which can be used as a motor fuel blending component. 
This process is characterized by the coupling of two catalytic reac- 
tion zones in order to produce from synthesis gas a mixture of 15 to 
20 wt % of C,* alcohols and 80 to 85% of methanol. A preliminary 
economic evaluation of the new I.F.P. process shows that the prod- 
uct value is approximately 15% more than for methanol. 


3557 (CONF-801030—(Vol.1), pp 185-189) Small scale 
production of ethyl alcohol. Villen, R.A. (Instituto de Pesqui- 
sas Tecnologicas, Sao Paulo, Brazil). 1980. (In veg: wn 
NTIS (US Sales Only), PC A21/MF A0O1. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


3558 (CONF-801030—(Vol.1), pp 199-204) Electro 
chemical route wood to Oliveira, E.S. (Companhia 
Energetica, Sao Paulo, Brazil). 1980. NTIS (US Sales Only), 
PC A21/MF AO1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Although Brazil has had great success in using ethanol to 
extend petroleum supplies, other sources for fuel are being investi- 
gated. The production of methanol from wood via syngas is one 
such method. Eucalyptus trees grow well in the Brazilian hinter- 
land deemed unsuitable for other crops. With inducement of fiscal 
incentives alone, the country is being reforested at the rate of 
300,000 ha a year without a guaranteed market. The government 
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eo fuels. The CESP electrochemical gasifier is described. The 
vantages for using this type of gasifier are outlined. The use of 
this wood for power generation is also being investigated. (DMC) 
3559 (CONF-801030—(Vol.1), pp 207-214) Use of gas- 
oline-alcohol blends in a ignition with different 
levels of simulated V.S.; Crookes, 
R.J.; Janota, M.S. (Univ. of London, ). 1980. NTIS 
S Sales Only), PC A21/MF AOl. Order Number 
81903753. 

From 4. international symposium on alcohol fuels technol- 

ogy; Sao Paulo, Brazil (5 Oct 1980). 

A study of the use of a range of blends of unleaded gasoline 
with methanol and isobutanol in a single cylinder variable compres- 
sion ratio Ricardo E6 research engine has been made. The investi- 
gation covered naturally aspirated and simulated turbocharged con- 
ditions with two levels of boost pressure ratio and at two engine 
speeds. The results are presented for optimum conditions of ignition 
timing, at highest useful compression ratio and at fully opened 
throttle setting as functions of engine speed, boost pressure ratio 
and equivalence ratio in the form of lines of constant parameter 
values on ternary constituent graphs. In general, engine perform- 
ance parameters and exhaust emission levels obtained with metha- 
nol as fuel differed more markedly from the values obtained with 
unleaded gasoline than did those with isobutanol. Under conditions 
of moderate boost pressure ratios (at either engine speed) better 
performance and emission characteristics were obtained with the 
higher alcohol content blends than with the unleaded gasoline oper- 
ating under naturally aspirated conditions. 


3560 (CONF-801030—(Vol.1), pp 289-291) Demonstra- 
tion of dissociated methanol as an automotive fuel: system 
design. Finegold, J.G.; Karpuk, M.E.; McKinnon, J.T. 
Solar Energy Research Inst., Golden, CO). 1980. NTIS 
S Sales Only), PC A21/MF AOl. Order Number 

E8 1903753. 
From 4. international symposium on alcohol fuels technol- 


gy; Sao Paulo, Brazil (5 Oct 1980). 
The objective of this work currently underway at SERI is to 


demonstrate the feasibility of burning dissociated methanol in an 
automobile. The motivation for doing this is to obtain higher vehi- 
cle efficiency than can be obtained from cars burning pure alcohol 
or alcohol blends. At the time of this writing, the work is progress- 
ing from the component test and final system design phase to the 
system assembly and testing phase. This paper describes the system 
design to accomplish the objective. A 1980 Chevrolet Citation has 
been selected for this demonstration. 


- (CONF- epee ng 1), pp 293- ar Study of 

the vaporization and combustion properties of distillate fuel 
droplets quutiteben wetland, ot eltumal, Lathemean, 2: Ken- 
nedy, I.M.; Dryer, F.L. (Princeton Univ., NJ). 1980. ‘NTIS 
(US Sales Onl y), PC A21/MF AOl. Order Number 
DE81903753. Contract ET-78-S-02-4920. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

In order to investigate the possible disruptive behavior of so- 
lutions and emulsions of absolute methanol or ethanol in distillate 
fuel oils, systematic experimental studies of the vaporization and 
combustion of isolated, monodispersed free droplets of these sys- 
tems have been conducted. Experiments were performed by inject- 
ing the droplets into a hot convective, atmospheric pressure envi- 
ronment, parallel to the direction of the gas flow. The convective 
flow was established by the post-combustion gases of a premixed 
flat-flame burner. Control of the fuel to oxygen ratio in the burner 
provided an oxidizing or non-oxidizing gas to perform the combus- 
tion and vaporization studies respectively. For the ethanol in No. 2 
fuel oil solutions, it was confirmed that disruptive burning results 
from the homogeneous bubble nucleation within the superheated in- 
terior of the droplet, and that there is a maximum and minimum 
ethanol concentration for which disruptive burning occurs viz., 5% 
and 90% by volume. In addition, the effect of alcohol concentra- 
tion on the diameter decrease from the point of ignition to the point 
of disruption was studied. The results show an optimal ethanol con- 
centration range within 15% and 55% by volume, for which the 
disruption occurred before consumption of 40% of the initial 
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volume of the solution droplet. Experiments on burning droplets of 
emulsions of methanol-in-No. 2 fuel oil were also performed. The 
results show that as little as 5% of methanol by volume will pro- 
duce disruptive burning. Finally, the effect of the environmental 
oxygen concentration was studied for these solutions and emulsions. 
No significant influence on the relative diameter decrease between 


ignition and disruption was apparent. 


3562 Ce ve, 1), pp 313-318) Influence of 

on the road ratings of typical gasolines. Marhold, 
A. (OEMV Test Lab., Viewns Austria); Tranie, L. 1980. 
NTIS (US Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A study of the influence of oxygenates in typical base fuels 
on the octane requirements of European cars has been made. Eth- 
anol, methanol, TBA and MTBE have been selected as alternative 
components in percentages of 10% vol. For MTBE 15% vol. was 
used. As base fuels a high-reformate type and a high-olefin type 
were defined. Both series were leaded to realistic European lead 
levels. In comparison to the knock behaviour of the base fuels the 
ethanol- and methanol-blends showed depreciations under both op- 
erating conditions tested, TBA has a very small effect on the road 
ratings, MTBE shows significant appreciations. 


3563 (CONF-801030—(Vol.1), pp 331-335) Water tol- 
erability of ethanol-gasoline blends. Terzoni, G.; Pea, R.; An- 
cillotti, F. (Association for Scientific Research of ENI 
Group Companies, Milanese, Italy). 1980. NTIS (US Sales 
Only), PC A21/MF A01. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The effect of the presence of water in the blends of ethanol 
and hydrocarbons has been examined at different temperatures 
ranging from 20°C down to -18°C. The behaviour of the system 
ethanol-gasoline-water has been compared with the methanol-gaso- 
line-water system investigated previously. The solubilizing efficien- 
cy of the isobutanol has been evaluated. The use of aqueous ethanol 
has been envisaged. 


vapori- 
zation for fast cold starting o vehicles. Har- 
og J.A.; Roby, R.J.; eae J.A.; Pinto, F.B.P. 

NTIS ‘(US Sales Only), PC A21/MF AOl. Order 
Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A vaporizer concept to facilitate cold starting of ethanol 
fueled engines is described and test results obtained during develop- 
ment are presented. Vehicle cold starts at temperatures as low as - 
10°C with 100% fuel grade ethanol have been achieved with re- 
search level hardware. At this temperature, a smooth idle was re- 
peatedly established within one minute after energizing the vaporiz- 
er. 


3564 (CONF- poe ap pe 1), p peed See 353-356) Fuel 


3565 (CONF-810303—, pp 184-191) Identification of 
waste streams from ethanol production facilities. Combes, 
R.S. (Georgia Inst. of Tech., Atlanta). Oct 1981. NTIS, PC 
A14/MF AOl1. Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). . 
Production of ethanol from starch-based or sugar-based feed- 
stocks can result in significant biological or chemical waste streams. 
The volume and waste-loading in the effluent will vary, depending 
on the degree of by-product recovery or water recycle in the pro- 
duction process. Within the production facility, the following areas 
will result in effluents which can be treated either for by-product 
recovery or as a waste stream: feedstock/mash production; mash 
fermentation; distillation; plant cleanup; and accidents. Each is 
briefly described. (DMC) 
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3566 (CONF-810303—, pp 192-211) Control of ef- 
fluents from ethanol facilities. Wyvill, a Bat- 
G.M. (Georgia Inst. of Tech., Atlanta). Oct "1981. 

S, PC Al4/MF AO1. Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

Of the potential waste streams that must be addressed in the 
design of an ethanol production facility, several major ones deserve 
particular attention because waste control and disposal systems for 
these streams can result in substantial costs. These major waste 
streams are: fly ash emissions from solid fuel power plants, cooking 
odors, carbon dioxide emissions from the fermenter, and stillage re- 
moved after fermentation. However, with efficient design and effec- 
tive by-product utilization, disposal costs can be minimized and 
some revenue generated from the sale of the by-products. Each of 
these major waste streams is discussed from a control and by-prod- 
uct utilization aspect. 


3567 (CONF-810303—, pp 244-264) Health and safety 
hazards in fuel ethanol production. Roberts, D.E. (Clemson 
Univ., SC). Oct 1981. NTIS, PC Al4/MF AOl. Order 
Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

Ethanol production has inherent health and safety hazards 
since the process commonly utilizes powered equipment and chemi- 
cals to produce alcohol and carbon dioxide, each of which has 
unique hazards. Hazards may exist in on-farm, as well as commer- 
cial, ethanol production plants. While fire and explosion are the 
major hazards, others should not be overlooked when planning or 
operating ethanol production facilities. Not only must a plant be de- 
signed to eliminate hazards but it must be operated and maintained 
by well-trained personnel to minimize accidents. To better under- 
stand fire and explosion hazards and their control, information is 
given on ethanol properties. Hazards are described. These include 
grain bin suffocation, pressure and temperature hazards, fire and ex- 
plosions, chemical toxicity, carbon dioxide, and mechanical and 
electrical hazards. Accident statistics suggest that human error is 
responsible for 8 or 9 of every 10 industrial accidents. (DMC) 


3568 (CONF-810303—, pp 265-272) Control of hazards. 


Valentine, G.E. Jr. (Geor t. of Tech., Atlanta). Oct 
1981. NTIS, PC Al4/MF_ AOI. Order Number 
DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

, There are hazards associated with producing ethanol but 
they can be minimized by a complete program which includes 
sound construction, well-trained operators, proper maintenance, and 
process equipment safeguards. The two main aspects of fire protec- 
tion are prevention and loss limitation. Effective fire prevention 
simply involves the manipulation of fuel, oxygen, and heat so that a 
fire cannot start. Some of the common sources and controls of 
these three constituents are discussed. 


3569 (DOE/RA/50321—T1) Feasibility study of a 
3,000,000-gallon-per-year ethanol-production plant in north- 
east Georgia: final report. (CAFPRO, Inc., Athena, GA 
(USA); Alternate Energy Associates, Inc., Tucker, GA 
(USA)). Jan 1981. Contract FG07-80RA50321. 216p. NTIS, 
PC A10/MF AO1. Order Number DE82002433. 

The project was intended to convert purchased corn into 
ethanol and distillers dried grains using purchased electricity and 
waste wood for fuel for process energy. Factors including feed- 
stock availability, alcohol markets, by-product markets, financing 
costs, specific plant technologies, sources of low cost process fuel 
and electricity, and methods for meeting environmental require- 
ments, have been studied. Analysis procedures used centered 
around a computerized pro forma algorithm that computes econom- 
ic performance of fuel alcohol projects under different operating 
conditions. Sensitivity analyses were conducted for differing feed- 
stock costs, byproduct values, alcohol values, and interest rates. 
Graphs of plant economic performance are included for these var- 
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ious conditions. It was decided that a three million gallon per year 
plant size was optimum. Plant sites were considered in the general 
area of Athens, Georgia. Another group in the Athens area (Tallas- 
see Power Corp.) had begun to study the feasibility of a small scale 
hydroelectric facility located on the Middle Oconee River about 
five miles northwest of Athens. CAFPRO, Inc. and Tallassee 
Power Corporation have agreed to merge the two projects into one 
corporate entity. 


3570 (DOE/RA/50333—T1(Vol.2)) Feasibility study for 
alternative fuels production: biomass pacer olume II, 
Results. (American Farmer's Mar perative, May- 
field, K SA). Mayfield Ethanol Naty 15 M3 Dec 1980. 
Contract FG07-80RA50333. 198p. NTIS, PC A09/MF AO1. 
Order Number DE82000030. 

This is Volume II of a three-volume concerning an investi- 
gation as to the feasibility of constructing and operating a motor- 
fuel ethanol plant by the American Farmers Marketing Cooperative 
in Mayfield, Kentucky. Volume I presents a summary of the entire 
report. In this Volume II, detailed results of the work are presented 
which support the report conclusions. In Volume III, the conclu- 
sions are described and also the plans for implementation of the 
construction and successful operation of the facility. The results of 
site surveys and area surveys are presented. Site preparation plans 
are outlined. Energy and material balances and equipment require- 
ments are established as a part of the overall procedure to validate 
costs. Process flow sheets are included. Detailed diagrams of the 
plant design are also included. The management plan for the oper- 
ation of the plant is discussed. (DMC) 


3571 (DOE/RA/50369—1-Vol.1) Preliminary design 
and economic analysis report on the Port of Morrow Ethanol 
Refinery. Volume I. Executive summary. (Ultrasystems, Inc., 
Irvine, CA (USA)). Oct 1980. Contract FG07- GORA 30369. 
30p. NTIS, PC A03/MF AO1. Order Number DE82002979. 

The results of a study to determine the technical and eco- 
nomic feasibility of constructing and operating a 20,000,000 gallon- 
per-year ethanol plant in eastern Oregon are presented in 5 vol- 
umes. This volume contains the executive summary. On the basis of 
studies completed to data, the project shows a potential return on 
investment of 12%. The option of cogeneration of 20 MW of elec- 
trical power would enhance the profitability. Federal government 
financial support is essential to the success of the project and it is 
recommended that maximum use of federal and state programs be 
emphasized. Major environmental impacts stem from 2 sources, in- 
creased truck traffic and air pollution from the coal fired steam 
plant. Mitigation plans are cited for these impacts. 


3572 (DOE/RA/50369—1-Vol.2) Preliminary design 
and economic analysis report on the Port of Morrow Ethanol 
Sees. Volume II. Preliminary iver design report. (Ul- 

tems, Inc., Irvine, CA ne, CASA) . Oct 1980. Contract 
FG 7-80RA 50369. 118p. NTIS, PC A06/MF A0Ol1. Order 
Number DE82002974. 

The results of a study to determine the feasibility of con- 
structing and operating a 20,000,000 gallon-per-year ethanol plant 
in eastern Oregon are presented in 5 volumes. This volume, which 
deals exclusively with the definition and analysis of the Basis case, 
has been organized into six sections. Section 2 gives a detailed de- 
scription of the project site as well as the resource base upon which 
the Refinery depends. Section 3 defines the preliminary project 
design which serves as a technical definition of the design Basis; 
operating and capital cost estimates for this design Basis case are 
presented in Section 4. Section 5 consists of a description of the 
project schedule, and a management plan for subsequent stages of 
the Project. The technical documents and drawings necessary to 
support this volume are included in Section 6. 


3573 (DOE/RA/50369—1-Vol.3) Preliminary design 
and economic analysis report on the Port of Morrow Ethanol 
Refinery. Volume III. Supplementary studies. (Ultrasystems, 
Inc., Irvine, CA (USA)). Oct 1980. Contract FG07- 
80RA50369. 210p. NTIS, PC A10/MF AO1. Order Number 
DE82002973. 
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The results of a study performed to determine the feasibility 
of constructing and operating a 20,000,000 gallon-per-year ethanol 
plant in eastern Oregon are presented in 5 volumes. Certain project 
alternatives that were of interest to Morrow Ag were investigated 
by Ultrasystems during the course of this study, and are discussed 
in this volume. These alternatives include: Cogeneration of electric 
power, use of wood fuel, production and sale of excess steam, use 
of potato waste as a feedstock, production of carbon dioxide, con- 
struction of a barge port and grain terminal, and construction of a 
feedlot and methane production unit. 


3574 (DOE/RA/50369—1-Vol.4) Preliminary design 
and economic analysis report on the Port of Morrow Ethanol 
Refinery. Volume IV. Commercial evaluation. (Ultrasystems, 
Inc., Irvine, CA (USA)). Oct 1980. Contract FGO07- 
80RA50369. 118p. NTIS, PC A06/MF A0O1. Order Number 
DE82002972. 

The results of a study to determine the technical and eco- 
nomic feasibility of constructing and operating a 20,000,000 gallon- 
per-year ethanol plant in eastern Oregon are presented in 5 vol- 
umes. This Volume addresses the detailed economic evaluation of 
the Port of Morrow Ethanol Refinery. Only the Basis design case 
of the Refinery, as defined in Volume II of this Report, entitled 
Preliminary Project Design Report, will be considered. Section 2 of 
this Volume will address the overall suitability of the proposed pro- 
ject. Section 3 will present the findings of the market related as- 
pects of the Refinery operation. Project funding requirements for 
the Refinery will be developed in Section 4 of this Volume. The 
base case profitability of the Refinery is discussed in Section 5, and 
the sensitivity of the Refinery’s profit potential to variations in the 
parameters is developed in Section 6. Section 7 contains copies of 
the computer analyses that pertain to various interesting aspects of 
the plant analysis which will be referenced in the test. 


3575 (DOE/RA/50369—1-Vol.5) design 
and economic analysis report on the Port of Morrow Ethanol 
vironmen' 


Refinery. Volume V. Preliminary en tal assessment 
and permit requirements. (Ultrasystems, Inc., Irvine, CA 
(USA)). Oct 1980. Contract FG07-80RA50369. 99p. NTIS, 
PC A0S/MF A0O1. Order Number DE82002976. 

The results of a study to determine the technical and eco- 
nomic feasibility of constructing and operating a 20,000,000 gallon- 
per-year ethanol plant are presented in 5 volumes. This volume 
contains the portion concerning environmental investigations. 
There are two major impacts, exhaust emissions and truck traffic, 
associated with the Ethanol Refinery. The exhaust emissions will be 
extensively regulated and controlled as part of the State and Feder- 
al operating permit requirements. The truck traffic volume is not 
substantial, but will cause nuisance-type impacts along several 
blocks of the Boardman business district. This impact will be non- 
existent if a second freeway interchange is constructed in the 
future. Because of the well-known environmental impacts of syn- 
thetic fuels plants, an extensive permit process has been devised by 
local, state and federal regulatory agencies covering the construc- 
tion, operation and maintenance of the proposed Ethanol Refinery. 
This permit process, in the absence of any unusual circumstances, 
serves to eliminate the need for an Environmental Impact State- 
ment. Socioeconomic effects are minimal due to the small number 
of employees (49) required to operate and maintain the Ethanol Re- 
finery. However, the use of grain as feedstock for producing the 
ethanol provides a year-round market for locally-grown crops. The 
economic benefits of this are significant to the local farmers and 
businessmen since it will substantially reduce the seasonal ups and 
downs of the local economy. 


3576 (DOE/RA/50392—T1) Feasibility study 20-MM 
gal/yr fuel grade ethanol facility. (Wisconsin Agri-Energy 
Corp., Mequon (USA)). Jun 1981. Contract FG07- 
80RA50392. 141p. NTIS, PC AO7/MF AO1. Order Number 
DE82002606. 

This report presents results of a preliminary process design 
and economic study of 20MM US gallons per year fuel grade anhy- 
drous ethanol plant and an associated coal fired cogeneration facili- 
ty. The process was based on the use of No. 2 US yellow corn as 
the feedstock and a Wyoming low sulfur coal as the fuel. Distillers 
dried grains will be recovered as a by-product of the process. It is 
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projected that approximately 80,000 tons of distillers dried grains 
will be recovered per year. The cogeneration portion will use 
115,000 tons of coal a year to produce 115,000 pounds per hour of 
process steam while at the same time generating 13,300 kilowatts of 
electricity. The capital cost is estimated to be $87,504,000. Assess- 
ment of the environmental, health, safety, and socioeconomic im- 
pacts show that no significant adverse impacts are anticipated in 
conjunction with either facility construction or operation. Two air 
quality considerations require further study. 


3577 (DOE/TIC—2001036(Vol.3)) Design report: Small- 
Scale-Fuel-Alcohol Plant. Volume 3. Construction informa- 
tion. (EG and G Idaho, Inc., Idaho Falls (USA)). Aug 1981. 
Contract AC07-76ID01570. 140p. (ID—10102-Vol.3). NTIS, 
PC A07/MF A0O1. Order Number DE82001036. 

This volume contains general information about the con- 
struction of the Small-Scale Fuel Alcohol Plant (SSFAP). Suggest- 
ed design changes are listed: it is recommended that anyone plan- 
ning to build a plant similar to this one consider incorporating these 
changes. The construction information included here consists of 
photographs of the plant, a list of important mechanical construc- 
tion details, electrical drawings showing the power distribution 
schematic, and end-to-end wiring schematics for the plant control. 
The photographs show the relative locations of major equipment 
and can be used in conjunction with the Piping and Instrumentation 
Diagrams (P and IDs) in Appendix E of Volume 1 to physicaly lay 
out the plant. The design in this volume represents the design after 
startup testing and some short periods of operation but before con- 
tinuous production began. It is expected that a person or firm desir- 
ing to build a similar plant would hire a consultant or architect-en- 
gineering firm. 


3578 (DOE/TIC—2001037(Vol.2)) Small-scale fuel-alco- 
hol plant. Design report. Volume two: detailed equipment in- 
formation. (EG and G Idaho, Inc., Idaho Falls (USA); 
USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC. Office of Alcohol Fuels). 
Aug 1981. Contract AC07-76ID01570. 206p. (ID—10102- 
Vol.2). NTIS, PC Al0/MF A0Ol. Order Number 
DE82001037. 

This volume contains technical information about the equip- 
ment used in the Small Scale Fuel Alcohol Plant (SSFAP). Details 
are provided in the form of data sheets for off-the-shelf mechanical 
equipment and instrumentation. A specification is also included for 
a microprocessor. Complete drawings are included for mechanical 
hardware specifically designed for this plant. The information is ar- 
ranged with all instrument and equipment data sheets grouped by 
the type of equipment. Vendor listings are provided for each type 
of equipment required. The design in this report represents the 
design after startup testing and some short periods of operation but 
before continuous production began. It is expected that a person or 
firm desiring to build a similar plant would hire a consultant or ar- 
chitect-engineering firm to modify this design to fit the specific ap- 
plication and site. 


3579 (SERI/TR—734-1320) Economic impacts of eth- 
anol fuels from crops. Hertzmark, D.; Ray, D.; Richardson, 
J. (Solar Energy Research Inst., Golden, CO (USA)). Au 
1981. Contract AC02-77CH00178. 64p. NTIS, PC ‘A04/MF 
A01. Order Number DE82001042. 

This paper presents selected results of simulations of agricul- 
tural production of ethanol feedstocks from grains and sugar crops. 
Production levels of up to 5 billion gallons per year were simulated 
using various combinations of corn, high energy sorghum, sweet 
sorghum, and sugar beets. Major results include (1) at up to 2 bil- 
lion gallons per year of ethanol, impacts on the agricultural sector 
are mild; (2) beyond 2 billion gallons per year, diversification away 
from corn appears to be necessary to avoid major feed price infla- 
tion; (3) farm income unambiguously rises in response to higher 
crop prices; and (4) exports of food grains are affected differently 
by alternative feedstocks, and high-energy sorghum shows a good 
potential for competing with food grains. 
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3580 Recovery of ethanol from fermentation broths 
using selective rption. Pitt, W.W. Jr.; Lee, D.D. 
(Oak Ridge Natl Lab, Tenn). Proceedings, Intersociety Ene 
Conversion Engineering Conference; ae | 2363- 2367(1980. 
(CONF-800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

A critical problem faced by industrial nations is how to re- 
place the sources of liquid fuels that have been traditionally sup- 
plied by petroleum. One solution that has gained increasing support 
is the use of ethanol produced by fermentation of renewable bio- 
mass as an extender or supplement to gasoline for fuel in auto- 
mobiles. The method described in this paper involves the use of 
solid materials to remove ethanol selectively from fermentation 
broths. 2 refs. 
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(DOE/CS/20167—8) Proposed draft document for 
GSA office waste removal and procurement of densified 
refuse derived fuel for use as a supplemental fuel in GSA-op- 
erated boilers. Campbell, J.A. (National Center for Resource 
Recovery, Inc., Washington, DC (USA)). Sep 1981. Con- 
tract ACO1-76CS20167. 90p. NTIS, PC AOS5/MF AOl. 
Order Number DE82002000. 

Over the past year or so, the General Services Administra- 
tion and the National Center for Resource Recovery have devel- 
oped an understanding of the characteristics of federal office build- 
ing waste in the District of Columbia area, the ability to make fuel 
pellets from this waste, and the ability of several GSA steam-gen- 
eration plants to burn blends of coal and refuse-derived fuel pellets. 
A series of short-duration test burns have been made at the Penta- 
gon plant. Since the burn, GSA and NCRR under DOE auspices 
have each conducted a further independent evaluation of the long- 
term use of this fuel to ensure a constant process of refuse removal 
and d-RDF production. NCRR has prepared a draft procurement 
contract for review by GSA. This contract specifies waste collec- 
tion and disposal from buildings managed by GSA in the Washing- 
ton, D.C. area and the production and delivery of pelletized fuel 
for burning with coal in one or two GSA steam-generating plants. 


3582 (DOE/CS/21305—1) Risks involved in commer- 
cialization of multiple hearth furnaces for sludge disposal 
using refuse derived fuel. (OAO Corp., Washington, DC 
SA); Commonwealth Research Group, Inc., Boston, MA 
SA)). Nov 1981. Contract AM01-79CS21305. 215p. 
NTIS, PC A10/MF AO1. Order Number DE82003290. 

This report presents the results of an analysis of the risks in- 
volved in attempts to implement a new application of the sludge 
disposal concept that uses multiple hearth furnaces and refuse-de- 
rived fuel as a primary fuel source. In order to perform this risk 
analysis a case study examination has been made of a codisposal 
and energy recovery project proposed by the City of Memphis. 
General problems which have been experienced in the past have 
been briefly described above and are presented in more detail in 
Appendix A. The framework for the analysis of risks associated 
with the Memphis project is presented in Chapter II. The risk anal- 
ysis itself is presented in Chapter III. The effects of these risks are 
described in Chapter IV. 


3583 (MASEC-CF—81-061) Woodlot management and 
commercial sector use of wood for fuel. (Mid- ——- Solar 
Energy Complex, Minneapolis, MN (USA)). Sep 1981. Con- 
tract AC02-79CS30150. 1lp. (B—101-2). NTIS, PC A02/ 
MF AO1. Order Number D 82001713. 

The objective of this project was to conduct a one day 
workshop on the commercial sector's use of wood as a fuel source. 
The content of the workshop was to focus upon applications of 
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wood-fired boilers for state and local government, educational and 
health care facilities. This report contains a summary of the high- 
lights of the meeting. 

3584 (NE—1980-17) Biopell. Beijbom, L. (Naemnden 
foer ay oe Stockholm (Sweden)). 
1980. 81 S, PC A04, AOl. Order Number 
DE82' 34. 

A study of the possibilities to introduce fuel-pellets made 
from biomass in Sweden and of the properties of pellets when com- 
pared to other fuels. The biopellets could be made from wood, peat 
and straw. The cost for producing pellets and the potential — 
are evaluated and production schemes are given. 
firing of wood pellets in a 42 kW boiler is reported. (LE). 
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3585 (CONF-800633—(Vol. och FR 11.1.1-11.1.3) SERI 
ocean current energy program. pak, B.; Davidoff, P. 
(Solar Energy Research Inst., Golden, CO). Jun 1980. 
NTIS, PC Al4/MF A0O1. Order Number DE81023964. 
From 7. ocean energy conference; Washington, DC, USA (2 
Jun —. 
¢ objectives of SERI's ocean current energy program in- 
clude: determination of ocean current resources; investigation of 
ocean current device types; investigation of marine engineering 
considerations; and determination of institutional barriers, market 
barriers, and system economics. A five year plan for the program is 
outlined. (LEW) 


3586 (CONF-800633—(Vol.2), pp 11.2.1-11.2.9) Corio- 
lis program: the prospect of renewable cost-effective energy 
from ocean and river currents. Radkey, R.L. (AeroViron- 
ment, Inc., Pasadena, CA). Jun 1980. NTIS, PC Al4/MF 
A01. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The goal of the Coriolis Program is to develop an energy 
system to generate electrical power via an array of large ducted 
turbines moored about 30 km east of Miami in the Florida Current 
of the Gulf Stream. Numerous studies have been made of the tech- 
nical, economic, and environmental issues involved. This back- 
ground is given, and Phase I and II results are discussed. The Flor- 
ida Current resource is described with estimates of the power avail- 
able are given. Results of an optimization study of unit size as a 
function of current strength are presented. These indicate that on- 
shore power can be delivered at a rate competitive with conven- 
tional power systems, i.e., plant cost of about $1,500/kW and an 
energy cost of about 4 cents/kW-hr. A projected Phase III pro- 
gram is outlined which will focus on the technical and economic 
viability of key components and the overall system. 


3587 (CONF-800633—(Vol.2), pp 11.4.1-11.4.5) Cur- 
rent velocity resource study of the Florida current. Mc- 
Donald, K.R.; Evans, D.J. (Evans-Hamilton, Inc., Bethesda, 
MD). Jun 1980. NTIS, PC Al4/MF AOl1. Order Number 
DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Proposed conversion of the energy in oceanic currents to a 
usable form requires the assessment of the current velocity re- 
source. The Florida current has been identified as a potential loca- 
tion for a current energy conversion system. A survey was con- 
ducted of all the published current velocity data that has been col- 
lected in the Florida Straits to determine an estimate of the mean 
current velocity and its variability. Arrays of large turbines or 
rotors are needed to efficiently tap the diffuse energy in an oceanic 
current system. Resource assessments must be based on the spatial 
scale of the proposed conversion system. For this reason, mean 
values of current velocity were calculated for a single point at, a 
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single profile through and a representative cross-section surround- 
ing the axis of maximum current velocity. 


ons Ga te Water resources appraisal for hy- 

upper James River Virginia. 

(Federal Energy Rey Re; latory Commission, W n, DC 

SA). Office of Electric Power Re oe 1981. 

9p. TIS. PC A04/MF AOl1. Order Number DE82001859. 

The water resources of the upper James River Basin which 

covers 3330 sq. mi. in Virginia and West Virginia are evaluated. 

Data are presented on the physiography and economy of the Basin, 

its existing and potential water resource development, existing hy- 

droelectric projects, projected water requireements, flood control, 
and cooling water requirements for thermal power plants. (LCL) 


3589 Se Aopen’ set water resources 

hydroelectric licensing: >> * River Basin, 

— (Federal SA) ba Feeesues Commis- 

sion, San Francisco, CA (U: Francisco Regional 

OMe 1981. 45p. NTIS. ec A03/MF A0Ol. Order 
Number DE82003538. 

The water resources of the Yampa River Valley which 
covers approximately 9530 sq mi of northwest Colorado and south 
central Wyoming are evaluated. Data are pesented on existing and 
potential water resource development, on water uses, e.g., for irri- 
gation, municipal water supplies, or in thermal power plant cooling 
systems, and on the status of hydro plant licensing. Past and current 
planning studies are summarized. The information presented is cur- 
rent as of September 1981. (LCL) 


(FERC—0089) Appraisal report, 
-—— for hydroelectric ce ee Revces in River Basin, Basin, 
Idaho. yt a y Ag er Commission, San Fran- 
cisco, CA (U Francisco Regional Office). Sep 
1981. 49p. NTI. PC A03/MF AOl. Order Number 
DE82003535. 
The water resources of the Payette River Basin which 
covers approximately 3240 sq mi in west central Idaho are evaluat- 
ed. Data are presented on existing and potential water resource de- 
velopment, on water uses, e.g., for irrigation, municipal water sup- 
plies, or recreation, and on the status of hydro plant licensing. Past 
and current planning studies are summarized. The information pre- 
sented is current as of September 1981. (LCL) 


(FERC—0091) Planning status report, water re- 
ata A. gg 7 for hydroelectric licensing: Merrimack 
Massachusetts. Valeri, P. 
(Federal Es ae’ Regulatory Commission, New York 

SA). New York Regional Office). Sep 1981. 22p. NTIS, 
A02/MF A0O1. Order Number DE82003536. 

The water resources of the Merrimack River Basin which 
covers approximately 5010 sq mi in south central New Hampshire 
and northeastern Massachusetts are evaluated. Data are presented 
on existing and potential water resource development, on water 
uses, ¢.g., for irrigation, municipal water supplies, or in thermal 
power plant cooling systems, and on the status of hydro plant li- 
censing. Past and current planning studies are summarized. The in- 
formation presented is current as of September 1981. (LCL) 


eens sources appraisals f droeectri Moonsion & Ss seph = 
‘or ~~ t. ‘io . 

Kalamazoo River Basin, Indiana 

(Federal Energy Regulato | i 

(USA). Chicage 1 Regional ). = 1981. 19p. 

A02/MF AO01. Order Number DE82003333. 

The water resources of the St. Joseph River Basin which 
covers approximately 4685 sq mi in southern Michigan and north- 
ern Indiana are evaluated. Data are presented on existing and po- 
tential water resource development, on water uses, e.g., for irriga- 
tion, municipal water supplies, or in thermal power plant cooling 
systems, and on the status of hydro plant licensing. Past and current 
planning studies are summarized. The information presented is cur- 
rent as of September 1981. (LCL) 
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3593 (TVA—8200579) Pickwick Reservoir Plan. Appen- 
dix 3: data base. (Tennessee Valley Authority, Chattanooga 
(USA). Office of Natural Resources; Tennessee Valley Au- 
thority, Chattanooga (USA). Office of Agriculture and 
Chemical Development; Tennessee Valley Authority, Chat- 
tanooga (USA). Office of Economic and Community Devel- 
opment; Tennessee Valley Authority, Chattanooga (USA). 
Office of Power). 1981. 140p. NTIS, PC A0O7/MF AOI. 
Order Number DE82900579. 

The purpose of the Data Base appendix is to present a de- 
tailed description of the nature and extent of the data base used to 
develop the Pickwick Reservoir Plan. The data base contains both 
mapped and textual information that defines the reservoir setting, 
operational characteristics, and use demands; land use and environ- 
mental conditions, physical characteristics; and capability of the 
land and water for various uses. The appendix is divided into three 
sections. Section A provides an overview of how the data base was 
developed and used, Section B describes the types and detailed cat- 
egories of mapped data used in the project; Section C contains de- 
scriptive information concerning population, employment, income, 
trade, and service characteristics of the counties adjacent to Pick- 
wick Reservoir. 


3594 (TVA—2900577) Pickwick Reservoir Plan. Appen- 
dix 1: public participation. (Tennessee Valley Authority, 
Chattanooga (USA). Office of Natural Resources; Tennes- 
see Valley Authority, Chattanooga (USA). Office of Agri- 
culture and Chemical Development; Tennessee Valley Au- 
thority, Chattanooga (USA). ce of Economic and Com- 
munity Development; Tennessee Valley Authority, Chatta- 
nooga (USA). Office of Power). [nd]. 273p. NTIS, PC A12/ 
MFA A01. Order Number DE82900577. 

Input from the residents of the Pickwick Reservoir area was 
an important element of this project. Their values and comments 
were utilized in the development and refinement of the goals and 
management strategies established for Pickwick Reservoir. Included 
in this appendix are: (1) the letters of contact requesting participa- 
tion by the public; (2) the format and results of the first series of 
public meetings and subsequent correspondence; (3) the format and 
results of the second series of public meetings and resulting corre- 
spondence; (4) the final set of mandates, goals, comments and alter- 
natives with the associated correspondence; (5) the mailing list of 
participants; (6) the articles from the Citizen Action News; and (7) 
letters and comments resulting from the review of the draft plan 
and changes resulting from those comments. 


3595 (TVA—2900578) Pickwick Reservoir Plan. Appen- 
dix 2: environmental quality controls. (Tennessee Valley Au- 
thority, Chattanooga (USA). Office of Natural Resources; 
Tennessee Valley Authority, Chattanooga (USA). Office of 
Agriculture and Chemical Development; Tennessee Valley 
Authority, Chattanooga (USA). ce of Economic and 
Community Development; Tennessee Valley Authority, 
Chattanooga (USA). Office of Power). [nd] 2ep. NTIS, PC 
A03/MF A0O1. Order Number DE82900578. 

Implementation of Environmental Quality Controls on Pick- 
wick Reservoir involves the process of environmental assessment in 
accordance with the National Environmental Policy Act. In addi- 
tion, most resources are protected by Federal legislation and Ex- 
ecutive orders. These directives detail procedures to be followed 
and in many cases set limits for impacts to resources in order to 
protect environmental quality. On TVA land around Pickwick Res- 
ervoir, development and management activities must be conducted 
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within these procedures and performance standards. However, in 
the Pickwick planning process, the need to control sol erosion and 
visual impacts was identified as a major concern of the public. 
There is no legislation which addresses these issues, so Manage- 
ment/Development Guidelines specific to Pickwick to limit ero- 
sion, and visual impact were developed. These are described in this 
appendix. Also included are Agricultural and Forestry Best Man- 
agement Practices. These are practical techniques to minimize pol- 
lution or impacts to other resources which will be adhered to on 
TVA land allocated for these purposes. 


3596 (TVA—2900599) Pickwick Reservoir Plan. (Ten- 
nessee Valley Authority, Chattanooga (USA). Office of 
Natural Resources; Tennessee Valley ‘Authority, Chattanoo- 

ga (USA). Office of Agriculture and Chemical Develo 
Sook Tennessee Valley Authority, Chattanooga (USA). 
Office of Economic and Community Development; Tennes- 
see Valley Authority, Chattanooga (USA). Office of 
Power). [nd]. 74p. NTIS, PC A04/MF A01. Order Number 
DE82900599. 


The Tennessee Valley Authority is committed to the wise 
use and management of Pickwick Reservoir's 17,370 acres of public 
land, recognizing the positive influence such stewardship can have 
on the quality of growth in the reservoir area. This plan is a deci- 
sionmaking tool that will help to guide and expedite TVA’s han- 
dling of requests for the use of its lands and allow the Agency to 
better meet its responsibilities as a public agency and land manager. 
It is not a rigid master plan. Rather, it is intended to flexibly guide 
development, facilitate land management, and offer alternative sites 
for specific land use proposals around the reservoir. The plan pro- 
vides: data and analysis in sufficient detail to prepare environmental 
assessments or land use reviews for specific proposals; and a vehicle 
for recording and updating changes in land use, environmental con- 
ditions, and landrights on TVA and adjacent lands. This plan desig- 
nates Pickwick Reservoir lands for a variety of single and multiple 
land uses, guided primarily by the desires expressed by private 
groups and individuals, TVA land use policies and management ob- 
jectives, and the inherent capability of the land to support various 
uses. This report provides documentation of the planning process 
and the land use designations resulting from that process. It is di- 
vided into seven sections including: (1) Pickwick Reservoir and 
Surrounding Land, (2) Public Involvement in the planning process, 
(3) land management goals, mandates and strategies, (4) land use al- 
location procedures, (5) the plan, (6) environmental quality con- 
trols, and (7) summary. 


1307 Power Conversion Systems 
REFER ALSO TO CITATION(S) 3585, 3586, 4447 


3597 (CONF-800633—(Vol.2), pp 11.3.1-11.3.10) Ex- 
traction of power from the Florida current. Watts, J.D.; 
Chappell, W.L. Jun 1980. NTIS, PC Al4/MF AO1. Order 
Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Experimental investigations into the use of shrouds to aug- 
ment the power absorbed by impellers immersed in open flowing 
streams is summarized. It is found that a short, small mouth, big 
exit, simple funnel is required to help the water out. Test units were 
towed behind a specially rigged boat to test their performance. 
(LEW) 
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3598 (TEKST—41) Planning and policy considerations 
related to the introduction of renewable energy sources into 
energy-supply systems. Series No. 3. Sorensen, B. 
(Roskilde Universitetscenter (Denmark). Institut for Studiet 
af Matematik og Fysik Samt Deres Functioner i Undervisn- 
ing, Forskning og Anvendelser). Jan 1981. 59p. NTIS, PC 
A04/MF A0O1. Order Number DE82900828. 

The paper deals with elements of a methodology for long- 
term energy planning with particular reference to the introduction 
of renewable energy technologies, and a methodology for compara- 
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tive assessment of energy systems. The discussion comprises techni- 
cal and economic viability, indirect economy, environmental and 
social impacts, as well as the influence of uncertainty on the assess- 
ment. The role of renewable energy in future energy supply sys- 
tems is discussed, with separate treatment of the situation in devel- 
oping countries and in highly industrialized countries. Finally, 
mechanisms for the mobilization of technical and financial require- 
ments are touched upon. 
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3599 (DOE/ET/20187—T5) Solar energy meteorology 
research and training site. Annual report No. 2. Hatfield, J.L. 
(California Univ., Davis (USA). t. of Land, Air, and 
Water Resources). 1979. Contract FG03- 77ET20187. 29p. 
NTIS, PC A03/MF A01. Order Number DE81025661. 

The operation and performance of a main station for making 
comprehensive measurements of solar radiation and related mete- 
orological parameters is discussed and the instrumenting and oper- 
ation of a mobile station is described. A program of graduate 
courses in atmospheric science and solar energy is presented. Re- 
search on the compilation of data for solar radiation in the Western 
Region, development of a spectral solar radiation model, analysis of 
insolation data collected in Davis, California, and thesis research 
are briefly discussed. (LEW) 


3600 (SOLAR/0010—81/09) Environmental data for 
sites in the National Solar Data Network. (Automation In- 
dustries, Inc., Silver S spring. MD (USA). Vitro Labs. Div.). 

1981. Contract A 9CS30027. 49p. NTIS, PC A03/ 
MF AO1. Order Number DE82001592. 

Environmental information collected at the sites of the Na- 
tional Solar Data Network is presented in the form of tables for 
each solar site. The sites are grouped into 12 zones, each of which 
consists of several adjacent states. The insolation table presents the 
total, diffuse, direct, maximum, and extraterrestrial radiation for the 
solar site. It also shows the ratio of total to extraterrestrial radi- 
ation, as a percent. The temperature table gives the average, day- 
time, nighttime, maximum, minimum and inlet-water temperatures 
for the solar site. All of the passive and some of the active solar 
sites are equipped with wind sensors which provide information for 
two wind tables furnishing wind speed and direction. For some 
sites, a humidity table provides relative humidity values for day and 
night. It also gives values for the maximum and minimum humidity 
for each day. A technical discussion of the instruments and meas- 
urements used to obtain these data tables is included. (LEW) 


1403 Economics 


REFER ALSO TO CITATION(S) 3579, 3625, 3632, 3776, 4428, 4429, 4443, 
4633, 4638 


3601 (CONF-801030—(Vol.2), pp 733-735) Social im- 
pacts associated with the implementation of Brazil's PROAL- 
COOL Program. Caron, D. (PLANALSUCAR, Piracicaba, 
Brazil). 1980. NTIS (US Sales Only), PC A19/MF AOl. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A brief description of the events and conditions leading to 
the implementation of the Brazilian PROALCOOL Program is pre- 
sented. This paper describes 3 scenarios of ethanol production for 
the year 2000. They are based on presuppositions concerning the 
structure of transport systems and availability of petroleum. The 
demand level and corresponding impact on employment are dis- 
cussed. (DMC) 


3602 (CONF-801030—(Vol.2), pp 755-773) Economic 
development, energy policy and alcohol. Borges, J.M.M. 
1980. (In Portuguese). NTIS (US Sales Only), A19/MF 
A011. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 
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3603 (SERI/CP—763-1116) Solar export management 
seminar Thompson, P.; West, T. (comps.). 
(Solar Energy Research Inst., Golden, CO (USA)). Apr 
1981. Contract AC0O2-77CH00178. 123p. (CONF-8008116—; 
—— CONF-8010199—). S, PC A06/MF 
AOl. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

Twelve papers and an introduction are included. A separate 
abstract was prepared for each paper. (MHR) 


3604 (SERI/CP—763-1116, pp 5-19) Case history of 
Grumman International. Mead, B. (Grumman International, 
Inc., Bethpage, NY). Apr 1981. NTIS, PC A06/MF A011. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

Three ways to sell overseas are described: straight export 
sale, licensing, and joint venture. A checklist of points to be consid- 
ered using each method is presented and discussed. Samples of let- 
ters of credit, shipping instructions, commercial invoices, price defi- 
nitions, and non-disclosure agreements are shown. (MHR) 


3605 Se 1116, pp 21-33) Baseline study of 
US industry solar exports. Jacobius, T.M. (IIT Research 
Inst., Chicago, IL). Apr 1981. NTIS, PC A06/MF AO1. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

The nature and extent of US industry solar exports are de- 
fined with a baseline of calendar year 1979. The study focuses on 
each solar industry segment in terms of: the level of export sales, 
types of companies, export techniques and strategies, foreign coun- 
try market experience, and barriers to export. Information on the 
three major exporting segments (photovoltaics), SHAC active col- 
lectors, and wind) is tabulated. (MHR) 


3606 (SERI/CP—763-1116, pp 35-42) Introduction to 
the international solar market. Campbell, R.S. (Battelle Me- 
— Inst., Richland, WA). Apr 1981. NTIS, PC A06/MF 
AOl. 


From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

A brief review of the state of the art in export assessment for 
solar equipment is given. The following are discussed: characteris- 
tics of successful US exports, markets, and marketing strategies. 
(MHR) 


3607 ae lg Se 9 1116, pp 43-46) SERI export in- 
formation services. Berberich, C. (SERI, Golden, CO). Apr 
1981. NTIS, PC A06/MF AOl1. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

Work on overseas markets done in the International Division 
at SERI is described. Methods of information dissemination are dis- 
cussed including: computerized databases, market development pub- 
lications, country files and Solar Energy Information Center, and a 
solar information network. (MHR) 


3608 (SERI/CP—763-1116, pp 47-62) Overview of 
SERI market devel and research activities. West, T. 
(SERI, Golden, CO). Apr 1981. NTIS, PC A06/MF AO1. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

The SERI International Division functions are reviewed. 
Research and market development activities are described. The In- 
ternational Division has three branches: the US/Saudi Arabia Pro- 
gram Branch, the Developing Countries Branch, and the Industrial 
Countries Branch. The following are discussed: overseas mission 
awareness, photovoltaic information outreach, and the SERI export 
information letters. (MHR) 


3609 (SERI/CP—763-1116, pp 67-80) Dept. of Energy 
International Market Dev program. Blanck, B. 
a Washington, DC). Apr 1981. NTIS, PC A06/MF 


From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 
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The program goals, plans for achieving them, and progress 
to date are summarized. In order to increase the US share of the 
international solar market, market informaticn is provided to indus- 
try and opportunities to make contacts abroad is provided. (MHR) 


3610 (SERI/CP—763-1116, pp 81-83) DOC Interna- 
tional Trade Administration program. Walker, L.J. (Dept. of 
epeeeen Washington, DC). Apr 1981. NTIS, PC A06/ 
AO0l. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

Public relations and information services of the Office of 
Export Marketing Assistance are reviewed in regard to the solar in- 
dustry. Scheduled activities for 1980 and 1981 are listed. (MHR) 


(SERI/CP—763-1116, pp ae Export assist- 
ance services available from Department of Commerce Dis- 
trict Offices. Jacobsen, C. t. of Commerce, Washing- 


(Dep 
ton, DC). Apr 1981. NTIS, PC A06/MF AOl. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

Some services of the Department of Commerce are de- 
scribed, including: a trade list, a trade opportunities program, the 
Agent-Distributor Service, and business advice. Payment, shipping 
documentation, pricing, and foreign languages are discussed. 
(MHR) 


3612 (SERI/CP—763-1116, pp 95-98) Overview of the 
activities of the Export-Import Bark. Wilson, F.E. (Export- 

a Bank of the United States, Washington, DC). Apr 
1981. NTIS, PC A06/MF AO1. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

The structure and functions of the Export/Import Bank are 
reviewed. The FCIA insurance program is described. Financing 
foreign sales and having short-term insurance for the financing are 
discussed. (MHR) 


3613 (SERI/CP—763-1116, pp 99-103) Trade associ- 
ation export promotion activities. Tenet, G. (Solar et 
Industries Association, Washington, DC). Apr 1981. 

PC A06/MF AOl. 

From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

The membership and representation of the International 
Trade Committee of the Solar Energy Industries Association are 
presented. The planned activities which constitute its formal plat- 
form are listed. A tentative list of 1981 trade study and seminars is 
included. (MHR) 


3614 le a. ye 105-106) Export man- 
agement company services. thy, E. (Atlas Interna- 
tional Group, Seattle, WA). , 1981. NTIS. PC A06/MF 
AOl. 


From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

The major service areas and other types of assistance pro- 
vided by an export management company are reviewed briefly. 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 3575, 3602, 3631, 3731, 3782, 3783, 4426, 
4427, 4632, 4638 


3615 (CONF-800633—(Vol.1), pp 4.1.1-4.1.9) Ocean 
Thermal Energy Conversion programmatic og, ge as- 


heim, CA). Jun 1980. NTIS, PC A19/MF AOL. "Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

An OTEC Programmatic Environmental Assessment (EA) 
has been prepared that considers the development, demonstration, 
and commercialization of OTEC power systems. The EA considers 
several technological designs (open cycle and closed cycle), plant 
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configurations (land-based, moored, and plantship), and power 
usages (baseload electricity and production of ammonia and alumi- 
num). Potential environmental impacts, health and safety issues, and 
a status update of international, federal, and state plans and policies, 
as they may influence OTEC deployments, are included. 


3616 (CONF-800633—(Vol. 1), iPP 4.3.1-4.3.2) Physical 
aspects of OTEC environmental Ditmars, J.D.; 
McCown, D.L.; Paddock, R.A.; Wane DP. (Argonne Na- 
tional Lab., IL). Jun 1980. NTIS, PC A19/MF AO1. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Assessment of thermal resource utilization and environmen- 
tal impacts require the prediction of physical transport and mixing 
processes in the ocean. Processes at several spatial scales are the 
subjects of ongoing analyses and modeling efforts. These studies 
have provided and seek to provide the data on OTEC effluent 
plume behavior and regional ocean circulation necessary to assess 
possible ecological impacts. 


3617 (CONF-800633—(Vol.1), pp 4.4.1-4.4.7) Environ- 
mental monitoring program. Menzie, C.A. (EG & G, Wal- 
tham, MA); Frye, D.; Hazelwood, R.N. Jun 1980. NTIS, 
PC A19/MF AO. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The objectives of the environmental monitoring program for 
OTEC-1 are to evaluate the effects of the environment on the 
OTEC-1 platform, and to examine the effects of OTEC-1 operation 
on the offshore environment. The NPDES permit granted by EPA 
for OTEC-1 reflects the experimental nature of the project. An ex- 
tensive physical, chemical, and biological monitoring program is 
specified in the permit, to achieve the environmental objective of 
OTEC-1. Four interrelated programs have been developed to help 
meet these objectives: (1) measurements of currents and waves, (2) 
meteorological and biological measurements on and around the 
OTEC-1 platform, (3) measurements of biological, chemical, and 
physical oceanographic parameters during survey cruises, and (4) 
monitoring of the mixed discharge plume. These four programs are 
described briefly. 


3618 (CONF-800633—(Vol.1), pp 4.5.1-4.5.4) Environ- 
mental assessment for OTEC pilot plants. Wilde, P. (Law- 
rence Berkeley Lab., CA). Jun 1980. NTIS, PC A19/MF 
A0l. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A proposed outline is given of the ideal progression of steps 
to be taken in the evaluation of the environmental concerns for an 
OTEC site. Concerns discussed are redistribution of oceanic prop- 
erties, chemical pollution, effects of the presence of a platform, and 
socio-legal-economic impacts. Major compliance activities based on 
investigation of environmental concerns are briefly summarized. 


(LEW) 


3619 (CONF-800633—(Vol.1), pp 7.1.1-7.1.11) Cost 


and configuration of a closed cycle power system using 
brazed aluminum plate and fin heat exchangers. Ashworth, 
D.J. (The Trane Co., La Crosse, WI); Slebodnick, R.G. Jun 
1980. NTIS, PC A19/MF A0Ol. Order Number 
DE8 1023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The Trane Company and Westinghouse Electric Corpora- 
tion have investigated closed cycle OTEC power systems utilizing 
brazed aluminum plate and fin compact heat exchangers. These pri- 
vately funded studies have yielded power system designs that have 
a capital cost of less than $1000/K We (1977 dollars) for a 50 MWe 
size plant. The initial heat exchangers have been costed by Trane’s 
manufacturing plant in La Crosse, Wisconsin at $925/KWe (1980 
dollars). Future units, produced by a mature industry, have a pro- 
jected cost of $583/KWe (1980 dollars). The study also entailed a 
review of anticorrosion and cleaning alternatives in the heat ex- 
changer design. 
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3620 (CONF-801030—(Vol.2), > DP etna Environ- 
mental implications of the large scale utilization of alcohol/ 
fuels in the United States. Bevilacqua, O.M.; Bernard, M.J. 
III; Maxfield, D.P. 1980. NTIS (US Sales Only), PC Al9/ 
MF AOI. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao A pe Brazil (5 Oct 1980). 

This paper highlights the most significant findings of a major 
study undertaken to assess the environmental'impacts - both posi- 
tive and negative - associated with the large scale utilization of al- 
cohol/gasoline blends and neat alcohol/gasoline blends and neat al- 
cohol fuels for powering highway vehicles in the United States. In 
this assessment, the environment was considered to include natural 
resource, ecological, physical environment, healh and safety, and 
social-economic systems. The environmental assessment was based 
on the extrapolation and systematic analysis of existing data as to 
the characteristics of alcohol fuels and their performance in con- 
ventional engines. The major results and implications of this assess- 
ment are presented in this paper. 


(CONF- a 2), pp 741-747) Petroleum 


x i i (Mueller Asso- 
ciates, Inc., Baltimore, Mb). 1980. NTIS (Us Sales Only), 
PC A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

This paper describes a methodology for determining the 
crude petroleum price at which agriculturally derived ethanol 
motor fuels (both neat and blends) would be cost competitive with 
unleaded gasoline. Concurrently, a methodology is presented for 
determining the potential petroleum displacement value of ethanol 
fuels. Examples of methodology applications are provided. A useful 
feature of this paper is that the reader may readily employ other 
assumptions and substitute alternate data to explore specialized 
cases. 


3622 (CONF-801030—(Vol.2), of, 775-779) Swedish 
policy and decisions on the introduction of alternate motor 
fuels. Brandberg, A.; Johanson, B.C. 1980. NTIS (US Sales 
Only), PC A19/MF AO1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Policy developments in Sweden for the introduction of alter- 
nate fuels, such as alcohol fuels and gasohol, are discussed in this 
article. (DMC) 
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REFER ALSO TO CITATION(S) 3504, 3522, 3523, 3528, 3529, 3530, 3532, 
3533, 3535, 3536, 3537, 3538, 3539, 3540, 3541, 3542, 3543, 3546, 3547, 3548, 
3549, 3550, 3551, 3552, 3553, 3554, 3555, 3557, 3558, 3565, 3566, 3567, 3568, 
3569, 3570, 3571, 3572, 3573, 3574, 3575, 3576, 3577, 3578, 3579, 3580, 3581, 
3583, 3819, 4425, 4430, 4541, 4542, 4543, 4595, 4596, 4638, 5298, 5474, 5665 


3623 (AD-A—093692) Luminescent 
photoelectrochemical cells. 5. multiple emission from telluri- 
um-doped cadmium sulfide photoelectrodes and implications 
regarding excited-state communication. Technical report. 
Karas, B.R.; Streckert, H.H.; Schreiner, R.; Ellis, A.B. 
(Wisconsin Univ., Madison (USA). Dept. of Chemistry). 3 
Dec 1980. 26p. NTIS, PC A03/MF AOl1. 

Samples of single-crystal, n-type, 100 ppm Te-doped CdS 
(CdS:Te) exhibit two emission bands when excited at several ultra- 
band gap wavelengths. One emission band with lambda sub max ap- 
proximates 510 nm is near the band gap of CdS:Te (approximates 
2.4 eV) and is likely edge emission. Its decay time, measured for 
samples immersed in sulfide solution between 295 and 333 K, is 
faster than the pulse from the N2-pumped dye laser (approximates 7 
nsec) used for 458-nm excitation. The other emissive transition, 
lambda sub max approximates 600 nm, involves intraband gap states 
introduced by Te. Intensity-time curves for this band have rise 
times of less than 10 nsec and generally exhibit nonexponential 
decay; values of tau sub 1/e are typically 120 + or - 40 and 80 + 
or - 30 nsec at 295 and 333 K, respectively. When CdS:Te is used 
as the photoanode in a photoelectrochemical cell employing sulfide 
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electrolyte, both emission bands are quenched in parallel during 
passage of photocurrent resulting from 457.9- or 476.5-nm Ar ion 
laser excitation. Parallel quenching is observed at several tempera- 
tures for which the excited-state kinetic schemes are demonstrably 
different: open-circuit emission spectra reveal that both the absolute 
and relative intensities of the two emission bands are affected by 
temperature. With increasing temperature (295-333 K) the absolute 
intensities of both bands decline; a semilog plot of the ratio of 510- 
to 600-nm intensity vs. T to the -1 is linear with a slope of approxi- 
mates 0.2 eV, corresponding to the energy gap between the two ex- 
cited states. The existence of excited-state communication is in- 
ferred from the effects of temperature and electrode potential on 
multiple emission. 


3624 (AD-A—093695) Luminescent 
photoelectrochemical cells. 4. electroluminescent of 
undoped and tellurium-doped cadmium sulfide 
Technical report. Streckert, H.H.; Karas, B. of Ram 
D.J.; Ellis, A.B. (Wisconsin Univ., Madison (U: ay 
of Chemistry). 3 Dec 1980. 27p. NTIS, PC AOS/MF A ZB. 
An understanding of electrochemistry at semiconductor elec- 
trodes requires knowledge of the role intraband gap states play in 
mediating interfacial charge transfer. Reference to surface states is 
especially prevalent in the photoelectrochemical cell (PEC) litera- 
ture. The existence of intraband gap states has been supported in 
part by electroluminescence (EL) studies: Electrolyte species capa- 
ble of hole injection into the valence bands of n-type, semiconduct- 
ing TiO2, SrTiO3, CdS, GaP, ZnO, and GaAs yielded lumines- 
cence at sub-band gap energies. Since the valence band edges of 
these materials are generally at very positive potentials, valence 
band hole injection requires a potent oxidizing species. Aqueous al- 
kaline peroxy¢ sulfate (OH(-)/S208(2-)) electrolyte has been the 
medium of choice for observing the effect. 


3625 (CONF-801030—(Vol.1), pp 25-32) Direct appli- 
cation of solar energy to alcoho alcohol fuel Schwartz, 
D.M. (Enercorp, Inc., Denver, CO). 1980. NTIS (US Sales 
Only), PC A21/MF AO1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao ip, Posie, Brazil (5 Oct 1980). 

The author discusses the ign, engineering and financial 
issues encountered in combining solar energy collection with alco- 
hol production processes. A comparison is made between the 
energy consumption profile of a conventional facility and the solar 
powered one. The quantity and availability of solar energy versus 
the energy requirements of the process are plotted for several US 
Sunbelt sites. An economic analysis is projected illustrating the dif- 
ferences between conventional and solar facilities including initial 
capital requirements, annual cash flow, maintenance and operating 
expenses and net output versus land use. The issue of the net 
energy balance of alcohol fuels is addressed for fossil fueled, crop 
residue fueled, and solar fueled systems. Energy factors included in 
the equation are: field preparation for planting, crop maintenance, 
harvesting, transportation, renewable process fuels, non-renewable 
process fuels and the energy embodied in the alcohol process facili- 
ty structure and equipment itself. It is believed that inclusion of the 
last listed item enables an even-handed analysis of conventional and 
solar facilities. Evaluations of solar powered systems that do not ac- 
count for the additional energy required to produce and construct 
solar plants tend to give heavily biased results. Conversely, capital 
conserving fossil fuel powered plant evaluations that do not take 
into account the real escalation of energy prices due to scarcity are 
also likely to be inaccurate. The engineering criteria for the solar 
collectors themselves are explained with a comparison between flat- 
plate and concentrating types. Solar heat energy storage and re- 
trieval strategies as applied to fermentation and distillation are also 
examined. 





3626 (CONF-801030—(Vol.1), pp 123-130) Sorghums: 
viable biomass candidates. McClure, T.A.; Arthur, M.F.; 
Kresovich, S.; Scantland, D.A. 1980. NTIS (US Sales 
Only), PC A21/MF AOl. Order Number DE81903753. 
Contract W-7405-ENG-92. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Agronomic studies conducted at Battelle's Columbus Divi- 
sion to evaluate biomass and sugar yields of sweet sorghum are de- 
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scribed and the major findings are summarized. Development op- 
portunities for using sorghum cultivars as a large-scale energy crop 
are discussed. With presently available cultivars, sweet sorghum 
should produce 3500 to 4000 liters ethanol per hectare from the fer- 
mentable sugars alone. Conversion of the stalk fibers into alcohol 
could increase production by another 1600 to 1900 liters per hect- 
are with existing cultivars. These yields are approximately 30 to 
40% greater per hectare than would be obtained from above aver- 
age yields of grain and stalk fiber with corn. There is reason to be- 
lieve, that with hybrid sweet sorghum, these yields could be further 
increased by as much as 30%. Diminishing land availability for ag- 
ricultural crops necessitates that maximum yields be obtained. Over 
the next decade, imaginative technological innovations in sorghum 
harvesting, processing, and crop preservation, coupled with plant 
breeding research should help this crop realize its full potential as a 
renewable resource for energy production. 


3627 (CONF- yom eS pp 131-138) Productiv- 
ity of selected plant spec to arid regions. Nobel, 
P.S. wr of California. Los Angeles). 1980. NTIS (US 
Sales ), PC A21/MF 01. Order Number 
DESI90STSO Contract AM03-76SF00012. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The biomass potential of selected arid region species for al- 
cohol production merits careful consideration. The basis for this in- 
terest is the current low agronomic use of arid lands and the poten- 
tial productivity of certain species adapted to these lands. Plants 
displaying Crassulacean acid metabolism (CAM) are particularly in- 
teresting with reference to biomass for fuel in regions with low 
rainfall, because plants with this photosynthetic process are strik- 
ingly efficient in water requirements. For CAM plants, CO: fixation 
occurs primarily at night, when tissue surface temperature and 
hence transpirational water loss is less than daytime values. For 
Agave deserti in the Sonoran desert, the water-use efficiency (mass 
of CO, fixed/mass of water transpired) over an entire year is an 
order of magnitude or more larger than for C-3 and C-4 plants. 
This indicates how well adapted CAM species are to arid regions. 
The potential productivity per unit land area of CAM plants is 
fairly substantial and, therefore, of considerable economic interest 
for arid areas where growth of agricultural plants is minimal. 


3628 (CONF-801030—(Vol.1), pp 397-402) Use of sun- 
flower seed oil in diesel engined tractors. Bruwer, J.J. ewe 
of Agriculture and Fisheries, Silverton, South Africa); 
shoff, B.V.D.; Hugo, F.J.C.; Fuls, J.; Hawkins, C.; van der 
Walt, A.N,; En, od, A.; du Plessis, L.M. 1980. NTIS 
(US Sales’ y), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Research to date has shown that as far as maximum power 
and specific fuel consumption are concerned, sunflower seed oil, 
both undiluted and blended, compares satisfactorily with diesel fuel. 
Combustion-chamber deposits and gumming in the fuel system have 
not been a problem with the 20% sunflower seed oil; 80% diesel 
fuel blend. The atomization pattern of sunflower seed oil is inferior 
to that of diesel fuel, which could be the reason for the coking of 
injector tips. It is obviously desirable to obtain blends with physical 
properties comparable with diesel fuel specifications. Considering 
the promising results achieved, it is evident that sunflower seed oil, 
particularly in the ester phase, is potentially a highly suitable ex- 
tender or replacement for diesel fuel. Some problems regarding in- 
complete combustion still remain to be solved and, therefore, sun- 
flower seed oil cannot at this stage be recommended as a cumplete 
substitute fuel in tractor diesel engines. 


3629 (CONF-801030—(Vol.2), pp 797-800) Some notes 
on studies of alcohol slops treatment in Taiwan. Sang, S.L.; 
Wang, L.H.; Hwang, P.T.; Chuang, Y.T.; Kuo, Y.C.; 
Chang, C.Y. "(Tai ‘aiwan 43 ’ Research Inst., Tainan). 1980. 
NTIS (US Sales Only), A19/MF A0Ol1. Order Number 
DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Braz** (5 Oct 1980). 





The main purpose of this paper is to review and describe 
some possible ways for the treatment of alcohol slops which have 
been carried out in the research laboratory or in the pilot plant. It 
will cover the process development for continuous production of 
yeast with cell recycle from alcohol slops and the treatment of al- 
cohol or yeast waste by cultivation of a fungal strain. Both process- 
es are considered economical and efficient in BOD reduction. The 
former shows a high productivity (gm/1-h) of yeast product, less 
power required, and higher BOD removal (from 30,000 to 15,000 
ppM in 2 to 3 hours) especially when cell recycle technique is ap- 
plied. The latter process is especially suitable to treatment for high 
BOD waste. The experimental results showed that about 75% BOD 
could be removed in 30 hours. Since the mycelium of the mold 
strain is very long, it could be harvested easily with a sieve of 100 
to 200 mesh and the yield of the dry cells is 8 to 10 gm/1 of the 
waste. A 12-week preliminary feeding test has been carried out. No 
adverse effect on the growth and appearance of the laboratory rats. 
It could be expected to use as a good feed additive as yeast does. 


3630 ee ee see pp 815-821) Use of 

winery wastes for the irrigation of sugar cane. Lem ; 

Rosenfeld, U.; Baptistella, J.R. 

Sao Paulo, Brazil). 1980. (In Portuguese). (U 

Only), PC A19/MF A0O1. Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 

ogy; Sao Paulo, Brazil (5 Oct 1980). 


3631 (CONF- i 2), pp 823-827) Economic 
aspects of alcohol production in the Southern Region of 
Brazil. Mattuella, J. (Universidade Federal do Rio Grande 
do Sul, Porto Alegre, Brazil); Rask, N. 1980. (In Portu- 
). NTIS (US Sales Only), PC Al9/MF AOl. Order 
umber DE81903754. 
From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


(CONF-801030—(Vol.2), pp 831-836) Impact of 
Brazil’ s PROALCOOL on land prices and crop substi 
Pelin, E.R. (Univ. of Sao Paulo, Brazil). 1980. NTIS (US 
Sales Only), PC Al19/MF AOl. Order Number 
DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

PROALCOOL-The Brazilian National Alcohol Program is 
anticipating and accelerating increases in the prices of lands in some 
states, given the analysis of current tendencies and availability of 
lands suitable for annual agricultural crops. In addition, the expan- 
sion of sugar cane between 1973/74 and 1978/79 was analyzed to 
identify the substitution effect whereby sugar cane displaced other 
crops destined for international markets and domestic consumption. 


3633 (CONF-801030—(Vol.2), pp 875-880) Liquid fuels 
from biomass in Hawaii. Ritschard, R.L.; Ghirardi, A.G. 
(Univ. of California, Berkeley). 1980. NTIS (US Sales 
Only), PC A19/MF AO1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

In this stud y the main issues related to the use of biomass as 
a source of liquid fuels in Hawaii are identified. One of the options 
immediately available is the use of alcohol fuels, especially ethanol, 
to displace part of the over 300 million gallons consumed anually in 
the state. Ethanol used either in mixture with gasoline (gasohol) or 
as the single fuel for internal combustion engines is technically fea- 
sible and becoming more economical as gasoline prices rise relative 
to those of alcohol. The main opportunities and problems associat- 
ed with an alcohol fuels program for Hawaii are summarized here 
and a brief review of the available feedstocks and conversion tech- 
nologies is presented. Finally, a comparison is made between the 
conditions prevailing in Brazil and Hawaii for the use of alcohol 
fuels, showing that other regions of the world may not be able to 
pursue the strategy adopted in Brazil. 


3634 (CONF-801030—(Vol.2), pp 881-888) Alcohol 
fuels in New Zealand's energy future. Titchener, A.L. 
(Liquid Fuels Trust Board, Wellington, New Zealand); 
Walker, B.V. 1980. NTIS (US Sales Only), PC A1l9/MF 
A011. Order Number DE81903754. 
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From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

This paper reviews the structure of energy planning, re- 
search, and development in New Zealand, and the resource bases 
on which future energy supplies may be expected to depend. It ad- 
dresses the problem of imported liquid fuels and the means of sub- 
stituting for them. Recent decisions taken by the government are 
outlined. New Zealand is economically and strategically vulnerable 
to the supply of oil. A problem of increasing importance will be the 
supply of middle distillate fuels, especially diesel. In the longer 
term, and in the absence of discovery of indigenous oil or addition- 
al gas, the resource bases for synthetic liquid fuels in New Zealand 
will be coal or biomass or both. Prima facie the most obvious syn- 
thetic liquid fuels are liquid hydrocarbons. However, the alcohols 
have a number of advantages over synthetic hydrocarbon liquids, 
the most important of which are higher conversion efficiency (espe- 
cially when used in spark-ignition engines) and known and relative- 
ly simple conversion technology. The present programme aimed at 
investigating means of substituting for imported liquid fuels is 
planned to embrace all reasonable options. Consequently it includes 
a significant body of research into the alcohols as engine fuels. The 
present paper has reviewed this research programme. Decisions on 
whether to move towards alcohol fuels must be ragarded as some 
way in the future. (DMC) 


3635 (CONF-810303—, pp 85-89) Potential biomass 
feedstocks. Kresovich, S. ttelle Columbus Labs., OH). 
Oct 1981. NTIS, PC A1l4/MF AOl. Order Number 
DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

This presentation on potential biomass feedstocks for energy 
production is limited to a discussion of the nonwoody resource 
base, excluding corn. The objective is to highlight the logic utilized 
in the identification and agronomic improvement of new crop spe- 
cies. A key factor in this process is recognizing the value of poten- 
tial products and finding the optimum use for these resources. 


3636 (CONF-810303—, pp 90-101) Innovative a 
sion ee, for of alcohol fuels from bio- 
mass. Bery, M.K.; Colcord, A.R.; Butler, P.H. Sas og 
Inst. of Tech., Atlanta). Oct ‘1981. NTIS, PC Al4/MF Ai 
Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

, There are a number of processes under development for the 
conversion of cellulosic biomass to fermentable sugars for the pro- 
duction of ethanol as a motor fuel. The process which can be dem- 
onstrated to be commercially viable will add a new dimension to 
the alcohol fuels industry because alcohol fuels can then be pro- 
duced from a renewable resource other than food crops. For the 
conversion process to be commercially viable the following must 
be accomplished: (1) a cost effective pretreatment method is re- 
quired; (2) hydrolysis of cellulose to glucose must be maximized; (3) 
the yields from the recovery of the by-products must be established 
to get economic credits to the system; (4) the process should be 
continuous with minimum energy consumption; and (5) we must do 
all of this and build our large-scale plants with a minimum of capi- 
tal outlay. Out of the conversion processes that are being devel- 
oped, the Georgia Institute of Technology process offers the best 
potential for design of an actual commercially viable wood to eth- 
anol plant in the near future. Several processes are evaluated in this 
article. 


3637 (CONF-810967—2) Simulated hydrologic conse- 
quences of soil heterogeneity, macropores, and tree 
Luxmoore, R.J. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 9p. NTIS, PC A02/MF 
A01. Order Number DE82000167. 

From IUFRO meeting; Kyoto, Japan (Sep 1981). 

Computer simulation applications in basic (soil heterogene- 
ity, macropore) and applied (tree farming) hydrologic research 
have been undertaken with deterministic models based on soil 
(physical) and plant (physiological) processes. Under high evapo- 
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transpiration conditions, soil variability tended to be hydrologically 
unimportant. Conversely, during storm events, runoff was preferen- 
tially generated from finer soils, but with increase in storm intensi- 
ty, coarser soils generated runoff. Simulation of soil-water flow 
through large channels (macropores) and the interaction of this 
flow with fine pores showed that macropores were hydrologically 
active under conditions of ponded infiltration or perched water 
tables within the soil profile. Under these conditions, macropores 
were shown to increase the interaction of water with a profile (rel- 
ative to a profile without them) by increasing vertical drainage and 
by delaying the onset of lateral runoff. 


9638 (DOE/CS/20024—T3) Cadmium sulfide/copper 
sulfide heterojunction cell research. Technical progress report 
No. 3, March 1-May 31, 1978. (Dynatrend, Inc., Burlington, 
MA (USA); Lockheed "Missiles and Space Co., Sunnyvale, 
CA (USA). Electro-Optics Lab.). 30 Jun 1978. Contract 
AC03-77CS20024. 37p. NTIS, PC A03/MF AOl. Order 
Number DE81027639. 

The program objective is to investigate and evaluate the ap- 
plication of cylindrical-post magnetron reactive sputtering to the 
production of solar cell quality thin films of CdS/CueS for large 
scale terrestrial photovoltaic energy conversion. The primary activ- 
ities during the third quarter reporting period were directed toward 
the following tasks: assembly of specialized deposition system; dep- 
osition of Cd/sub 1-x/Zn/sub x/S; substrate contact; deposition of 
Cw.S; electrical measurements of Cu/sub x/S; and structural meas- 
urements of Cu/sub x/S. A major activity during the third quarter 
reporting period has been a systematic study of Cu/sub x/S coat- 
ings deposited by reactive sputtering Cu in Ar-H2S gas mixtures at 
various injection rates (partial pressures) of H2S. The coatings were 
analyzed with respect to electrical, optical, and structural charac- 
teristics. 


(DOE/ET/20074—T4) Eucalyptus plantations for 
energy production in Hawaii, October 1, 1978-January 1980. 


gy Development Corp., Hilo, HI (USA)). 15 Feb 
1980. Contract FC03-78ET20074. 15p. NTIS, PC A02/MF 
A01. Order Number DE81028173. 
Progress is reported on a project to increase the biomass 
production of Eucalyptus. Tests of cultivation techniques are de- 
scribed. (MHR) 


3640 (DOE/ET/20074—T6) Eucalyptus plantations for 
energy production in Hawaii, October 1, 1978-November 
1979. (BioEnergy Development Corp., Hilo, HI (USA)). 12 
Dec 1979. Contract FC03-78ET20074. 25p. NTIS, PC A02/ 
MF AO1. Order Number DE81027406. 

Progress is reported on a project to increase the biomass 
production of Eucalyptus. Tests of cultivation techniques are de- 
scribed. (MHR) 


3641 (DOE/ET/20279—161) Data report for the North- 
east Residential Experiment Station, July 1981. Russell, 
M.C.; Raghuraman, P.; Mahoney, P.C. (Massachusetts Inst. 
of Tech., Lexington (USA). Lincoln Lab.). 1981. Con- 
tract AC02-76ET20279. 14p. NTIS, PC A02/MF AOl. 
Order Number DE82001878. 

The Residential Experiment Stations of the Solar Photovol- 
taic Residential Project have been designed by MIT Lincoln Labo- 
ratory under Department of Energy sponsorship to develop resi- 
dential photovoltaic systems and to gather and disseminate per- 
formance data for the photovoltaic community, cognizant institu- 
tions and, ultimately, the public. Physical performance data for the 
month of July 1981 obtained from photovoltaic energy systems 
under test at the Norhteast Residential Experiment Station in Con- 
cord, Massachusetts are tabulated. 


3642 (DOE/ET/20407—T5) Heterostructure single 
crystal silicon photovoltaic cell: extension. Type A, semicon- 
ductor heterojunction silicon devices. Final report, May 15, 
1978-August 10, 1978. Ghosh, A.K.; Feng, T.; Fishman, C. 
(Exxon Research and Engineering Co., Linden, NJ (USA). 
Government Research Labs.). 1978. Contract AC03- 
76ET20407. 50p. NTIS, PC A03/MF AOl. Order Number 
DE81027641. 
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Polycrystalline silicon solar cells with power conversion effi- 
ciency of = 10% were made. These cells were SnO2/Si hetero- 
junction cells where the SnO2 was deposited by a spraying process. 
The maximum theoretical efficiency attainable for the SnO2/Si 
solar cell was estimated to be 20%. Preliminary results indicate 
after an initial decrease in efficiency of about 10 percent the rate of 
degradation is negligibly small. Depending upon the cell environ- 
ment, the fill factor remained constant or decreased by a few per- 
cent. The short-circuit current remained constant and V/sub oc/ 
decreased independent of the testing conditions of the cell. The 
power conversion efficiency of SnO2/Si solar cells fabricated by 
electron beam evaporation of SnO:2 is strongly dependent on the 
angle of incidence of the SnO2 vapor stream on silicon. Typically, 
the optimum angle of incidence is between 50° and 70° Discovery 
of this effect has enabled us to reproducibly fabricate cells with ef- 
ficiencies exceeding 10%. 


3643 (DOE/ET/20412—T4) Cadmium sulfide/copper 
ternary heterojunction cell research. Quarterly technical 
progress report, January 1-March 31, 1978. Mickelsen, R.; 
Selikson, B.; Chen, W. (Boeing Aerospace Co., Seattle, WA 
(USA)). Apr 1978. Contract AC03-77ET20412. 15p. NTIS, 
PC A02/MF AO1. Order Number DE81027425. 

The research effort during the second quarter has concen- 
trated on the preparation of the Culn! cm using a modification to 
the basic simultaneous elemental evaporation process. Motivation 
for the development of a modified film deposition technique was to 
achieve films with uniform properties over substrate areas consist- 
ent with 1 cm? and later 4 cm? area solar cells. A secondary objec- 
tive of the modified approach was to increase the grain size of the 
deposited CulnSe, films. The modified system has been made oper- 
ational. According to sheet resistivity measurements on films depos- 
ited with the system, film uniformity has been achieved. Using a 
combination of x-ray and electron diffraction, optical absorption, 
and hot-probe analytical techniques, the formation of single phase, 
P-type, chalcopyrite CulnSe, film material has also been demon- 
strated. An increase in grain size has yet, however, not been detect- 
ed in the deposits. 


3644 (DOE/ET/20412—T5) Cadmium sulfide/copper 
ternary heterojunction cell research. Quarterly topical report, 
April 1-June 30, 1978. Mickelsen, R.; Selikson, B.; Chen, W. 
(Boeing Aerospace Co., Seattle, WA (USA)). Jul 1978. 
Contract AC03-77ET20412. 5p. NTIS, PC A02/MF AOl1. 
Order Number DE81027706. 

The research effort concerned with the preparation and 
characterization of CuInSe, and CdS films and the fabrication and 
testing of CdS/CulnSe heterojunction thin-film devices are briefly 
summarized. 


3645 (DOE/ET/20414—T7) Cadmium §sulfide/copper 
ternary heterojunction cell research. Technical progress 
report No. 2, January 1, 1978-March 31, 1978. (Sperry 
Univac, St. Paul, MN (USA). Defense Systems Div.). 1 Apr 
1978. Contract AC03-77ET20414. 39p. NTIS, PC ‘A03/MF 
A01..Order Number DE81027718. 

The second quarter of work on a CdS/CulnSez cell research 
program are described. Results for flash evaporated films are given. 
Deposition conditions for obtaining single phased, stoichiometric 
CulnSe, films are presented. Transmission electron micrographs for 
CulnSe, films deposited at temperatures from 200°C to 650°C are 
discussed. Grain sizes of these films ranged from .01p to several .lu 
over that temperature range. These grain sizes are quite small to be 
of interest for device applications. 


3646 (DOE/ET/20430—T1) Cadmium sulfide/copper 
sulfide heterojunction cell research. Semi-annual report, Janu- 
ary 1, 1978-June 30, 1978. (Delaware Univ., Newark (USA). 
Inst. of Energy Conversion). Jul 1978. Contract AC03- 
77ET20430. 66p. NTIS, PC A04/MF AOl1. Order Number 
DE8 1025666. 

The conversion efficiency of CdS/CueS cells has been raised 
to 9.15% during this reporting period. A technique has been devel- 
oped for probing the collection field in the CdS side of the hetero- 
junction and further photon accounting for the high efficiency 
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CdS/CueS textured cell has been performed. Production of low 
resistance (CdZn)S films with appropriate morphology for the pro- 
duction of high efficiency cells has been developed. A theoretical 
analysis of the superposition principle and its application to CdS/ 
CusS solar cells and other photovoltaic junctions has been carried 
out and published. A review of all available data on the stability of 
CdS/CuS cells was carried out and the results presented at the Na- 
tional Bureau of Standards Symposium on solar cell stability. 


3647 (DOE/ET/20460—T1) Amorphous silicon thin 
films heterojunction solar cells. Second quarterly progress 
report, January 31-March 31, 1979. (Mobil Tyco Solar 
Energy Co: 7p. Waltham, MA "(USA)). 14 May 1979. Con- 
tract ACO3- 8ET20460. 6p. NTIS, PC A02/MF AO1. Order 
Number DE81029419. 

A full description is given of a glow discharge deposition 
system, as well as a schematic. A growth rate of 2 to 3 A/sec is 
reported across a total substrate diameter of 76 mm, and films of a- 
Si:H free of oxygen and carbon contaminants have been obtained. 
Other films deposited include: doped and undoped a-Si:H and a-Si/ 
sub x/C/sub 1-x/:H, n-i-p, a-Si:H plus n-i-p, a-Si:H plus a-Si/xub x/ 
C/sub 1-x/. Optical transmission measurements from .35 to 50 mi- 
crons wavelength were made on these films. A significant differ- 
ence found in the vibrational spectra is the shift of the major 
stretching mode from 2000 cm™? for a-Si:H to 2100 cm™' for the a- 
SiC:H. A strong broad band centered at 1000 cm™' appears when 
carbon is present. (LEW) 


3648 (DOE/ET/21076—T3) Development of high effi- 
ciency solar cells: t plan. (Rockwell International 
og Thousand Oaks, CA (USA). Science Center). 10 Au 
1978. Contract AC03-78ET21076. 25p. NTIS, PC ‘A02/MF 
A01l. Order Number DE81027722. 

An organized research program is proposed which joins the 
Rockwell International Science Center with photovoltaic scientists 
in university laboratories to attack the problems of polycrystal solar 
cells. The management structure of the program is described and 
the biographies of the program manager and principal investigators 
are given. The research and development plan p:oposed is summa- 
rized. Four specific tasks are outlined: growth of polycrystal mate- 
rials, grain boundary investigations, polycrystal solar cell develop- 
ment, and deliverable items. The division of work between the col- 
laborating institutions is given. The detailed program schedule for 
each of the tasks and subtasks and major milestones are given. 


(LEW) 


3649 (DOE/ET/21076—T4) Development of high effi- 
ciency GaAs polycrystal solar cells. Quarterly technical and 
topical report No. 2, April 24, 1978-July 23, 1978. (Rockwell 
International Corp., Thousand Oaks, CA (USA). Science 
Center). Oct 1978. Contract AC03-78ET21076. 108p. NTIS, 
PC A06/MF A0O1. Order Number DE81027635. 

The objective of this program is to develop a thin film poly- 
crystal GaAs solar cell technology with the potential of yielding 
cells with 12 to 15% efficiency and to develop thin film growth 
techniques which are compatible with the low cost production goal 
of $100 to 300/KW peak. During this quarter, techniques con- 
ceived and initiated during the first quarter have seen initial appli- 
cation for measurements and fabrication of solar cells. The scanning 
Auger potential profiling and cathode-conductivity measurements 
and scanning laser system are beginning to yield useful results. 
Transient capacitance measurement of minority carrier lifetimes, 
and Schottky barrier comparisons of LPE and MBE polycrystalline 
GaAs are described. Theoretical investigations of GaAs disloca- 
tions and polycrystalline solar cell modeling has begun. Oxidation 
of GaAs for MIS cell fabrication is described, and promising values 
reported for initial MIS single crystal solar cell performance. 


3650 (DOE/ET/23003—4) Emerging material systems 
for solar-cell applications. Technical progress report No. 2, 
July 17-October 16, 1979. Biter, W.J.; Szedon, J.R. (Wes- 
tinghouse Research and Development Center, Pittsbur, 
PA (USA)). Oct 1981. Contract AC02-79ET23003. 1 
NTIS, PC A02/MF AO1. Order Number DE82003546. 
Work is reported on a program to develop a thin film InP/ 
CdS polycrystalline solar cell. The initial approach, that of using 
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plasma-induced deposition of InP from the organometallic triethy- 
lindium resulted in incorporation of large amounts of hydrocarbons 
into the films. An alternative approach of reactive sputtering of 
indium in a phosphine atmosphere was successful in producing po- 
lycrystalline film of InP. Plasma induced deposition with an InCls 
source, attempts at doping with zinc to obtain p-type films and 
analysis of the composition of films are discussed. 


3651 > Low — films 1 
crystalline silicon solar cells. Quarterly pro, report No, 1, 
March 15-June 30, 1979. Crownover, J.D.; van der Leeden, 
G.A. (Poly Solar, Inc., Garland, TX (USA)). Jul 1979. Con- 
tract AC03-79ET23048. 22p. NTIS, PC A02/MF AOl. 
Order Number DE81026763. 

The objective of this contract is to advance the thin film sili- 
con solar cell technology developed at Southern Methodist Univer- 
sity, Dallas, Texas, with a view toward achieving photovoltaic con- 
version efficiencies greater than 10% at a cost of $100 to $300/ 
kWe. The technology developed at SMU consists of: (1) the purifi- 
cation of metallurgical silicon by acid extraction and phosphorus 
pentoxide treatment; (2) the preparation of metallurgical silicon sub- 
strates by the unidirectional solidification of the melt on graphite; 
(3) the deposition of a silicon p-n junction structure on metallurgi- 
cal silicon substrates by the thermal reduction of trichlorosilane; 
and (4) the application of grid contacts and anti-reflection coatings. 
Major efforts during this period have been directed to the organiza- 
tion and planning of the overall technical approaches, particularly 
in regard to the preparation of metallurgical silicon substrates. 


3652 (DOE/ET/23108—8) Photovoltaic mechanisms in 
polycrystalline thin-film silicon solar cells. Final May 
31, 1979-May 30, 1981. Redfield, D. (RCA Labs., n, 
Ni (USA)). Jun 1981. Contract ACO1- JSETS3108. 79p. 
NTIS, PC A05/MF A0O1. Order Number DE82000868. 

The emphasis during this two-year program began with anal- 
ysis of fundamental limitations to silicon solar-cell efficiency caused 
by heavy-doping effects. Near the middle, the emphasis shifted to 
explanation of the varied electronic properties of grain boundaries 
in Si. In the first area, the essential role of Auger recombination in 
heavy-doping effects was revealed, and it was shown that all previ- 
ous analyses which had neglected Auger recombination were nec- 
essarily invalid. Important consequences were also found for the 
strong gradients in dopant concentration that always occur in heav- 
ily doped diffused p-n junctions. When these new effects are com- 
bined, a simple, natural model results to explain limitations in Si 
solar-cell performance due to either front or base region effects on 
either J/sub sc/ or V/sub oc/. As part of this work, a new method 
was developed for accurate evaluation of the overall performance 
of AR coatings. 


3653 (DOE/JPL/954796—81-13) Analysis and evalua- 
tion in the production process and equipment area of the Low- 


Cost Solar Array Project. Final Wolf, M.; Goldman, 
H. (Pennsylvania Univ., Philadelphia (USA)). Apr 1981. 
Contract NAS-7-100-954796. 330p. NTIS, PC A15/MF 
A01. Order Number DE82000871. 

The metallization pattern design, or grid line design, is exam- 
ined so as to define the design which combines minimum series 
resistance losses and area coverage. Power output losses due both 
to the voltage drop from series resistance and to the shadowing by 
the front metallization can be held to 5% of the maximum power 
output for a 10 cm x 10 cm cell. Tapered grid lines are found to 
have less of an effective voltage drop than grid lines of constant 
width, and grid lines normal to the bus lines give better perform- 
ance than obliquely arranged grid lines. On the basis of the findings 
of the grid line design analysis, a set of design rules for solar cells is 
presented. Process options for applying the metal to the silicon sur- 
face are discussed. Options considered include immersion plating, 
electroless plating, electrolytic plating, vacuum deposition (includ- 
ing sputtering) and thick film screen printing. By comparative eval- 
uation, electroless and electrolytic plating are found to be the most 
cost-effective options, with vacuum deposition being competitive. 
Due to problems connected with masking, the use of the antireflec- 
tion coating as the metallization mask is expected to be attractive. 
(LEW) 
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3654 (DOE/JPL/955089—81/12) Silicon solar cell 
process fabrication and analysis. Phase III. 
Annual report, July 1, i080 June 31. 1981. Yoo, H.1.; Iles, 
P.A.; Leung, D.C.  -— Coating Lab., Inc., Cit of In- 
dustry, CA (USA). Seatechiaaiee Div.). 1981. Contract 
NAS-7-100-955089. 100p. NTIS, PC AO5/MF AOl1. Order 
Number DE82001075. 

Solar cells were fabricated from EFG ribbons (Mobil-Tyco), 
Dendritic webs (Westinghouse), Cast Ingots by Heat Exchanger 
Method (HEM, Crystal Systems), and Cast Ingots by Ubiquitous 
Crystallization Process (UCP, Semix). Baseline and other process 
variations were applied to fabricate solar cells. EFG ribbons grown 
in a carbon-containing gas atmosphere showed significant improve- 
ment in silicon quality. This new EFG demonstrated an average ba- 
seline efficiency of 10.3% as opposed to 8.0% AMI for the earlier 
EFG. The best efficiency achieved by the advanced process was 
13.8% under AMI conditions. Baseline solar cells from dendritic 
webs of various runs indicated that the quality of the webs under 
investigation was not as good as the conventional CZ silicon, show- 
ing an average minority carrier diffusion length of about 60 um 
versus 120 um of CZ wafers. 


(DOE/JPL/955269—80/16) Low-Cost Solar- 
Array Project: Task I. Silicon material, gaseous melt — 
ishment system. Final report, April 1979-October 
Jewett, D.N.; Bates, H.E.; Hill, D.M. (Energy Materials 
yon Harvard, MA (USA)). 1980. Contract NAS-7-100- 
955269. 6lp. NTIS, PC A04/MF AOl. Order Number 
DE82000624. 

The objective of this program was to demonstrate the oper- 
ation of a novel, efficient silicon production technique. The essen- 
tials of the method comprised chemical vapor deposition of silicon, 
by hydrogen reduction of chlorosilanes, on the inside of a quartz 
reaction vessel having large internal surface area. The system was 
designed to allow successive deposition-melting cycles, with silicon 
removal being accomplished by discharging the molten silicon. The 
liquid product would be suitable for transfer to a crystal growth 
process, casting into solid form, or production of shots. A scaled- 
down prototype reactor demonstrated single pass conversion effi- 
ciency of 20% and deposition rates and energy consumption better 
than conventional Siemens reactors, via deposition rates of 365 /h 
and electrical consumption of 35 kWh/kg of Si produced. This re- 
actor had an internal surface of 2750 cm? and volume of 4580 cm*. 


(DOE/JPL/955688—80/1) Development of an all- 
suas Std Eis cat iediins cadionien eee or cole 
cells. Quarterly report No. 1, May 1980-July 1980. Ross, B. 
(Bernd Ross Associates, San’ Diego, CA (USA)). Aug 1980. 
Contract NAS-7-100-955688. 36p. NTIS, PC A03. AOl. 
Order Number DE82001647. 

Materials including copper powders, silver-fluoride and sili- 
con wafers were procured. Copper pastes were prepared by the 
subcontractor. Properties of the recent pastes did not reproduce 
earlier results in rheology and metallurgy. Electrodes made with 
pastes produced under the previous contract were analyzed and 
compared with the raw materials. A needle-like structure was ob- 
served on the earlier electroded solar cells, and was identified as 
eutectic copper-silicon by electron probe x-ray spectroscopy. The 
existence of this phase was thought to benefit electrical and metal- 
lurgical properties of the contact. Subsequently electrodes made 
from new material were also shown to contain this phase while si- 
multaneously having poor adhesion. A front contact paste was for- 
mulated. A solar cell experiment is in process. 


3657 (DOE/JPL/955688—80/7) Development of an all- 
metal thick film cost effective metallization system for solar 
cells. Quarterly report No. 2, August 1980-October 1980. 
Ross, B. (Bernd Ross Associates, San Diego, CA (USA)). 

1981. Contract NAS-7-100-955688. $p. NTIS, PC 
A03/MF AO1. Order Number DE82001099. 

Additional quantities of pastes were procured from the sub- 
contractor. Solar cells with junction depths varying by a factor of 
3.3 were obtained from Applied Solar Energy Corporation (ASEC) 
with and without a deposited oxide coating. Cells were screened 
and fired by the two step firing process. Initial results were unsatis- 
factory from an adhesion and metallurgical standpoint indicating 
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that reproducibility problems still existed. The solar cell experiment 
including front contact experimentation was completed. No electri- 
cal information was obtained due to inadequate contact adhesion. 
An alternative source for experimental pasts is being sought. 


3658 (DOE/JPL/955688—80/10) Development of an 
all-metal thick-film cost-effective metallization system for 
solar cells. Quarterly report No. 3, November 1980-April 
1981. Ross, B. (Bernd Ross Associates, San Diego, CA 
(USA)). 1981. Contract NAS-7-100-955688. 39p. NTIS, 
PC A03 A01. Order Number DE82001936. 

Experimentation with screened electrodes made from fluoro- 
carbon activated copper paste and silver fluoride activated copper 
paste is reported, including tape adhesion and scratch tests. Experi- 
ments were conducted with variations in past parameters, firing 
conditions, including gas ambients, furnace furniture, silicon surface 
and others. A liquid medium, intended to provide transport during 
the carbon fluoride decomposition, was incorporated in the paste. 
(LEW) 


3659 (DOE/JPL/955902—81/3) Module Experimental 
Process System Development Unit (MEPSDU). Quarterly 
report No. 3, May 1-August 31, 1981. (Solarex Corp., Rock- 
ville, MD (USA)). 1981. Contract NAS-7-100-955902. 56p. 
NTIS, PC A04/MF AO1. Order Number DE82001919. 

The purpose of this program is to demonstrate the technical 
readiness of a cost-effective process sequence that has the potential 
for the production of flat plate photovoltaic modules which met the 
price goal in 1986 of 70 cents or less per Watt peak. During the 
quarter, program efforts included: cell fabrication using the pro- 
posed process sequence; optimization of cell processes; identifica- 
tion and testing of insulator tapes and edge seal material; optimiz- 
ation of a lamination procedure; evaluation of encapsulation materi- 
als; identification, discussions, demonstrations and visits with candi- 
date equipment vendors; selection of an initiation of a tabbing and 
stringing machine subcontract; updating the drawing package and 
QA plan; collecting data for preliminary Samics cost analysis. 


3660 (DOE/JPL/955986—1) Development of technique 
for AR coating and nickel and copper metallization of solar 
cells: FPS project product development. Quarterly technical 
report No. 1, May 15-September 30, 1981. Rominger, C.G. 
(Photowatt International, Inc., Tempe, AZ (USA)). 15 Oct 
1981. Contract NAS-7-100-955986. 52p. NTIS, PC A04/MF 
A01. Order Number DE82002967. 

Solar cells were fabricated using the Photowatt Internation- 
al, Inc., production process. One hundred 3” cells with 800 A of 
silicon nitride over N+/P junction, and evaporated aluminum 
metal (on the back side) were delivered for nickel printing. Initially 
two nickel pastes were defined, each lot having a different type of 
borosilicate frit. After application of nickel paste these solar cells 
were sent for brush copper plating. Electrical and mechanical data 
indicated a need to increase borosilicate frit and silver fluoride 
(AgF). Three more pastes were formulated by ESL. Electrical, me- 
chanical and visual data were recorded for three groups of nickel 
pastes using various fire-in temperatures and time cycles. The visual 
cell evaluation after brush copper plating revealed copper residue 
over the surface of most cells. There was an enlarging of grid lines 
during the copper plating. There was also an area along the edge of 
copper plating (approximately 1/4”) in which the nickel was re- 
moved. Several initial cells were found to have low adhesion levels 
when subjected to qualitative (tape test and mechanical scratching) 
testing. The nickel paste on some cells disclosed minor blistering 
after firing, but had good adhesion to tweezer-push and tape tests. 
Electrical and mechanical data indicate all nickel paste groups, at 
all temperatures and times, have ohmic contact. Quarter cells of 
each nickel group are being evaluated using techniques such as 
SEMS, SIMS and Beta-scan. (LEW) 


3661 (NCEI—0035) Biological potential of methane gen- 
eration from poultry wastes. Final report. Shih, J.C.H. 
(North Carolina State Univ., Raleigh (USA). Lab. of A 
plied Biochemistry). 20 Jun 1981. 45p. NTIS, PC A03 
A01. Order Number DE82900582. 
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Anaerobic digestion of animal waste is an attractive process 
because it degrades organic matter for pollution control and simul- 
taneously produces methane gas for an alternate energy source. The 
biological potentials of methane generation from the two major 
kinds of poultry wastes, the litter of broiler chickens and the 
manure of laying hens have been systematically investigated. Using 
these wastes to prepare media for bacterial growth, thermophilic 
anaerobic cultures were initiated by inoculations of bacteria from 
different natural environments. After a period of acclimation, they 
were then challenged with various combinations of operational var- 
iables such as retention times, volatile solid concentrations, tem- 
peratures, and pH values. The most efficient culture and conditions 
were selected based on the highest gas rate. The results have dem- 
onstrated that the broiler litter is a substrate of very low potential. 
This seems due to the high content of wood shavings resistant to 
bacterial degradation. On the other hand, the layer manure is a 
high-potential substrate, which supported both a high methane rate 
(3.5 1/1/day) and a high methane yield (250 1/kg VS) under the 
selected conditions. Compared with other types of animal wastes, 
the manure of laying hens is one of the best substrates for methane 
production. Based on the data obtained in the laboratory, an anaer- 
obic digester is under construction on the University research farm. 
A large digester will help answer other questions such as energy 
balance, economic evaluation and engineering design. 


3662 (PRRL—77-CR) Amorphous-silicon solar cells. 
Quarterly report No. 4, 1 August 1977-31 October 1977. 
Carlson, D.E. (RCA Labs., Princeton, NJ (USA)). Oct 
1977. Contract AC03-76ET20404. 48p. NTIS, PC A03/MF 
A01. Order Number DE81029904. 

The diffusion of deuterium in hydrogenated amorphous sili- 
con (a-Si:H) has been studied, and an activation energy of 1.53 eV 
has been obtained. The diffusion data indicate a lifetime of more 
than 20,000 years for a-Si:H device at 100°C. The activation energy 
for hydrogen evolution has been shown to be 1.85 eV, so 0.3 eV is 
needed to evaporate Hz from the surface. Preliminary results show 
that a dehydrogenated film can be partially rehydrogenated by 
placing it in a hydrogen discharge, but restructuring of dangling 
bonds appears to inhibit complete rehydrogenation. Photoconduc- 
tivity measurements indicate the presence of an electron trap ap- 
proximately 0.2 eV below the conduction level with a density of 
10*/cm*. Light-induced conductivity changes cause a decrease in 
the carrier lifetimes but do not cause any change in the optical 
properties. Large-area Schottky-barrier cells (3 cme) have been fab- 
ricated with shunt current densities as low as 10~® to 10-® A/cm? 


3663 (SAND—81-0530) Active and passive cooling for 
concentrating photovoltaic arrays. Edenburn, M.W. (Sandia 
National Labs., Albuquerque, NM (USA)). Oct 1981. Con- 
tract AC04-76DP00789. 23p. NTIS, PC A02/MF AOI. 
Order Number DE82003922. 

Optimization, based on minimum energy cost, of active and 
passive cooling designs for point-focus Fresnel lens photovoltaic 
arrays and line-focus, parabolic-trough photovoltaic arrays is dis- 
cussed, and the two types of cooling are compared. Passive cooling 
is more cost-effective for Fresnel lens arrays while the reverse is 
true for parabolic-trough arrays. 


3664 (SERI/PR—0-9100-1) Exploratory development of 
thin-film polycrystalline photovoltaic devices. Semiannual 
topical report, October 1, 1980-June 1, 1981. (Solar Energy 
Research Inst., Golden, co (USA); RCA Labs., Princeton, 
NJ (USA)). Jun 1981. Contract AC02-77CH00178. 5é6p. 
NTIS, PC A04/MF A0O1. Order Number DE82000092. 

The work conducted during the first eight months of the 
SERI/RCA Exploratory Development program is summarized and 
the current status is provided along with plans and recommenda- 
tions for subsequent development. During this period, heavy em- 
phasis was placed on substrate and epitaxial process and reactor de- 
velopment since these are the major components of this approach 
to low-cost solar-cell modules. The substrate task which is being 
conducted by RCA together with Crystal Systems Inc., seeks to 
apply the HEM ingot technology to commercial metallurgical 
grade (MG) silicon to form a substrate suitable for epitaxial growth 
and solar-cell fabrication. A conceptual study of three epitaxial re- 
actor systems was conducted to provide a sound theoretical and 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


practical basis for continued and future development of reactor sys- 
tems. Initial cost projections which were conducted based on 
SAMICS/IPEG methodologies indicate that attainment of the cost- 
goal of less than 0.50 $/Wp can be achieved. 


ee a Amorphous silicon solar 
3, 1 April 1981-30 June 1981, 

.E.; R.S.; Dresner, J.; Goldstein, B.; 

Hanak, J.J.; Moore, AR. Schade, H.E.; Weakliem, HLA; 
Williams, R. (State Univ. of New York, Albany (USA). At- 
mospheric Sciences Research Center; RCA Labs., Prince- 
ton, NJ (USA)). Aug 1981. Contract AC02-77CH00178. 
58p. NTIS, PC A04, A01. Order Number DE82001101. 
DLTS measurements on both Schottky-barrier and p-i-n a- 
Si:H solar cells reveal a deep electron trap that could be associated 
with the Staebler-Wronski effect. In one series of experiments, the 
density of metastable defects was proportional to the amount of 
oxygen and nitrogen introduced by an air bleed. Infrared absorp- 
tion studies have shown that recent films produced in an rf magne- 
tron mode are comparable to films produced in rf capacitive or dc 
proximity modes. Auger electron spectroscopy has been used to 
show that a-Si:H films deposited on substrates such as ITO are ini- 
tially patchy and become continuous after about 40 to 50 A of 
growth. An automated system for measuring diffusion lengths is 
now operational and values as large as 0.47 um have been meas- 
ured in a-Si:H under 1-sun light bias. The Hall effect in p-type a- 
Si:H (0.4 at. % boron) exhibits the correct sign for temperatures 
<100°C but reverses for high temperatures, thus indicating two 
hole conduction modes. Conversion efficiencies up to 5.2% have 
been obtained for p-i-n cells with a microcrystalline p layer. Open- 
circuit voltages as large as 933 mV have been observed in p-i-n 
structures with carbon-containing p layers. Diffusion length meas- 
urements have been shown to be very sensitive to degradation 

mechanisms such as electron bombardment. 


3666 (SERI/PR—641-1306) Photovoltaic goo ~~ 
development: materials research. Annual report. 
(Solar Energy Research Inst., Golden, CO "20 (USA), Sep 
1981. Contract AC02- 771CH00178. 18p. NTIS, 
A01. Order Number DE82001796. 

Work accomplished from Tiotees 1, 1979 to September 30, 
1980 on materials research is briefly summarized. Program objec- 
tives, milestones, planned research topics and equipment acquisi- 
tions and specifications are listed. On-going research activities are 
described, including principal in-house activities on thick-film me- 
tallization, photodegradation of polymeric materials, and encapsula- 
tion by electrostatic lamination of glass mirrors. (LEW) 


3667 (SERI/PR—8058-2-T3) Advanced photovoltaic 
concentrator cells. Semi-annual technical progress report No. 
1, December 1, 1980-May 31, 1981. Yong H.T.; Miller, 
D.L.; Zehr, s.W. (Solar Energy Research Inst., ’ Golden, 
co (USA); Rockwell International Corp., Thousand pa 
CA (USA). Microelectronics Research and Devel 
Center). Jul 1981. Contract AC02-77CH00178. 44p. s. 
PC A03/MF A0O1. Order Number DE81030978. 

The development of a two-junction lattice matched A/ 
GaAs/GaAs monolithic stacked cell is reported. The optical tran- 
sparency of the intercell ohmic contact has been demonstrated. 
Work on laser bonding for intercell ohmic contacts is discussed, 
particularly improvement of bonding equipment and experiments. A 
laser bonded cascade cell has been demonstrated, as has laser an- 
nealed heterojunction ohmic contact. (LEW) 


3668 (SERI/PR—9079-1-T4) Structural and electronic 
studies of defects in am silicon. Technical progress 

report, May-July 1981. Street, R.A. (Solar Energy Research 
Inst., Golden, CO (USA); Xerox Palo Alto Research 
Center, CA (USA)). 15 Sep 1981. Contract AC02- 
77CHO00178. 25p. NTIS, PC A02/MF AO1. Order Number 
DE82000225. 

Current transient deep level transient spectroscopy work 
was completed. By using both current injection and optical excita- 
tion, we are able to identify three peaks in the DLTS spectra, at 
60K, 110K and 200K. We interpret the peaks at 60K and 200K as 
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originating from the drift of electrons and holes respectively. The 
peak at 110K represents emission from an electron trap and is relat- 
ed to the peak observed in thermally stimulated conductivity. We 
have extended our studies of the structure and electronic properties 
of silicides to include Pt and Au. Pt forms crystalline PteSi and PtSi 
simultaneously, whereas with Au, an intermixed Au-Si phase 
grows, which lacks long-range order. As the silicide grows, there is 
an improvement in the ideality factors and a modification of the 
barrier heights. For all three metals, almost ideal Schottky barriers 
can be formed which are stable. A detailed study of the electrical 
properties of Pd/a-Si:H Schottky barriers has been completed. 


3669 (SERI/PR—9227-1-T1) Photovoltaic and structur- 
al properties of a-Si:H thin films. Fifth quarterly technical 
report, June 1-August 31, 1981. Messier, R. (Pennsylvania 
State Univ., University Park (USA). Materials Research 
Lab.). Nov 1981. Contract AC02-77CH00178. 2ip. NTIS, 
PC A02/MF A0O1. Order Number DE82002755. 

The physical structure of a vapor-deposited thin film is relat- 
ed primarily to adatom mobility, adatom species, and bombardment 
effects at the growing film surface. We have shown for rf-sputtered 
films of a-Si:H that bombardment effects are the dominant factor. 
For floating film potentials greater than approximately -20V, Ar* - 
ion bombardment results in a drastic decrease in observable film mi- 
crostructure. Although still not clearly resolved, it appears that mi- 
crostructure cannot be completely eliminated under the range of 
conditions possible for a-Si:H growth. Of course, adatom mobility 
and possibly adatom species are changed under conditions of signif- 
cant bombardment. Considering the case in which microstructure is 
resolvable in 1 pm thick films, we studied the evolution of film 
physical structure in detail. Hydrogenated a-Si films prepared by rf- 
sputttering were investigated as a function of film thickness (150A 
to 10 xm) and substrate type and roughness. The physical structure 
was shown to evolve with film thickness as a result of the nuclea- 
tion, growth, and incomplete coalescence of island-like structures 
which leads to a supernetwork of larger voids. At least four differ- 
ent supernetwork structures of increasing size were identified in the 
present study. The structural evolution was essentially unaffected 
by substrate type for this material in which low adatom mobility is 
the controlling factor. This evolutionary model is expected to have 
general application to all vapor deposition processes including glow 
discharge decomposition of silane. 


3670 (SERI/PR—9227-1-T3) Photovoltaic and structur- 
al properties of a-Si:H thin films. Quarterly technical prog- 
ress report No. 3, December 1, 1980-February 28, 1981. Mes- 
sier, R.; Tsong, 1.S.T. (Pennsylvania State Univ., University 
Park (USA). Materials Research Lab.). 1981. Contract 
AC02-77CH00178. 7p. NTIS, PC A02/MF AOl. Order 
Number DE82002698. 

The substrate floating potential, V/sub s/, was measured as a 
function of rf-sputtering conditions using an electrostatic probe. 
The large negative V/sub s/ induced at low P/sub Ar/ is responsi- 
ble for energetic ion-bombardment at the growing film/plasma in- 
terface. This bombardment, when below a threshold potential -20V, 
results in local atomic rearrangement and selective resputtering, 
leading to minimization of microstructural defects. Results on film 
characteristics vs. V/sub s/, H-implantation in c-Si, and Si-H bond- 
ing vs. P/sub H2/ and T/sub s/ lead to a more complete picture of 
bombardment and thermal processes in a-Si:H film formation. 


3671 (SERI/PR—9227-1-T4) Photovoltaic and structur- 
al properties of a-Si:H thin films. Quarterly technical prog- 
ress report No. 1, June 1-August 31, 1980. Messier, R.; 
Tsong, 1.S.T. (Pennsylvania State Univ., University Park 
(USA). Materials Research Lab.). 1980. Contract AC02- 
77CH00178. 70p. NTIS, PC A04/MF AO1. Order Number 
DE82002699. 

Three papers are presented. The first reports work on the 
characterization and analysis of a series of samples prepared by rf- 
sputtering under a wide range of Ho partial pressures and Ar+H2 
total gas pressures. The study demonstrates the relations between a- 
Si:H film microstructure, film composition, film properties, and 
sputtering parameters. The second paper reports the use of a com- 
puterized energy compensated time-of-flight atom probe to obtain 
the average composition of two widely differing hydrogenated 
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amorphous silicon rf-sputtered films deposited on W field emitter 
tips. The third paper finds that palladium/amorphous silicon 
Schottky barrier diodes exhibit superlinear dark forward current- 
voltage characteristics over the temperature range from 30 to 
130°C. The results are found to be consistent with expected behav- 
ior for space-charge-limited current in the presence of distributed 
traps. The trap parameters are deduced from the I-V data. (LEW) 


3672 (SERI/PR—9227-1-T5) Photovoltaic and structur- 
al properties of a-Si:H thin films Quarterly technical progress 
report No. 2, September 1-November 30, 1980. Messier, R.; 
Tsong, I.S.T. (Pennsylvania State Univ., University Park 
(USA). Materials Research Lab.). 1980. Contract AC02- 
77CHO00178. 39p. NTIS, PC A03/MF AOl1. Order Number 
DE82002700. 

The highlights during the second quarter of the research 
program on rf-sputtered a-Si:H films are: (1) completion of a sys- 
tematic series of tests on which both the partial pressures of Ar and 
Hz were varied over wide ranges; (2) the important sputtering pa- 
rameters of real film temperature and floating film potential during 
deposition were measured; (3) comparison of SIMS and nuclear re- 
action analysis for H-depth-profiling of a-Si:H; and (4) demonstra- 
tion that spectroscopic ellipsometry is a rapid and precise method 
for characterizing the optical properties of a-Si:H films. (LEW) 


3673 (SERI/PR—9330-1-T3) Preparation and properties 
of evaporated CdTe films compared with single crystal CdTe. 
Progress report No. 3, May 1-July 31, 1981. Bube, R.H. 
(Solar yr, Research Inst., Golden, CO (USA)). 1981. 
Contract AC02-77CH00178. 20p. NTIS, PC A02/MF AO1. 
Order Number DE82000228. 

Preparation of the hot-wall vacuum deposition system nears 
completion and the first trial evaporation should take place in mid 
October. A UTI 100C Mass Analyzer with a 1 to 300 AMU capa- 
bility has been ordered for the system. Preliminary tests indicate 
good temperature tracking between the furnace core and the CdTe 
source itself. Homojunction cells prepared by HWVE deposition of 
n-CdTe on p-CdTe substrates in October 1980 show no significant 
change in dark or light properties after open-circuit storage for the 
next 9 months. CdTe single crystal boules have been grown with P, 
As and Cs impurity. For P impurity it appears from our data that 
the segregation coefficient is close to unity, that the value of hole 
density is controlled by the P and not by some unknown back- 
ground acceptor, and that growth with excess Cd gives slightly 
higher values of hole density than growth with excess Te. CdTe:As 
crystals appear similar to CdTe:P crystals. 


3674 (SERI/TR—611-1094) Plan for a photovoltaic ap- 
plied research laboratory for developing countries. Hogan, S.; 
Firor, K.; Ciszek, T.; Olson, J.; Wagner, S. (Solar Energy 
Research Inst., Golden, CO (USA)). Oct 1981. Contract 
AC02-77CH00178. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82003289. 

This paper is a guide for the planning of a photovoltaic labo- 
ratory in a developing country. With a budget of $500,000, equip- 
ment and materials are purchased for a four-year period. In the 
fourth year 1000W (peak power) of modules will be produced from 
blank silicon wafers. 


3675 (SERI/TR—9077-1-T3) Thin-film polycrystalline 
silicon solar cells. Final report, April 15, 1980-April 15, 1981. 
Ghosh, A.K.; Feng, T.; Eustace, D.J.; Maruska, H.P. 
(Exxon Research and Engineering Co., Linden, NJ (USA). 
Advanced Energy Systems Labs.). Jul 1981. Contract 
AC02-77CH00178. 78p. NTIS, PC AOS/MF A0Ol. Order 
Number DE82000633. 

The highest efficiencies achieved with single crystals are 
14.1% for ITO/n-SI and 13.3% of SnO2/n-Si, while the corre- 
sponding values for polysilicon are 11.2% and 10.1%. For large 
area single crystal devices (20 cm”), the efficiency values are 11.7% 
and 11.2% for ITO and SnO: cells, respectively, while for polysili- 
con the corresponding values are 9.82% and 8.55%. The lower effi- 
ciency for large area devices is mainly due to lower J/sub sc/ and 
FF. The grid patterns will have to be optimized, and results are 
presented to show the optimum grid spacing required. From stabil- 
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ity studies we have shown that there are two distinct mechanisms 
for degradation, one optical and the other thermal. The optical deg- 
radation could be eliminated if the cells could be protected from uv 
light and the thermal degradation can be prevented if the cells are 
operated below 100°C. It has been shown that grain boundary bar- 
riers play a dominant role in the transport properties of polycrystal- 
line silicon. As a result, resistivity and Hall measurements in polysi- 
licon, when interpreted in the normal manner used for single crys- 
tals, do not represent in general the bulk properties of the material. 
From the results presented it is concluded that heterostructure cells 
could be fabricated with efficiencies comparable to the diffused 
cells. For polycrystalline silicon, grain sizes larger than 1mm are 
needed to achieve 15% efficiency. 


- (SERI/TR—9227-1-T2) Photovoltaic and structur- 
al properties of a-Si:H thin films. Annual technical 

June 1, 1980-May 31, 1981. Messier, R.; Tsong, LS.T. 

(Pennsylvania State Univ., University Park (USA). Materi- 

als Research Lab.). Oct 1981. Contract AC02-77CH00178. 

142p. NTIS, PC AO7/MF AOl. Order Number 

DE82002697. 

Growth mechanisms are studied which are important in de- 
termining the composition, structure, and semiconducting proper- 
ties of a-Si:H produced by sputtering of Si in an inert gas/He 
plasma. These growth processes have been investigated by system- 
atically varying critical external deposition parameters and by ob- 
serving resultant changes in the plasma-film environment and in 
film microstructure and properties. Film microstructure, which is 
associated with electronically active defects and post-depositional 
oxidative degradation, is reduced or eliminated when growth 
occurs under conditions of negative substrate bias and induced inert 
gas ion bombardment. Energetic bombardment, probably by back- 
reflected H neutrals, is also important in the formation of the favor- 
able monohydride configuration for H bonded to Si. However, 
these beneficial consequences of depositional bombardment are 
offset by bombardment-produced, atomic-scale defects. The hydro- 
gen partial pressure in the plasma directly controls the amount of 
hydrogen in the film. A minimum of 5 to 15 atomic percent H is 
apparently essential for defect minimization. An elevated substrate 
temperature has only a small effect on microstructure and hydrogen 
bonding configuration, but is crucial in reducing the density of in- 
trinsic and bombardment-related gap states. (LEW) 


3677 (UCRL—85823) Pulsed-laser techniques for tran- 
sient measurements at semiconductor photoelectrochemical 
solar cells. Richardson, J.H.; Perone, S.P.; Monaco, S.B.; 
Steinmetz, L.L.; Harrar, J.E. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Oct 1981. Contract W-7405-ENG-48. 
23p. (CONF-811013—8). NTIS, PC A02/MF AO1. Order 
Number DE82003056. 

From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 

Pulsed laser excitation sources provide a convenient means 
of initiating and probing photophysical and photochemical process- 
es at the semiconductor electrode-electrolyte interface. Both time- 
resolved optical and electrochemical measurements are used to 
characterize the dynamics of intra-electrode charge separation and 
interfacial charge transfer as a function of applied bias, solution 
composition, and electrode physical properties. The philosophy 
behind this approach to transient measurements will be illustrated 
with recent experimental results involving single crystal and poly- 
crystalline electrodes. 


3678 Carrier-collection efficiencies in amorphous hydro- 
genated silicon Schottky-barrier solar cells. Viktorovitch, P.; 
Moddel, G.; Blake, J.; Paul, W. (Division of Applied Sci- 
ences, Harvard University, Cambridge, Massachusetts 
02138). Journal of Applied Physics; 52: No. 10, 6203-6207(Oct 
1981). XW-0-9358-1;EG-77-C-01-4042. 

We report the results of a systematic study of correlations in 
the collection efficiency, collection length, depletion width, midgap 
density of states and energy-band gap in sputter and silane-decom- 
position-produced amorphous hydrogenated silicon Schottky 
diodes. Films produced by sputtering have a collection length L/ 
sub c/, which is less than the depletion width W, unlike silane-de- 
composition-produced films for which L/sub c/=xW. We show that 
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the relatively weak variation of the deduced hole-mobility-lifetime 
product with midgap state density and temperature is consistent 
with the holes becoming immobilized before recombining. The col- 
lection efficiency is found to be controlled dominantly by the field- 
assisted diffusion of carriers in the depletion region, and not limited 
by geminate recombination. 


3679 Impurity effects in a-Si:H solar cells due to air, 
oxygen, nitrogen, phosphine, or monochlorosilane in the 
plasma. Delahoy, A.E.; Griffith, R.W. (Department of 
Energy and Environment, Brookhaven National Labora- 

tory, Upton, New York 11973). Journal of Applied Physics; 
52: No. Fo, 6337-6346(Oct 1981). AC02-76CH00016. 

It is demonstrated that solar cells fabricated using sieennde- 
posited a-Si:H alloys can be seriously degraded by the incorpora- 
tion of certain impurities during deposition of the a-Si:H materials. 
Nominally intrinsic layers are adversely affected by the addition to 
the plasma of air, N2+Os2 mixtures (although by neither Nz nor O2 
separately), PHs, or SiHsCl (monochlorosilane). For example, the 
conversion efficiency of Pd/p-i-n solar cells is lowered from 3.1% 
to 1.5% by the presence in the plasma of 3000 ppm air during dep- 
osition of the i-layer. In this case modification of the a-Si:H gap- 
state density owing to synergistic effects of oxygen and nitrogen in 
the plasma leads to a collapse of the space-charge region and a re- 
duction of the wtau product for holes. The deleterious effects on 
device performance of phosphine and monochlorosilane are also 
discussed. 


3680 Cathodic deposition of amorphous silicon from 
tetraethylorthosilicate in organic solvents. Takeda, Y.; 
Kanno, R.; Yamamoto, O.; Mohan, T.R.R.; Chia-Hao, L.; 
Kroger, F.A. (Mie Univ, Tsu, Jpn). Journal of the Electro- 
chemical Society; 128: No. 6, 1221-1224(Jun 1981). 

A blue thin film of amorphous silicon has been deposited on 
a nickel cathode by the electrolysis of a solution of 
tetraethylorthosilicate in acetic acid. The maximum thickness of the 
film obtained was about 0.5 /mu/m. The deposit was confirmed to 
be amorphous silicon by IR reflection spectra, RHEED, and non- 
dispersive x-ray analysis in the scanning electron microscope. This 
work is pertinent to solar cells. 9 refs. 


3681 Interaction of CVD silicon with molybdenum sub- 
strates. Rice, M.J. Jr.; Sarma, K.R. (Motorola Inc, Phoenix, 
Ariz). Journal of the Electrochemical Society; 128: No. 6, 
1368-1373(Jun 1981). 

Deposited silicon sheets separate from the substrate by the 
thermal expansion shear separation (TESS) technique. The silicide 
formation was found to play an essential role in the shear separa- 
tion mechanism. Two silicide phases were formed and identified as 
MoSi/sub 2/ and Mo/sub 5/Si/sub 3/. The diffusive processes 
were studied and growth rates of MoSi/sub 2/ determined. Void 
formation was observed and concluded to be necessary for shear 
separation to occur. Silicon was the primary diffuser in MoSi/sub 
2/ leading to the void formation at the Si-MoSi/sub 2/ interface. 
The presence of oxygen in the process gases decreased the growth 
rate of MoSi/sub 2/. It is postulated that oxygen inhibits silicon dif- 
fusion which in turn affects void formation and reliable shear sepa- 
ration. 18 refs. 


3682 Simplified method for estimating the monthly-aver- 

age performance of photovoltaic systems. Siegel, . md 
Klein S.A.; Beckman, W.A. (Univ of Wis, Madison). So 
Energy; 26: No. 5, 413-418(1981). 

A method is presented for estimating the monthly-average 
conventional energy displaced by photovoltaic systems. Monthly- 
average array efficiency is estimated in terms of array parameters 
and monthly-average meteorological data. Monthly-average excess 
capacity is estimated for systems having a constant load during day- 
light hours. A method is presented for estimating the monthly-aver- 
age system performance for a constant 24 hr-per-day load with a 
battery of specified capacity. 14 refs. 
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3683 Lye any ge Photoelectronic properties 
of zinc phosphide crystals, films and heterojunctions. Quar- 
terly progress report no. 10, July 1-September 30, 1981. 
Bube, R.H.; W. F.C. (Solar Energy Research Inst., 
Golden, CO (USAY. ig wk Univ., CA (USA). Dept. of 
Materials Science and Engin [nd]. Contract AC02- 
77CH00178. 27p. NTIS, PC. ‘A03/ (F AOl. Order Number 
DE82002459. 

Detailed measurements of current vs voltage have been 
made as a function of temperature for thick (5000 A) Mg layers on 
ZnsP2 single crystals, prepared either by sublimation or by iodine- 
transport. The junction formed on the sublimation grown crystal 
shows evidence of a diffused junction with transport controlled by 
almost pure tunneling. The junction formed on the iodine-transport 
grown crystal on the other hand, behaves like an abrupt junction 
with transport controlled by thermally assisted tunneling corre- 
sponding to a surface acceptor density of 10'* cm~* and a barrier 
height of 1.07 eV. A computer program has been prepared for the 
HP-85 to permit direct analysis of current vs voltage measurements 
on these junctions as a function of temperature. Values of Jo and a, 
as well as testing of different transport models, can be obtained via 
this program. AC (80 Hz) photoconductivity spectral response 
curves have been measured on seven single crystal samples of 
ZnsP2, prepared by different preparation techniques, and subjected 
to different heat treatments and surface treatments prior to mea- 
surement, over the spectral range from 0.6 to 1.2 micrometers. Sur- 
face ac photoconductivity lifetimes range from 0.4 to 40 x 10~* sec, 
and bulk ac photoconductivity lifetimes range from 3 to 100 x 10" 
sec. Major contributions to the photoconductivity near the band 
edge of ZnsP2 come from transitions of about 1.41 eV and 1.52 eV, 
probably corresponding to direct transitions from the two higher- 
lying valence bands split by spin-orbit and crystal fields. Use of the 
ac technique means that slower photoconductivity components, 
typical of some dc measurements, are excluded from the present 
measurements. 
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REFER ALSO TO CITATION(S) 3608, 4338, 4339, 4469 


3684 (DOE/ET/20279—145) Evaluation tests of Abacus 
6 kVA utility-interactive inverter. Landsman, E.E. (Massa- 
chusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
Aug 1981. Contract AC02-76ET20279. 19p. NTIS, PC 
A02/MF A0O1. Order Number DE82001352. 

The voltage pattern spectra were analyzed for 100% and 
50% pattern ratios and harmonics analyses are provided for the 
Abacus inverter. The harmonics are compared with those calculat- 
ed for a simple model with no agreement. AC waveforms and in- 
verter current spectra are given as well as basic electrical data. 
(LEW) 


3685 (DOE/ET/20279—151) Materials, Processes and 
Testing Laboratory residential technical progress report, 
March-June 1981, Forman, S.E.; Themelis, M.P. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 31 
Aug 1981. Contract AC02-76ET20279. 29p. NTIS, PC 
A03/MF A01. Order Number DE82002816. 

Performance measurements are reported for prototype pho- 
tovoltaic modules in various residential applications in the North- 
east, in New Mexico, in Florida and in Hawaii. Current-voltage 
characteristics were measured and the dependence of power deliv- 
ered upon cell temperature is measured. Failure analysis of high 
leakage current modules, visual examination results of modules at 
the Northeastern and New Mexico sites, and examination of photo- 
voltaic/thermal liquid collectors are presented. (LEW) 


3686 (DOE/ET/20279—164) Data report for the North- 
east Residential Experiment Station, August 1981. Russell, 
M.C.; Raghuraman, P.; Mahoney, P.C. (Massachusetts Inst. 
of Tech., Lexington (USA). Lincoln Lab.). Oct 1981. Con- 
tract AC02- 76ET20279. 13p. NTIS, PC A02/MF AOI. 
Order Number DE82003348. 

The Residential Experiment Stations of the Solar Photovol- 
taic Residential Project have been designed by MIT Lincoln Labo- 
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ratory under Department of Energy sponsorship to develop resi- 
dential photovoltaic systems and to gather and disseminate per- 
formance data for the photovoltaic community, cognizant institu- 
tions and, ultimately, the public. This report tabulates physical per- 
formance data for thee month of August 1981 obtained from photo- 
voltaic energy systems under test at the Northeast Residential Ex- 
periment Station in Concord, Massachusetts. 


3687 (SAND—80-7147-Vol.2) Design handbook for pho- 
tovoltaic-power systems: simplified methods for utility inter- 
connected systems. Gupta, Y.P.; Young, S.K. (JRB Asso- 
ciates, Inc.. McLean, VA (USA)). ict 18 Contract 
AC04-76DP00789. 233p. NTIS, PC Al1/MF AOl. Order 
Number DE82003909. 

Two nomograms are provided, one for computing the eco- 
nomic feasibility of a photovoltaic system, and the other for sizing 
the preliminary PV array area. Worksheets are provided for com- 
puting PV system economic feasibility, preliminary collector area 
estimates, electrical loads, system output and costs, present worth 
analysis, solar fraction, array sizing analysis, and thermal analysis 
for combined PV/thermal systems. Climate statistics and insolation, 
shading factors, daytime solar fraction coefficients and present 
worth factors are tabulated. (LEW) 


3688 (SAND—81-1147C) Assessment of the feasibility 
of widespread photovoltaic retorfits. Jackson, J.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 1 YCONF- 811137—1). NTIS, PC 
A02/MF AO01. Order Number DE82003051. 

From University of Missouri Department of Natural Re- 
sources conference on energy; Rolla, MO, USA (6 Nov 1981). 

Residential and commercial retrofits may represent a signifi- 
cant national market for photovoltaic (PV) systems. Techniques are 
discussed for estimating this market and present preliminary conclu- 
sions about physical market size. Some of the economic implica- 
tions of retrofits and retrofit designs which might be employed are 
considered. Finally, possible institutional barriers to widespread re- 
trofits are reviewed. 


3689 (SAND—81-7085/4) Intermediate photovoltaic 
t operational —_ 
Lovington Square Shopping Center, Lov- 
ington, NM. (Sandia National Labs., Soaaracar, NM 
os See Computer Services Co., Seattle, WA (USA). 

roa! Teckeolony "Aauileations Div.). Oct 1981. Contract 
A 76DP00789. 18p. NTIS, PC A02/MF A0Ol. Order 
Number DE82003080. 

For the month of August 1981, performance data are given 
for a photovoltaic power supply at a New Mexico shopping center. 
Data include: daily and monthly electricity production, daily and 
monthly insolation data, daily and monthly array efficiency, graphs 
of energy production vs. power level, array field voltage, cell tem- 
perature, and hour of the day, daily photovoltaic system availabil- 
ity, heating and cooling degree days, average ambient temperature, 
average wind speed for the month, cell temperature, ambient tem- 
perature, wind speed and insolation graphed vs. hour of the day, 
and wind direction distribution. (LEW) 


system application 
report. Volume 4 for 


3690 (SAND—81-7086/4) Intermediate photovoltaic 
system application experiment operational performance 
report. Volume 4, For Newman Power Station, El] Paso, TX. 
(Sandia National Labs., Albuquerque, NM (USA); Boeing 
Computer Services Co., Seattle, WA (USA)). Oct 1981. 
Contract AC04-76DP00789. 16p. NTIS, PC A02/MF A0l. 
Order Number DE82002681. 

Performance data are given for a photovoltaic power supply 
at a Texas utility for the month of August 1981. Included are: total 
and daily electrical energy production; total monthly and daily inci- 
dent solar energy; monthly and daily array efficiency; graphs of 
energy production as a function of power level, voltage, cell tem- 
perature, and hour of the day; system availability; heating and cool- 
ing degree days, average monthly insolation, ambient temperature 
and wind speed, and average insolation, ambient temperature, cell 
temperature, and wind speed graphed versus hour of the day. 
(LEW) 





(SAND—81-7099/1) Intermediate Photovoltaic 

System Application Experiment operational performance: ex- 

ecutive summary. Volume 1. Lovington Square Shopping 

Center, Ma ty NM. (Sandia National Labs., Albuquer- 

= (USA); Boeing Computer Services Co., Seattle, 

A (USAN). Sep 1981. Contract AC04-76DP00789. 16p. 
NTIS, PC A02/MF A0O1. Order Number DE82001710. 

For the months of April through June 1981, performance 
data are given for a 100 kW photovoltaic flat panel grid-connected 
facility at a New Mexico shopping center. For each month, the 
monthly total electrical energy production and insolation, and array 
efficiency are given and the daily energy produced and insolation 
are graphed. (LEW) 


3692 (SAND—81-7099/2) Intermediate photovoltaic 
system application experiment ng oy executive sum- 
mary. vo 2. For Lovington Square Sh rene Cn 
NM. (Sandia National Labs., Albogueriue 
SA); Boeing Computer Services ‘Co 
ogee 3 Oct 1981. Contract AC04-76DP00789. 7p. NTIS 
PC A02/MF AO1. Order Number DE82003081. 

For the month of July 1981, the daily and monthly insola- 
tion, daily and monthly electricity production, and monthly array 
efficiency are given for a 100 kW photovoltaic flat panel facility at 
a New Mexico shopping center. (LEW) 


3693 (SAND—81-7099/3) Intermediate photovoltaic 
system application experiment operational executive sum- 
mary. Volume 3. For Lovington Square Shopping Center, 
Lovington, NM. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1981. Contract AC04-76DP00789. 7p. NTIS, 
PC A02/MF AOl1. Order Number DE82003082. 

For the month of August 1981, daily and monthly electricity 
production and daily, monthly insolation and monthly array effi- 
ciency are given for a 100 kW photovoltaic flat panel facility at a 
New Mexico shopping center. (LEW) 


3694 (SAND—81-7100/2) Intermediate Photovoltaic 
System Application Experiment operational performance: ex- 
ecutive summary. Volume 2. Newman Power Station, El 
Paso, Texas. (Sandia National Labs., Albuquerque, NM 
Sai — Computer Services Co., Seattle WA 
SA)). Sep 1981. Calteant AC04-76DP00789. 2p. NTIS, 
PC A02/MF AO1. Order Number DE82001711. 

For the months of February through July 1981, except June, 
performance data are given for a 20 kWp photovoltaic flat panel 
power system for an uninterruptable power supply load in Texas. 
For each month, the monthly total electrical energy production and 
insolation and array efficiency are given and the daily energy pro- 
duction and insolation are graphed. (LEW) 


3695 (SAND—81-7100/3) 
system application experiment operational executive sum- 
mary. Volume 3. For Newman Power Station, El Paso, TX. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1981. Contract AC04-76DP00789. 7p. NTIS, PC A02/MF 
A01. Order Number DE82003088. 

For the month of August 1981, the daily and monthly insola- 
tion, daily and monthly energy production, and monthly array effi- 
ciency are given for a 20 kW photovoltaic flat panel power system 
for an uninterruptable power supply load at a Texas utility. (LEW) 


Intermediate photovoltaic 


3696 (SAND—81-7102/1) Intermediate Photovoltaic 
System Application Experiment operational performance: ex- 
ecutive summary. Volume for Beverly High School, Beverly, 
MA, (Sandia National Labs., Albuquerque, NM (USA); 
Boeing Computer Services Co., Seattle, WA (USA)). — 
1981. Contract AC04-76DP00789. 10p. NTIS, PC A02/M. 
A01. Order Number DE82001726. 

For the momth of July 1981, performance data are given for 
a grid-connected 100 kW photovoltaic flat panel power system at a 
high school in Massachusetts. The total electrical energy produced 
solar energy incident on the solar cells, array and system efficiency, 
capacity factor and insolation are given for the month and the daily 
energy production and incident solar energy are graphed. (LEW) 
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3697 (SAND—81-7104/1) Intermediate Photovoltaic 
System A Experiment 


pplication operational performance: ex 
ecutive summary. Volume 1 for Me Lagune Radar Staton, 
Mt. Laguna, CA. (Sandia National Labs., Alb 
Say. a Computer Services Co., “deattle, ” e, 
SA 1981. Gakenet AC04-76DP00789. 28p. NTIS. 
PC A03 A01. Order Number DE82001727. 

For the months of January through July 1981, performance 
data are given for a photovoltaic array with two different types of 
photovoltaic modules, paralleling and monitoring panel, a power 
conversion subsystem and data acquisition system. For each month, 
the monthly total electrical energy production and insolation, array 
efficiency, system efficiency, and capacity factor are given and the 
daily energy production and insolation are graphed. (LEW) 


3698 (SAND—81-7104/Vol.2) Intermediate photovoltaic 
system application experiment performance execu- 
tive summary. Volume 2 for Mt. Laguna Radar Station, Mt. 
Laguna, CA. (Sandia National Labs., er ng ue, NM 
(USA); Boeing Computer Services Co., Seattle, WA (USA). 
Energy Technology Applications Div.). Oct 1981. Contract 

6DP00789. 7p. NTIS, PC A02/MF AOl. Order 
Number DE82003682. 

For the month of August 1981, the daily and monthly elec- 
tricity production, daily and monthly insolation, monthly average 
photovoltaic array efficiency, power conditioner efficiency, photo- 
voltaic system efficiency, and capacity factor are given for a photo- 
voltaic power supply for a California radar base. (LEW) 


3699 (SERI/CP—763-1116, . we &e 63-65) US cooperative 
research program with Italy. Sandor, M. (SERI, Golden, 
CO). Apr 1981. NTIS, PC A06/MF AOl. 


From Solar export management seminar; Denver, CO, USA 
(Aug 1980). 

Italy's energy problems and state of development in the 
south are described. The proposed program consists of two 20 kWe 
solar power generators including solar-thermal mid-temperature 
parabolic trough concentrators to be fielded in parallel with a con- 
centrating photovoltaic system. A smaller 5 kWe flat plate photo- 
voltaic system is included in the program. (MHR) 


3700 Photovoltaic central station applications: status 
and prospects. Jones, G.J. (Sandia Lab, Albuquerque, NM). 
Proceedings, Intersociety Ene ergy Conversion Engineering Con- 
Serence; 1: 532-536(1980). (CO 800806—). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

This paper discusses the current planning and data within 
the Department of Energy's National Photovoltaic Program relat- 
ing to photovoltaic central station applications. The projected role 
of these plants is described and the sensitivity of future utilization 
as a function of alternate energy costs are briefly reviewed. 18 refs. 


3701 470-kW photovoltaic power system for Saudi 


Arabia villages. Imamura, M.S.; Moser, R.L.; Sanders, J.A.; 
Broadbent, S.; Huraib, F.; Khoshaim, (Martin Marietta 
Corp, Denver, Colo). Proceedings, Intersociety Energy Con- 
version Engineering Conference; 1: 537-541(1980). (CONF- 
800806—). 


From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

This paper describes the largest photovoltaic power system 
in the world that is designed for terrestrial application. It is being 
developed and fabricated in the United States, and will provide 
electrical energy to two remote villages in Saudi Arabia. The long- 
range objective of this project is to install a photovoltaic system ca- 
pable of supplying one megawatt of photovoltaic power to the vil- 
lages in several phases. The initial phase requires installation of a 
470-kw system. 
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14 SOLAR ENERGY 
1407 Solar Thermal Power Systems 


REFER ALSO TO CITATION(S) 3699, 3855 


3702 (DOE/CS/30174—T2Vol.2, pp 7.1-7.5) Power 
generation from solar ponds. Jayadev, T.S. 1980. NTIS, PC 
A14/MF A0O1. Order Number DE81030821. . 

In Non-convecting solar pond workshop. 

Electricity generation from the low temperature heat pro- 
vided by solar ponds using organic Rankine-cycle engines or ther- 
moelectric generators is briefly discussed. An idealized efficiency 
calculation was made for sola pond electricity generation. Consid- 
eration was given to salt-gradient ponds, and also to saltless ponds 
with glazings. Costs of generating electricity are calculated. (LEW) 


3703 (DOE/CS/30174—T2Vol.2, pp 9.1-9.17) Salinity 
gradients energy conversion: solar pond Kinelski, 
E.H. (Dept. of Energy, Washington, DC). 1980. NTIS. PC 
A14/MF AOl1. Order Number DE81030821. 

In Non-convectin, —, solar pond workshop. 

Some fundamental principles of the operation of salinity gra- 
dient energy conversion by reverse osmosis and by electrodialysis 
are discussed briefly. A closed cycle using a saturated solar pond is 
described and a study of salts for the saturated pond is discussed. It 
is found that the costs of the salts with the best chemical character- 
istics are too great to afford a cost effective way of producing 
power. A preliminary design of a 50 kWe osmotic power/saturated 
solar pond plant is given. The possible need of pond liners and 
covers and the attending impact on cost are discussed. (LEW) 


3704 (DOE/CS/30174—T2Vol.2, pp 12.1-12.26) Solar 
pond development program in Israel. 1980. NTIS, PC Al4/ 
MF AO1. Order Number DE81030821. 

In Non-convecting solar pond workshop. 

A 150 kW pilot solar pond power plant has been operating 
since December 1979 at the Dead Sea, and its operational data are 
being used to design a 5 MW plant. The system uses an organic 
Rankine cycle turbine. The solar pond and the power system are 
briefly described, and the program for developing solar pond sys- 
tems of greater capacity, up to 2000 MW, is discussed. Supporting 
studies and specific projects associated with solar pond power plant 
improvements are listed. The system performance of the 150 kW 
pilot plant, and that of the projected 5 MW plant and anticipated 
cost of electricity from commercial units are outlined. The history 
of solar ponds and of the low temperature turbogenerator are re- 
viewed. Some features of the solar pond power plant are discussed. 
(LEW) 


3705 (DOE/ET/20216—T1) Solar Total Energy Pro- 
ject, Shenandoah, Georgia site. Annual report, July 1979- 
June 1980. (Georgia Power Co., Atlanta (USA)). pd 1980. 
Contract AB04-77ET20216. 38p. (ALO—3394-77/5). NTIS, 
PC A03/MF AO1. Order Number DE82002954. 

Progress is reported in the development of a solar total 
energy system for a Georgia knitwear plant. In conjunction with 
Sandia and others, a pier test of the design for the parabolic dishes 
was carried out at the solar field site. The access road to the site 
and the new Construction Monitoring and Visitor's Center facility 
have been provided. Operation of the Meteorology Station pro- 
ceeded throughout the entire reporting period without significant 
perturbation. The major event occurred near the end of the period 
when the station was moved to the southeast corner of the solar 
field, adjacent to and just south of the trailer facilities. Efforts are 
described for bringing the entire data collection and energy system 
in the Bleyle Plant into fine tuned order. Problems with the flow 
channels, humidity channels and the Bleyle economizer system 
were traced to basic design and installation deficiencies. All associ- 
ated vendors were contacted on at least one occasion throughout 
the period. Reasonable confidence is reported that all systems were 
performing to the best of their design ability, and the data system 
was removed in preparation for the facility move to the southeast 
corner of the solar site. Nominal data collection by monthly read- 
ing of the watt-hour meters in the Bleyle boiler room is reported. 
The Site Team continued to interface with the design teams and 
updated the interface drawings.The major effort involved the final- 
ization of the power systems interface sizing design and location. 
Effort was also exerted in the following: support to pier testing; in- 
terconnection piping design; new trailer design and location. A 
large number of requests were answered in providing presentations, 
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design data, public information and technical magazines. It is ex- 
pected that when construction commences early next period, the 
activity will become even more intense. 


3706 (DOE/ET/20314—T4) Conceptual design of ad- 
vanced central receiver power system, phase I. Executive 
summary. (Martin Marietta Corp., Denver, CO (USA)). 
1978. Contract AC03-77ET203 4. 52p. NTIS, PC A04, 
A01. Order Number DE81029444. 

The conceputal design is briefly described of a 300 MWe 
molten salt-based central receiver power plant with sufficient he- 
liostats and storage capacity to provide full load operation 24 hours 
per day at summer solstice. The collector, tower, electric power 
generation, cavity receiver, molten salt handling equipment, heat 
exchangers, thermal storage, and master control subsystems are de- 
scribed, and parametric analyses of the subsystems are discussed. 
An assessment of the recommended system is discussed which in- 
cludes detailed cost analysis, an economic analysis to compute the 
bus bar electricity cost, potential for future improvements, defini- 
tion of possible limitations to the application of the system, and the 
value of thermal storage. Results of a comprehensive test program 
are summarized that includes long-term high-temperature stability, 
basic molten salt chemistry, materials compatibility, and fluid loop 
testing. A development plan is described, including the conceptual 
design and cost estimate of a pilot plant, research experiments, de- 
velopment schedule, and a description of an alternative 100-MW 
plant for comparison. Also an analysis of an alternative system 
using an exposed receiver rather than a cavity receiver is summa- 


rized. (LEW) 


3707 (DOE/ET/20437—T3) Commercial applications of 
Solar-Total-Energy Systems (STES). (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 1976. Contract AC03-76ET20437. 144p. NTIS, PC 
A07/MF AO1. Order Number DE81029969. 

The application of Solar-Total-Energy System (STES) to the 
commercial sector (e.g., office buildings, shopping centers, retail 
stores, etc.) in the United States is investigated. Candidate solar 
thermal and solar photovoltaic concepts are considered for provid- 
ing on-site electrical power generation as well as thermal energy 
for both heating and cooling applications. The solar thermal con- 
cepts include the use of solar concentrators (distributed or central 
receiver) for collection of the thermal energy for conversion to 
electricity by means of a Rankine cycle or Brayton cycle power 
conversion system. Recoverable waste heat from the power genera- 
tion process is utilized to help meet the building thermal energy 
demand. Evaluation methodology is identified to allow ranking 
and/or selection of the most cost-effective concept for commercial 
building applications. 


3708 (DOE/ET/20524—T4) Conceptual design and 
analysis of a 100 MWe line focus solar central power plant 
(LFPP). Report BDM/TAC-79-087-BR. (BDM Corp., Albu- 
querque, NM (USA)). 11 May 1979. Contract AC03- 
78ET20524. 131p. NTIS, PC A07/MF A0O1. Order Number 
DE8 1026632. 

A set of outlines, drawings, graphs and diagrams documents 
a briefing presented to DOE on May 11, 1979 describing the quar- 
terly progress for the 100 MWe distributed tine focus solar central 
power plant. Included are: the program schedule and overview; 
collector descriptions; parametric analyses of the collector, receiver 
tube, power generator, energy storage, heat transfer, and master 
control subsystems; systems analysis; and performance and cost. 
(LEW) 


3709 (DOE/ET/20537—T1) Analysis of mesoscale cli- 
mate changes by large solar-electric power plants. Quarterly 
technical progress report, 1 July-30 September 1979. Bhum- 
ralkar, C.M.; Nitz, K.; Slemmons, A.J. (SRI International, 
Menlo Park, CA (USA)). 9 Oct 1979. Contract ATO03- 
76ET20537. 12p. NTIS, PC A02/MF AO1. Order Number 
DE8 1026768. 

Simulations with the two-dimensional mesoscale numerical 
atmospheric model are described covering the period from 0900 to 
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1800 LST for June conditions. An additional sensitivity test was 
also performed. (MHR) 


3710 Letra na nt gg Solar central-receiver 
hybrid omen system: Phase I study. Combined-cycle solar- 
hybrid power system. (Bechtel National, Inc., San Francisco, 
CA (USA). Jun 1979. Contract ACO03-78ET21050. 65p. 
NTIS, PC A04/MF AO01. Order Number DE81024185. 

Two separate combined cycle solar central receiver hybrid 
power systems are briefly described. Market surveys and analyses 
are performed using screening curves. The Pacific Southern, South 
Mountain, South Central and Middle Atlantic regions were studied. 
Parametric analyses of the collector, receiver, and electric power 
generation subsystems were performed. Finally, systems level anal- 
yses are performed to select the optimum system. (LEW) 


3711 (DOE/ET/21050—T3-Vol.2) Solar central-receiver 
hybrid a system: Phase I study. 

hybrid power system. (Bechtel National, Inc., San Francisco, 
CA (USA). —e 1979. Contract ACO03- 78ET21050. 276p. 
NTIS, PC A13/MF AO1. Order Number DE81024186. 

Two separate combined cycle solar central receiver hybrid 
power systems are briefly described. Market surveys and analyses 
are performed using screening curves. The Pacific Southern, South 
Mountain, South Central and Middle Atlantic regions were studied. 
Parametric analyses of the collector, receiver, and electric power 
generation subsystems are performed. Finally, systems level analy- 
ses are performed to select the optimum system. (LEW) 


3712 (DOE/ET/21050—T3-Vol.3) Central-receivr solar- 
hybrid power system: Phase I. Preconceptual design data 
sheet. (Bechtel National, Inc., San Francisco, CA (USA)). 
20 Jan 1979. Contract AC03-78ET21050. 253p. NTIS, PC 
A12/MF AO1. Order Number DE81024187. 

Three appendices are included: preconceptual design data 
sheets, market potential analysis methodology and detailed results, 
and parametric analysis methodology and detailed results. The first 
provides data for all subsystems of the preconceptual design. The 
second appendix on market analysis includes information on solar/ 
fossil/nuclear plant economic and performance assumptions, sensi- 
tivity analysis, regional electricity demand forecasts, forecasted 
coal/nuclear fraction of capacity additions, cost input data and le- 
velized busbar cost calculations. The last appendix includes eco- 
nomic evaluations, scaling relationships for parametric evaluations, 
analyses of the collector subsystem, field design and analysis, col- 
lector subsystem master control and receiver subsystems analyses. 
(LEW) 


3713 (DOE/SF/10499—T44) Procurement documenta- 
tion for the beam tion subsystem: pyrheliometer, 
digitizer, MODACS III, video camera. RADL item No. 3-4, 
(McDonnell Douglas Astronautics Co., Huntington Beach, 
CA (USA)). Feb 1980. Contract AC03-79SF10499. 27p. 
NTIS, PC A03/MF A0O1. Order Number DE81029427. 

Procurement documentation is given describing the basic 
features of the parts of a Beam Characterization System of a solar 
central receiver facility. Parts include pyrheliometers, a digitizer, 
components of the data acquisition and control system, and video 
cameras. The specification establishing the performance and accept- 
ance requirements for the video cameras are given. (LEW) 


3714 (DOE/SF/10499—T46) Solar facilities design inte- 
gration. Technical status report No. 5. (McDonnell Douglas 


Astronautics Co., Huntington Beach, CA (USA)). om ug 
1979. Contract AC03-79S 10499. 3lp. NTIS, PC A03/M. 
A011. Order Number DE81024216. 

The technical status of the design integration for the Bar- 
stow Solar Pilot Plant is reported. Accomplishments are listed in 
program management, subsystem integration, the beam character- 
ization subsystem, receiver unit, thermal storage, and master con- 
trol subsystems, plant support subsystem and engineering services. 
Problems and open items, work plan changes, schedule variances 
and problems are reported. Program action items are tabulated. 
(LEW) 
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(DOE/SF/10607—T10) Solar repowering system 
for Texas Electric Service Company Permian Basin — 
Electric Station Unit oak ‘rockwell International Co: 
Canoga Park, CA ‘gy Systems Group). 
1980. Contract ACO. cash 10607: BSs0. NTIS, PC A04/MF 
A01. Order Number DE81026408. - 

A conceptual design study of repowering a natural gas- 
fueled electric generating unit with a liquid sodium, central receiver 
system is reported. The west Texas site is described briefly. The 
plant conceptual design is summarized, including selection of the 
configuration, system and subsystem functional requirements, plant 
layout and subsystems design, and potential limitations to the oper- 
ation and widespread use of solar thermal electric power plants. 
Performance estimates are reported. (LEW) 


3716 (DOE/SF/10741—T4) Southwestern Public Serv- 
ice Company Solar-Repowering Program. Mid-term review, 
USA) —_ ~ Jamey t Electric Co., Schenectady, NY 


1980. Contract 
Noite S I9SF IGA | —_ 80p Nite. PC Dep AOl. Order 
Number DE8102423 
A series of ceeds is provided to summarize a review of 
a solar-repowering program for an electric utility in Texas. A pro- 
gram summary, including objectives, schedule, and status is includ- 
ed. The baseline concept, selection of site-specific system configura- 
tion, conceptual design status of the different subsystems, plant per- 
formance, economic analysis, and future activities are presented. 
The final report outline for the program is included. The solar por- 
tion of the system is a tower-focus system. (LEW) 


3717 (DOE/SF/10756—T1) Heat pipe testing program 
test plan. Bienert, W.B. (Bechtel National, Inc., San ae 
co, CA (USA); Dynatherm Corp., Cocke pe e, 
(USA)). 14 Mar 1980. Contract AC03-79S 10756. ap 
NTIS, PC A03/MF A0l1. Order Number DE81029450. 

A test plan is given which describes the tests to be conduct- 
ed on several typical solar receiver heat pipes. The hardware to be 
used, test fixtures and rationale of the test program are discussed. 
The program objective is to perform life testing under simulated re- 
ceiver conditions, and to conduct performance tests with selected 
heat pipes to further map their performance, particularly with 
regard to their transient behavior. Performance requirements are 
defined. Test fixtures designed for the program are described in 
detail, and their capabilities for simulating the receiver conditions 
and their limitations are discussed. The heat pipe design is given. 
(LEW) 


3718 (DOE/SF/10763—T10) Solar energy systems sim 
ulation and analysis, Sth quarterly progress report, November 
1-December 30, 1980, Vant-Hull, L.L. (Houston Univ., TX 
(USA). Ener, Lab.). 10 Jan 1981. Contract AC03- 
79SF10763. 36p. NTIS, PC A03/MF A011. Order Number 
DE81026975. 

A subroutine to provide central receiver performance simu- 
lation code STEAEC with the capability of interpolating the UofH 
NS code performance summary has been written and is document- 
ed herein. A call to this subroutine obviates the need to extrapolate 
day/hour output efficiencies to produce the elevation-azimuth field 
performance data, which often involves non physical sun locations. 
The changes are completely transparent to the user. The aspect 
ratio study has been delayed while substantive improvements to the 
handling of heliostat spacings subject to mechanical limits have 
been made. Mechanical limits play a definitive roll as the aspect 
ratio increases. The improvements are described. Work on insola- 
tion modeling is being culminated with the development of a new 
procedure for accounting for atmospheric transmission losses be- 
tween heliostat and receiver. A detailed interpolation/extrapolation 
procedure based on the LOWTRAN 3 analysis has been developed. 
Subroutines to provide all the necessary input data have also been 
generated. Work has begun on a tentative basis which will lead to a 
user compatible version of the IH code and to an accompanying 
users guide. 
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3719 (SAND—81-1220) Analysis of 70-tube eg 5% 
solar-receiver-panel test data. Kmetyk, L.N.; re 

(Sandia National Labs., Albuquerque, NM 'U |A)). — 
1981. Contract AC04-76DP00789. 65p. NTIS, PC A04/M 
AO01. Order Number DE82001728. 

An analytic model for a solar receiver boiler panel has been 
developed, using the RELAP4 nuclear plant systems thermal-hy- 
draulic computer code. Results are compared to other computer 
calculations and experimental data from tests conducted by Mc- 
Donnell-Douglas. The test panels were prototypes of panels to be 
used in the Barstow 10 MWe solar-electric pilot power plant cen- 
tral receiver. Results are also compared to analytic studies done by 
Combustion Engineering as part of the test data evaluation. Steady 
state operating conditions for a given incident heat flux were calcu- 
lated from a zero-power cold-water startup. The effects of incident 
flux axial profile shape and of lateral flux gradients were studied, as 
was the dynamic response of the model to flux and flow transients. 
The nodalization detail required for accurate simulation was also 
determined. 


3720 (SAND—81-1562) User's guide to HELIOS: a 
computer program for modeling the optical behavior of re- 
flecting solar concentrators. Part III. Appendices concerning 
HELIOS-code details. Vittitoe, C.N.; Biggs, F. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Sep 1981. Contract 
AC04-76DP00789. 89p. NTIS, PC AO5/MF AOl. Order 
Number DE82003077. 

HELIOS is a flexible computer code for evaluating designs 
for central-receiver, parabolic-dish, and other reflecting solar- 
energy collector systems; for safety calculations on the threat to 
personnel and to the facility itself; for determination of how various 
input parameters alter the power collected; for design trade-offs; 
and for heliostat evaluations. Input variables include atmospheric 
transmission effects; reflector shape, surface, and suntracking errors; 
focusing and alignment strategies; receiver design; placement posi- 
tions of the tower and mirrors; time-of-day and day-of-year for the 
calculation. Part III is a series of appendices giving code details for 
subroutine and function descriptions, how common blocks are used, 
sample jobstreams, and magnetic tape use within the code. 


3721 (SAND—81-2045C) Carrier signal technology ap- 
plied to solar collector field control. Alvis, R.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 16p. (CONF-8104112—1). NTIS, PC 
A02/MF A0O1. Order Number DE82001775. 

From 4. annual technical conference of the ASME solar 
energy division; Albuquerque, NM, USA (26 Apr 1981). 

The development and operational performance are described 
of a control system designed specifically for solar distributed col- 
lector field systems. Carrier technology is employed to eliminate 
costly field constructed control wiring and allows the control 
system quality to be controlled at system suppliers’ plants. Proto- 
type hardware has been built and tested in the field with excellent 
operating results. 


3722 (SAND—81-8031) Heliostat cost-analysis tool. 
Brandt, L.D.; Chang, R.E. (Sandia National Labs., Liver- 
more, CA (USA)). Oct 1981. Contract AC04-76DP00789. 
52p. NTIS, PC A04/MF A0O1. Order Number DE82003879. 

Estimated production costs of solar energy systems serve as 
guides for future component development and as measures of the 
potential economic viability of the technologies. The analysis of he- 
liostat costs is particularly important since the heliostat field is the 
largest cost component of a solar central receiver plant. A heliostat 
cost analysis tool (HELCAT) that processes manufacturing, trans- 
portation, and installation cost data has been developed to provide 
a consistent structure for cost analyses. HELCAT calculates a rep- 
resentative product price based on direct input data (e.g. direct ma- 
terials, direct labor, capital requirements) and various economic, fi- 
nancial, and accounting assumptions. The characteristics of this tool 
and its initial application in the evaluation of second generation he- 
liostat cost estimates are discussed. A set of nominal economic and 
financial parameters is also suggested. 
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3723 (SAND—81-8175-Vol.1) Second-generation helio- 
stat dev for solar-central receivers. Final 
—_ National Labs., Albuquerque, NM (USA); a 

Engineering and Construction Co., Seattle, WA (USA)). 3 
Mar 1981. Contract AC04-76DP00789. 193p. NTIS, PC 
A09/MF AO1. Order Number DE82001844. 

A production heliostat for a 50 MW/sub e/ solar-electric 
power plant is described. The detail design, along with trades, anal- 
yses and testing in support of the design are presented. The collec- 
tor subsystem’'s performance is assessed. Fabrication, check-out and 
installation of two prototypes at the Department of Energy Central 
Receiver Test Facility is described. 


3724 (SAND—81-8252) Characterization of the corro- 
sion environment of the desert near Barstow, California. 
Hughes, D.A. (Sandia National Labs., Livermore, CA 
(USA)). 1981. Contract AC04-76DP00789. 30p. NTIS, 
PC A03. A0l. Order Number DE82003876. 

The corrosion characteristics of the desert atmosphere envi- 
ronment near Barstow, CA have been evaluated for the solar pilot 
plant receiver panel. Potential degradation mechanisms considered 
were hot corrosion from molten salts and stress corrosion cracking 
in aqueous environments. The possibility of degradation from these 
mechanisms depends on the chemical composition of airborne par- 
ticulates, aerosols, and gases. These particulates and aerosols were 
collected near the pilot plant site and analyzed for water and acid 
soluble Na*, Mg**, Li*, S/sup =/, SO./sup =/, and Cl~. Com- 
parison and evaluation of the quantities of these ions present with 
those necessary for corrosion indicate that external corrosion of the 
receiver due to the desert atmosphere environment is unlikely. 


3725 (SAND—81-8175-Vol.1-App.1) Second-generation 
heliostat development for solar-central receivers. Final report. 
(Sandia National Labs., Albuquerque, NM (USA); Boeing 
Engineering and Construction Co., Seattle, WA (USA)). 31 
Mar 1981. Contract AC04-76DP00789. 205p. NTIS, PC 
A10/MF AO1. Order Number DE82001842. 

Appendices are provided which describe details of design, 
analysis and test of the heliostats, azimuth drive, bearing assembly, 
assembled gimbal, actuator drive assembly, reflectors, and the con- 
trol system. 


3726 (SAND—81-8175-Vol.1-App.2) Second-generation 
heliostat development for solar-central —. Final report. 
(Sandia National Labs., Albuquerque, NM (USA); Boeing 
Engineering and Construction Co., Seattle, WA (USA)). 31 
Mar 1981. Contract AC04-76DP00789. 392p. NTIS, PC 
A17/MF A0O1. Order Number DE82001843. 

Trade studies, design analysis, and test procedures for the 
heliostats are reported. These include trade studies of the azimuth 
and elevation drives and elevation actuator, azimuth drive and ele- 
vation drive design analysis, pointing error analysis, test procedures 
for the actuator screw and nut, azimuth drive/bearing and gimbal/ 
actuator drive assembly, and information on the electrical drive 
control and sensors. (LEW) 


3727 (SAND—81-8175-Vol.2-App.IandJ) Second-genera- 
tion heliostat development for solar-central receivers. Detail 
design report. Final report. (Sandia National Labs., Liver- 
more, CA (USA)). 31 Mar 1981. Contract AC04- 
76DP00789. 499p. NTIS, PC A21/MF A0O1. Order Number 
DE82001837. 

Two appendices are included. The first is a heliostat manu- 
facturing study consisting of evaluations of variable cost and invest- 
ment costs, program engineering, training, preactivation and 
launching, savings opportunities, and selling price, and including 
descriptions of the facilities and manufacturing plan. A large 
volume of back-up data for the study is included, particularly proc- 
ess estimates. General support departments and systems and other 
back-up data are included.The second appendix is a detailed cost 
and process description data for the heliostat facet assembly. 
(LEW) 
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REFER ALSO TO CITATION(S) 3615, 3616, 3617, 3618, 3619, 4353, 4426, 
4427, 4428, 5466 


3728 (ANL/OTEC-BCM—019) Evaluation of copper- 
FL (Arpase Netendd De CSA R.O.; LaQue, 

Argonne National Lab., IL ag 3 Apr 1981. Con- 
a &. 1-109-ENG-38. 103p. NTIS, PC A06/MF AOl1. 
Order Number DE82003919. 

The suitability of copper nickel alloys for use in components 
of Ocean Thermal Energy Conversion (OTEC) systems is examined 
by scrutiny of data from appropriate tests and records in related ap- 
plications. Copper-nickel alloy C70600 is found to exhibit excellent 
corrosion resistance against seawater flow rates up to 3.0 m/s. The 
copper-nickels are found to be galvanically compatible as a family 
and with other copper-base alloys in seawater. Their corrosion rate 
is found not to be significantly influenced by ambient variations in 
oxygen content, temperature, or other parameters which change 
with depth. Low level chlorination does not adversely affect these 
alloys. Adverse effects of sulfide are not anticipated. The copper- 
nickel alloys have excellent resistance to macrobiological fouling in 
seawater, but microfouling still occurs to a limited extent. The 
danger of leakage of ammonia into seawater, and vice versa, is 
found to effectively remove copper-nickel alloys as candidates for 
use in OTEC heat exchangers in contact with ammonia as a work- 
ing fluid. 132 references. (LEW) 


3729 (ANL/OTEC-BCM—020) Biofouling countermeas- 
ure evaluations for OTEC heat exchangers. Lewis, R.O. (Ar- 
gonne National Lab., IL (USA); LaQue Center for Corro- 
sion Technology, Inc., Wrightsville Beach, NC (USA)). Jun 
1981. Contract W-31-109-ENG-38. 19p. NTIS, PC A02/MF 
A01. Order Number DE82003918. 

Several promising countermeasure methods for maintaining 
heat transfer efficiency in OTEC heat exchangers have been evalu- 
ated by the LaQue Center for Corrosion Technology, Inc., under 
contract to Argonne National Laboratory (ANL). Heat transfer 
monitors designed at Carnegie-Mellon and modified by ANL were 
utilized to evaluate the effectiveness of several countermeasure 
methods for candidate OTEC heat exchanger tubing. Countermeas- 
ure methods evaluated included the use of abrasive slurries, Amer- 
tap sponge rubber balls (alone and in combination with continuous 
and intermittent chlorination), M.A.N. brush, surfactant/dispersant 
organic chemical cleaning and continuous and intermittent chlorina- 
tion. 


3730 (ANL/OTEC-BCM—021) Coatings for the preven- 
tion of macrofouling in the OTEC program. Final report. 
Mitchell, R.; Boyle, P.J. (Argonne National Lab., IL 
(USA)). Jul 1981. Contract W-31-109-ENG-38. 90p. NTIS, 
PC A05/MF AOl1. Order Number DE82003238. 

A survey has been conducted of antifoulant coatings that are 
currently available for controlling macrofouling in the marine envi- 
ronment. An overview of macrofouling problems that can be ex- 
pected in various phases of the OTEC program is presented. The 
various general types of coatings systems, methods, and construc- 
tion materials that are presently available for the control of marine 
macrofouling are summarized. These include copper coatings 
organo-metallic coatings, low energy coatings, ablative coatings, 
antifouling fiber-reinforced plastics, antifouling concrete, and elec- 
trochemical protection methods. The various available coating 
compositions and electrochemical methods of macrofouling preven- 
tion are described. Commercially available antifouling coatings are 
listed. A selected list of marine coatings manufacturers is also pro- 
vided. A selected bibliography of references on marine macrofoul- 
ing prevention is included. (LEW) 


3731 (ANL/OTEC-EV—1) Comparison of limited meas- 
urements of the OTEC-1 plume with analytical-model predic- 
tions. Paddock, R.A.; Ditmars, J.D. (Argonne National 
Lab., IL (USA)). Jul 1981. Contract W-31-109-ENG-38. 
18p. NTIS, PC A02/MF AOl1. Order Number DE82003917. 

Ocean Thermal Energy Conversion (OTEC) requires signifi- 
cant amounts of warm surface waters and cold deep waters for 
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power production. Because these waters are returned to the ocean 
as effluents, their behavior may affect plant operation and impact 
the environment. The OTEC-1 facility tested 1-MWe heat exchang- 
ers aboard the vessel Ocean Energy Converter moored off the 
island of Hawaii. The warm and cold waters used by the OTEC-1 
facility were combined prior to discharge from the vessel to create 
a mixed discharge condition. A limited field survey of the mixed 
discharge plume using fluorescent dye as a tracer was conducted on 
April 11, 1981, as part of the environmental studies at OTEC-1 co- 
ordinated by the Marine Sciences Group at Lawrence Berkeley 
Laboratory. Results of that survey were compared with analytical 
model predictions of plume behavior. Although the predictions 
were in general agreement with the results of the plume survey, in- 
herent limitations in the field measurements precluded complete de- 
scription of the plume or detailed evaluation of the models. 


3732 (ANL/OTEC-PS—7) OTEC performance tests of 

the Trane plate-fin heat . Panchal, C.B.; Hillis, 

D.L.; a J.J.; Yung, D.T. (Argonne National Lab., IL 

(USA)). A r 1981. Contract W-31-109-ENG-38. 48p. NTIS, 
PC A03 A01. Order Number DE82001833. 

The Trane heat exchanger was tested as an evaporator, and 
separately as a condenser, at the following nominal operating con- 
ditions: water flow rate, 3200 gpm; heat duty, 3.2 million Btu/h; 
and ammonia feed rate (applicable to evaporator test only), 26 gpm. 
Operated as an evaporator in the forced-convection mode, the 
overall heat-transfer coefficient (Uo) of the unit was 1235 Btu/ 
h.ft?.°F. The water-side and ammonia-side pressure drops were 3.1 
psi and 1.6 psi, respectively. Tests were conducted at heat duties 
ranging from 2.4 million to 4 million Btu/h, and at ammonia feed 
rates ranging from 18 to 40 gpm. Over these ranges, Us did not 
change more than about 5%. Operated as an evaporator in the fall- 
ing-film mode, at the same nominal conditions as listed above, Uo 
was 1035 Btu/h.ft2°F. At a constant heat duty, increasing ammonia 
feed rate from 22 to 50 gpm increased Up by about 30%. A similar 
trend was observed when heat duty was increased to 4 million Btu/ 
h. Operated as a condenser, the unit's Us was 870 Btu/h.ft? °F. 
When the heat duty of the condenser was increased from 2.4 mil- 
lion to 4 million Btu/h, Uo decreased by about 25%. 


3733 (ANL/OTEC-PS—8) Effects of ammonia contami- 
nation by water on OTEC-power-system performance. Pan- 
chal, C.B.; eng a Hillis, D.L. (Argonne National 
Lab., IL (USA)). A 1981. Contract W-31-109-ENG-38. 
51p. NTIS, PC ‘A04/h A01. Order Number DE82001832. 

Tests were conducted with evaporators produced by Trane, 
Johns Hopkins University’s Applied Physics Laboratory (APL), 
and Linde to determine the loss in heat-transfer performance result- 
ing from contamination of ammonia by water. A stepwise integra- 
tion procedure was developed to determine the overall heat-trans- 
fer coefficients from the experimental data. Results indicated that 
the heat-transfer coefficient of the evaporator decreases with in- 
creasing water content of the ammonia. At water concentrations 
below 0.1%, the reduction in the overall heat-transfer coefficient 
was less than 1% for al three evaporators. For more than 0.1% 
water, the loss in performance becomes increasingly significant. At 
1% water, the reduction in the heat-transfer coefficient was found 
to be 4%, 8%, and 10%, for the Trane, APL, and Linde evapora- 
tors, respectively. 


3734 (CONF-800633—(Vol.1)) Conference proceedings: 
seventh ocean conference. (Gibbs and Cox, Inc., 

Washington, DC (USA)). Jun 1980. Contract ACOI- 
77ET20293. 440p. NTIS, PC A19/MF A011. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Separate abstracts were prepared for 52 papers in volume I 
of these proceedings. Also included are brief summaries of discus- 
sions of 5 working groups, and plenary session speeches, and a 
paper previously added to the EDB entitled Status of OTEC Envi- 
ronmental Monitoring Program. (LEW) 
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3735 (CONF- ape ym Ape 1), Lt 3.1.1-3.1.9) Assess- 
ment of the of OTEC design analy- 
sis. Scotti, R.S. (NOAA/OOE, Rockville ); Galef, A.B. 
Jun 1980. NTIS, PC A19/MF AOl. Order Number 
DE8 1023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The reliability of the CWP analysis process is investigated 
by means of a careful review of its many aspects and their associat- 
ed uncertainties. In general the relevant uncertainties include: those 
associated with the characterization of the ocean environment and 
with the translation of the environmental features into hydrodyna- 
mic loads on both the platform and the CWP; and those associated 
with analytically modelling the response of the coupled platform/ 
CWP system to the environmental loads. A discussion of these un- 
certainties is presented along with an assessment of their combined 
effects on CWP analysis. Furthermore, the results of a preliminary 
sensitivity study are also presented to indicate which uncertainties 
have the greatest impact on reliability and, thereby, where efforts 
to improve reliability should best be focused. 


(CONF-800633—(Vol.1), pp 3.2.1-3.2.6) Baseline 
designs for three OTEC cold Soe ee Gite AB. Jr.; 
Mortaloni, L.R. (TRW, Inc., Redondo Beach, CA). Jun 
1980. NTIS, PC A19/MF AOl. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Baseline designs of three OTEC Cold Water Pipes (CWPs) 
are described. Each pipe is thirty feet (or equivalent) in diameter, 
3280 feet long, and is capable of delivering about 2.1 million gal- 
lons/minute of cold water to supply a 40 MWe OTEC plant. The 
overall design approach employed is described, and details of each 
of the baseline designs are presented, along with the estimated costs 
for each pipe. 


3737 (CONF-800633—(Vol.1), pp 3.3.1-3.3.7) OTEC 
CWP baseline designs. Hove, D.T.; Grote, P.B. (Science 
Applications, Inc., El Segundo, CA). Jun 1980. NTIS, PC 
A19/MF AOl1. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A twelve month study was conducted by an SAI team to es- 
tablish baseline cold water pipe (CWP) designs for the OTEC 
Modular Experiment Plant. In the first phase of the study a systems 
analysis was performed to evaluate alternative concepts. The 
second phase concentrated on developing baseline designs along 
with fabrication/construction/installation plans for three CWP con- 
cepts selected by the Government: stiffened steel shell, fiberglass 
sandwich, and bottom mounted stiffened steel shell. Significant at- 
tention was given to developing subsystem designs including flexi- 
ble joints, inlets, plenum arrangements, corrosion protection and 
vortex suppressors. The three baseline designs are summarized. 


3738 (CONF-800633—(Vol.1), pp 3.4.1-3.4.10) Design 
of stationkeeping for OTEC pilot plants. Wood, W.A. (Gian- 
notti & Associates, Inc., Annapolis, MD); Price, D. Jun 
1980. NTIS, PC A19/MF AOl. Order Number 
DE8 1023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Some results are presented of two studies on the develop- 
ment of preliminary station-keeping subsystem (SKSS) designs for 
the planned modular experiment pilot plant. Designs selected are 
Tension Anchor Leg (TAL) integral with the cold water pipe for a 
spar platform, and Multiple Anchor Leg (MAL) spread catenary 
moor for both spar and barge platforms. Drag embedment, dead- 
weight, and pile anchors are described, and two types of mooring 
lines, are discussed, one consisting of chain and wire rope, and the 
other of synthetic material. Line handling, deployment, inspection 
and maintenance are discussed. Life cycle costs are estimated for 
the preliminary designs. (LEW) 
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3739 (CONF-800633—(Vol.1), pp 3.5.1-3.5.11) Design, 
test and commercialization considerations of OTEC pilot 
plant riser cables. Garrity, T.F. (Dept. of Energy, Washing- 
ton, DC); Dalton, T.; Pieroni, C.; Walsh, J.P. Jun 19 
NTIS, PC A19/MF A0O1. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Discussion addresses riser cable system development for 
OTEC pilot plants transmitting power in the range of 10 to 40 
MW. Specificlly, design, testing and status of riser cable system de- 
velopment are reviewed. Further discussion encompasses unique 
technical, hardware and operational considerations associated with 
the commercialization of riser cable systems. 


3740 (CONF- yoy 1), 3.6.1-3.6.4) ieee. 
tion, maintenance, and activities of ocean 

energy conversion plants. =. L.D.; Keyder, E. io 
& Root a ge Inc., Houston, TX). Jun 1980. NTIS, 
PC A19/MF A0O1. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Several important design restrictions on the marine systems 
of OTEC plants which are necessary to effectively inspect and 
maintain them need to be considered in present and future designs. 
State-of-art limitations on inspection, maintenance and repair oper- 
ations of a stationary electric cable and a grazing OTEC plant are 
presented. Future OTEC plant design alternatives for the cold 
water pipe and the station keeping subsystem are recommended to 
accommodate foreseen inspection, maintenance and repair activities. 


pp 5.1.1-5.1.6) OTEC 
program overview. Kin- 
elski, E.H. t. of Energy, Washington, DC). Jun 1980. 
NTIS, PC A19., A011. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Technical and economical factors in the development of 
OTEC components are based on the optimum selection of materials 
compatible with the prevention of biofouling and corrosion. Candi- 
date materials for OTEC components, such as heat exchangers, 
cold water pipe, cable, and stationkeeping subsystems are present- 
ed. Highlights of the past year’s accomplishments are presented in 
addition to problem areas requiring solutions. The economics are 
seriously impacted by the designs, the materials selected, and their 
manufacturability. 


3741 (CONF-800633—(Vol.1), p 
biofouling, corrosion and materials 


3742 (CONF-800633—(Vol.1), pp 5.2.1-5.2.20) Effect 
of mechanical cleaning on seawater corrosion of candidate 
OTEC heat materials. Tipton, D.G. (LaQue 
Center for Corrosion Tech., Inc., Wrightsville Beach, NC). 
Jun 1980. NTIS, PC A19/MF A0Ol. Order Number 
DE8 1023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Corrosion evaluations were conducted on 3003 Alclad, 5052 
aluminum, C70600 copper-nickel, AL-6X stainless steel, and com- 
mercially-pure titanium in natural seawater under simulated OTEC 
heat exchanger conditions to investigate the erosion-corrosion ef- 
fects of mechanical tube cleaning. Test conditions of M.A.N. brush 
cleaning and M.A.N. brush cleaning + chlorination were com- 
pared with no mechanical cleaning over a seven month period. 
M.A.N. brushing significntly accelerated corrosion of 5052 alumi- 
num and C70600 copper-nickel. Chlorination significantly acceler- 
ated erosion-corrosion of 3003 Alclad and 5052 aluminum. Chlorin- 
ation somewhat decreased erosion-corrosion of C70600 copper- 
nickel. There was no detectable effect of M.A.N. brushing or chlor- 
ination on AL-6X stainless steel or titanium, although AL-6X ex- 
hibited crevice corrosion at tubing connections. 3003 Alclad and 
5052 aluminum exhibited pitting corrosion in all 3 test environ- 
ments. 
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3743 (CONF-800633—(Vol.1), pp 5.3.1-5.3.8) Materials 
in ammonia environments for OTEC 


tions. Wilson, I.L.W. (Westinghouse R & D Center, Pitts 
burgh, PA); Yeske, R.A.; Fabis, T.; Walker, H.; Kratz, J.L. 
Jun 1980. NTIS, PC A19/MF AOl. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Tests have been conducted to assess the performance of con- 
ventional turbine alloys exposed to an ammonia environment. These 
tests included corrosion potential measurement, evaluation of gal- 
vanic effects, slow strain rate and fracture mechanics tests to exam- 
ine stress corrosion cracking (SCC) susceptibility, and corrosion fa- 
tigue testing. Test environments included pure metallurgical grade 
ammonia, and ammonia contaminated with oxygen, water or sea 
salts. A 3-1/2 Ni-Cr-Mo-V and 12 Cr martensitic steel were investi- 
gated in all tests and carbon steel, Cr-Mo steel, AISI 304 and titan- 
ium were included in the electrochemical and the slow strain rate 
tests. The results indicate that no problems should be encountered 
in an OTEC, ammonia system. 


3744 a saptine m att i 1), pp 5.4.1-5.4.8) Design 
parameters to be considered in selecting aluminum tubing can- 
didates for the OTEC environment. Sturn, N.F. Jr. (Gifford- 
Hill & Co., Inc., Spokane, WA). Jun 1980. NTIS, PC A19/ 
MF A0O1. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

In considering the use of aluminum tubing for OTEC heat 
exchanger applications, a knowledge of the available products, 
processes, and resultant properties essential to ensure an optimal 
cost-performance balance. A wide variety of products is commer- 
cially available and the specifying engineer should consider the fol- 
lowing parameters in evaluating candidate materials: alloy, temper, 
clad vs. bare, textured surface vs. smooth, various types of welded 
tubes, seamless extruded and drawn tubes, dimensional tolerances, 
mechanical properties and, of course, cost. For each property, op- 
tions are discussed relative to the probable impact on system func- 
tionality, life-span, and cost. 


(CONF-800633—(Vol.1), pp 5.5.1-5.5.13) Explo- 

sive metalworking technology in heat exchanger construction. 

. (Explosive Fabricators, Inc., Louisville, 

CO). Jun 1980. “NTIS, PC Al19/MF AOl1. Order Number 
DE8 1023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Titanium tube is presently considered to be that which will 
be most probably used in heat exchangers of the OTEC project. An 
alternative bi-metal tube is proposed of 90/10 copper nickel and 
steel. The properties of the tube, the method of manufacture, and 
the economic factors relating to it's manufacture and use are dis- 
cussed. Methods of attaching these tubes to the heat exchanger tu- 
beplates are outlined, including explosively welded and explosively 
expanded joints. The fundamental design parameters of these joints 
are discussed together with data and historical experience of the 
joint properties. 


3746 (CONF-800633—(Vol.1), pp 7.2.1-7.2.14) Selec- 
tion of OTEC working fluids based on power system costs. 
Coffay, B.; Horazak, D.A. (Westinghouse Electric Corp., 
Lester, PA). Jun 1980. NTIS, PC Al9/MF AOl. Order 
Number DE81023963. 
From 7. ocean energy conference; Washington, DC, USA (2 
Jun = 
e results of an exhaustive search for a working fluid for 
closed cycle, shell and tube heat exchanger ocean thermal energy 
conversion (OTEC) power plants are presented. It was found that, 
on the basis of estimated plant capital cost, the best working fluids 
are: ammonia, methyl amine, ethyl amine, methyl formate, methyl 
chloride, methylene chloride, nitrogen dioxide. Technological un- 
certainties caused the results to appear as a continuum of overlap- 
ping cost ranges rather than a set of discrete costs for the candidate 
fluids. A sensitivity analysis was performed for the properties of 
ammonia and it was found that liquid thermal conductivity, liquid 
density and latent heat of vaporization are respectively the three 
most influential properties. 


14 SOLAR ENERGY 
1408 Ocean Thermal Gradient And Salinity Gradient Power Systems 


3747 (CONF- ner ny A ee 1), , me. 7.3.1-7.3.7) GE/ 
OTEC program recent ted, M.G.; Pribis, 
P.B.; Bailey, F.B. (General Electric Co., Schenectady, NY). 
Jun 1980. NTIS, PC A19/MF AOl. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

General Electric in its work on several commercial ventures 
has made important advances in the area of OTEC plant design. 
These advances are in the area of the power module design, overall 
plant configuration and heat exchanger design. The Jacket (Texas 
Tower) mounted OTEC plant is described and compared with five 
other OTEC plant concepts. Recent improvements made in the 
computer program to optimize plant design are described. These 
changes include the incorporation of the plant location into the list 
of parameters which are optimized. Standard utility grade compact 
design GE heat exchangers are described for the near term market. 
An extruded plate aluminum heat exchanger which has market po- 
tential for future design OTEC systems is also described. 


3748 Se 1), —_ 7.4.1-7.4.9) SSP 

heat exchanger: test derson, J.H.; Del- 
linger, T.D.; Forney, D.H.; feng R.S. (Sea Solar Power, 
Inc., York, PA). Jun 1980. NTIS, PC A1l9/MF AO1. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Sea Solar Power, Inc. (SSP) has conducted performance 
tests on compact plate heat exchangers designed and developed by 
SSP for boiling and condensing of working fluids for sea thermal 
power plants. The tests indicate an overall boiler heat transfer coef- 
ficient of 2200 Btu/hr-ft?-°F and an overall condenser heat transfer 
coefficient of 1950 Btu/hr-ft?-°F at loadings of 10,000 Btu/hr-ft? at 
a water velocity of 6 ft/sec. The heat transfer and pressure drop 
performance of the SSP heat exchanger (using R-12) are shown to 
be considerbly better than any heat exchanger that has been de- 
signed and tested with ammonia for Ocean Thermal Energy Con- 
version (OTEC) service. The increased heat exchanger perform- 
ance causes a considerable reduction in plant size and plant cost. 


3749 (CONF-800633—(Vol.1), pp 7.5.1-7.5. <3 Effects 
of ammonia contamination by water on OTEC power system 
performance. Panchal, C.; Lorenz, J.J.; Hillis, DI. (haus 
National Lab., IL). Jun 1980. NTIS, PC A19/MF AOl1. 
Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Tests were conducted with the Trane, APL and Linde evap- 
orators to determine the loss in heat transfer performance resulting 
from contamination of ammonia by water. A stepwise integration 
procedure was developed to backout the overall heat transfer coef- 
ficients from the experimental data. Results indicated that the heat 
transfer coefficient of the evaporator decreases with water content 
of the ammonia. A simplified power system analysis was employed 
to estimate the loss in power output of an OTEC plant as a func- 
tion of percent water in the ammonia. It was found that water in 
the ammonia imposes a severe penalty on plant performance. 


3750 (CONF-800633—(Vol. RE (Rewatinn 8.1.1-8.1.3) Island 


utility looks at OTEC. Bell, Electric Co., 
Inc., Honolulu, HI). Jun 1980. NTIS, PC 1 A19/MF AOl1. 
Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

High reliability of an island power system is traditionally 
achieved through the use of conventional components having a 
long history of successful operation. From this background, a 
rationale is presented for Hawaiian Electric's (HECO) active inter- 
est in ocean thermal energy conversion (OTEC), an unconventional 
source of electric energy. HECO’s unique oil-based electrical 
system is discussed which covers the islands of Oahu, Maui, and 
Hawaii but has no interties. The need for alternatives to oil is dis- 
cussed, and the relationship between load growth and OTEC de- 
velopmental timing described. 
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3751 (CONF- sve. 1), pp 8.2. += 2.10) OTEC 

alternative for Puerto Rico we. esabethonians J.A. 

Rico Electric ones oe te San = Puerto 

ico). Jun 1980. NTIS, PC A19/MF A0Ol. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A study is presented consisting of a long range generation 
expansion plan to evaluate commercially available alternatives, 
namely oil, coal, and nuclear, against the Ocean Thermal Energy 
Conversion alternative for the period 1989-90 to 2009-10. Using the 
Loss of Load Probability computer program, various generation ex- 
pansion patterns were developed. The obtained patterns were then 
evaluated from an economic point of view by means of the Produc- 
tion Cost computer program. The economic evaluation of the ex- 
pansion patterns was divided into four phases: system production 
cost, investment cost, outage cost, and the total cost. These costs 
are presented as levelized costs for the period from fiscal year 1978- 
79 to 2009-10. 


3752 (CONF-800633—(Vol.1), pp 8.3.1-8.3.7) oa 
of OTEC 

Northern Mariana tory of ‘ae Pacific 
Islands. Pinckert, W.F. Jun 1980. NTIS, PC A19/MF AOl1. 


Order Number DE81023963. 
From 7. ocean energy conference; Washington, DC, USA (2 


Jun 2 

benefits and market potential of OTEC are shown for 
Guam, the US Commonwealth of the Northern Mariana Islands, 
and the US Trust Territory of the Pacific Islands, ranging from the 
small generating needs of smaller islands to the more diverse and 
far greater needs of Guam and Saipan. It is shown how fuel oil sav- 
ings can be applied to the cost of OTEC power. A Japanese pro- 
posal for a joint venture in OTEC power generation and aquacul- 
ture is discussed. 


3753 (CONF-800633—(Vol.1), pp 8.4.1-8.4.11) Florida 
Power Corporation OTEC integration study. Bowles, R. 
(Florida Power Corp., St. Petersburg); Marks, G.; Roney, 
J.R.; Dzubow S. Jun 1980. NTIS, PC A19/MF AO1. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

An analysis of the future potential of OTEC as a commer- 
cially competitive means of power generation was carried out using 
formalized system planning methods. These methods were identical 
to those employed by FPC to consider any candidate generation 
method in an expansion plan. The current twenty year forecast of 
future electric generation and transmission system needs was used 
as a Base Case against which a plan which includes OTEC was 
compared. The methods of analysis and the results of the study are 
described. Conclusions relative to the suitability of OTEC and ac- 
tions needed to integrate this new technology into the electric util- 
ity system are discussed. 


3754 (CONF- een — el, 1), pp 8.5.1-8.5. ? Alumi- 
num industry applications for . Jones, M.S. Jr. (Reyn- 
olds Metals Co., Sheffield, AL); Sathyanarayana, K.; Thia- 
~~, Ves Snyder, J.E. Ill; Sprouse, A.M.; Leshaw, D. 
"NTIS , PC A19/MF AOI. Order Number 
DE81023963. 


From 7. ocean energy conference; Washington, DC, USA (2 


Jun a 
Objective of the program is to study the integration 
issues which must be resolved to realize the market potential of 
ocean thermal energy conversion (OTEC) power for the aluminum 
industry. The study established, as a baseline, an OTEC plant with 
an electrical output of 100 MW/sub e/ which would power an alu- 
minum reduction plant. The reduction plant would have a nominal 
annual output of about 60,000 metric tons of aluminum metal. 
Three modes of operation were studied, viz: (1) a reduction plant 
on shore and a floating OTEC power plant moored offshore sup- 
plying energy by cable or pipeline; (2) a reduction plant on shore 
and a floating OTEC power plant at sea supplying energy by 
means of an energy bridge; (3) a floating reduction plant on the 
same pron ta as the OTEC power plant. For the floating OTEC/ 
aluminum plantship, three reduction processes were examined. 
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3755 (CONF-800633—(Vol.1), pp 8.6.1-8.6.3) Ammonia 
production from OTEC power. Babbitt, J.F. Jun 1980. NTIS, 
PC A19/MF A0O1. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

STi U0 cenmnenda Sndustay th telat Gusectbed ont he tntaeet 
in OTEC as related to availability and future prices of natural gas is 
discussed. Requirements for OTEC to be commercially feasible are 
discussed. (LEW) 


3756 ete Mages ae 1), pp 9.1.1-9.1.11) ow 
of solutions. Ob: 


OTEC integration 
dovich, J. (VSE Corp., pombe VA); Ritzcovan, P. Ton 
1980. NTIS, PC Al19/MF AOl. Order Number 
DE81023963. 
From 7. ocean energy conference; Washington, DC, USA (2 


Jun 1980). 

integration problems associated with the OTEC pro- 
gram as it proceeds through the later phases of technology devel- 
opment and on to pilot-plant demonstration are surveyed. Both pro- 
grammatic and technical integration problems are identified, and 
potential solutions are indicated. Programmatic problems include 
the interactions of available and proposed funding levels, pending 
legislation, legal and institutional factors, the prospects for competi- 
tion with other baseload options in the various markets, and the 
timely solution of outstanding problems to support prospective 
OTEC demonstration. Technical problems of integration include 
both physical and function consideration. Solutions to these prob- 
lems are believed to center on the use of suitable management, en- 
gineering and economic tools to provide concise, accurate and up- 
to-date descriptions of program status in terms of ongoing develop- 
ments and possible programmatic and technical options. 


3757 (CONF-800633—(Vol.1), pp 9.2.1-9.2.8) —_ 
and integration of a 40 MWe OTEC spar 

K.; Deuchler, W.; Corradi, C. (Gibbs & Cox, Inc., Ariing. 
ton, VA). Jun 1980. NTIS, PC A19/MF AOI. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The Gibbs & Cox, Inc. Spar has been developed for the US 
Department of Energy as a Reference Baseline design for the 
OTEC Pilot Plant demonstrated project. The design of the spar 
platform and the integration of the Lockheed Missiles & Space 
Company's PSD II power system along with the required power 
transmission system and other subsystems are described. The spar is 
of steel construction, displacing 64,750 LT, and is designed to be 
tension leg moored through the cold water pipe (CWP) at a site 
several miles northeast of Punta Tuna, Puerto Rico. The tension leg 
mooring system consists of a high strength steel tension member 
running the full length of the GRP CWP, connecting to the spar at 
the top and a bottom mounted gravity anchor at the ocean floor. 
The CWP is 3000 feet in length and is constructed of a sandwiched 
GRP/syntactic foam composite. The spar can be constructed at any 
major US shipyard facility while the CWP will require special 
facilities. 


3758 (CONF-800633—(Vol.1), oP 9.3.1-9.3.9) Design 
and integration of a 40 MW/sub e/ floating OTEC pilot 
plant. George, J.; Richards, D. (Johns Hopkins Univ., 
Laurel, MD). Jun 1980. NTIS, PC A19/MF PAO! Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Two baseline designs of 40 MW/sub e/ (nominal) floating 
OTEC pilot plants have been developed. One is configured for 
moored operation at an island site (e.g., Hawaii or Puerto Rico), 
and the OTEC electrical power is transmitted to the shore utility 
grid by underwater cables. The other plant is configured for cruis- 
ing in tropical ocean waters (where AT is maximum and ocean 
storms less severe). Here the OTEC power will be used to synthe- 
size an energy intensive product, such as ammonia, for storage and 
later shipment to market. Both designs use the same OTEC electric 
generating plants, sea water pumping systems, cold water pipe, and 
barge-shaped concrete hull structure. The hull accommodates four 
nominal 10-MW/sub e/ OTEC power modules, which use either 
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the APL folded-tube heat exchangers or the Lockheed/Alfa Laval 
plate-type exchangers. Design details, verification test results, and 
system cost estimates are presented. 


(CONF- ponent ie 1), pp 9.4.1-9.4.25) ee 

OTEC plants: an assessment of feasibility. Green, W.L.; 
Gray, D.W.; Landers, E.A.; Calkins, D.E. (J. Ray McDer- 
mott & Co., Inc., New Orleans, LA). Jun 1980. NTIS, PC 
A19/MF AOl. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 
Hybrid (shelf mounted) OTEC power plants in maximum 
hurricane areas such as Puerto Rico, as well as Hawaii are consid- 
ered. These hybrid OTEC configurations use a cantilevered steel 
structure, similar to those used in the offshore oil industry, to sup- 
port and protect the OTEC power plant modules, and two types of 
bottom-fixed cold water pipe: a seafloor mounted cold water pipe 
for bottom slopes to forty five degrees, and a unique tunneling 
scheme to create a cold water pipe inside the outer continental 
shelf for bottom slopes from forty five degrees to vertical. Results 
allow cost and performance comparisons with other OTEC con- 
cepts. Finally, the large deck areas and lack of motion associated 
with this hybrid OTEC power plant configuration allow a wide va- 
riety of energy intensive manufacturing options to be entertained. 


3760 (CONF- gga D, PR 9.5.1-9.5.12) Recent 
French OTEC work in the f OTEC systems. Mar- 
chand, P. (Centre National pour our I Exploitation des Oceans, 
Paris, France). Jun 1980. S, PC A19/MF AOl1. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 


Jun 1980). 

esadte of the feasibility study of OTEC plants in the 1 to 15 
MWe net range are reported. Both open and closed cycles, onshore 
and offshore plants have been studied. Tahiti looks to be the most 
promising French OTEC site. According to our economic survey, 
closed and open cycles reach roughly the same cost. OTEC plants 
are cost competitive with diesel electricity in Tahiti over 7 MWe 
for an offshore plant and 10 MWe for an onshore one. 


3761 (CONF-800633—(Vol.1), pp 9.6.1-9.6.10) OTEC 
large systems construction techniques. van der Pot, B.J.G. 
(Hollandsche Beton Groep N.V., Rijswijk, Netherlands). 
Jun 1980. NTIS, PC A19/MF AOl. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Construction and installation capabilities are evaluated for 
hulls and cold water pipes for 400 MWe commercial OTEC plants. 
Several hull shapes are discussed made of steel as well as concrete 
and the range of calculated construction costs is given. The impli- 
cations of floating transport requirements on the hull concept are 
indicated and some horse power figures and costs are presented. 
The construction and installation requirements and capabilities for 
30 m diameter cold water pipes are evaluated and it is concluded 
that heavy cold water pipes, made of steel or concrete, cannot be 
installed due to the large masses. Some cost figures are presented. 


3762 (CONF-800633—(Vol.1), pp 10.1.1-10.1.9) Bio- 
and corrosion measurements using OTEC-1 modules. 
Gavin, A.P.; Kuzay, T.M.; Benson, P.H. (Argonne National 


Lab., IL). ‘Jun 1980. NTIS, PC A19/MF AOl. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Biofouling and Corrosion Modules has been developed to be 
used on OTEC-1. The equipment and test methodology to assess 
micro and macrofouling during the First Stage Deployment of 
OTEC-1 are described. 


(CONF-800633—(Vol.1), pp oe 1-10.2. > J nara 
seacoast test facility project. Progress re es 
L.W. (Research Corp. Univ. of Hawaii, Ponoluly) 
1980. NTIS, PC Al19/MF AOl. Order Number 
DE8 1023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 
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Progress with the design and construction of the Seacoast 
Test Facility is reported. The design consists of an offshore compo- 
nent, including the seawater supply system, and an onshore compo- 
nent including the majority of the facility. (LEW) 


3764 ee eee. 1), pp 10.3.1-10.3.16) Bio- 
fouling measurements from a moored floating platform off 
Punta Tuna, Puerto Rico. p Bay D.S. (Univ. of Puerto 
Rico, Mayaguez); Morgan, T.; Tosteson, T.R.; Axtmayer, 
R.W.; Revuelta, R.; Iman, S.; Zaidi, B.R.; Ballantine, D.L.; 
Grannemmann, G.N. Jun 1980. NTIS, PC A19/MF AOI. 
Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Since 30 January, an OTEC biofouling experiment has been 
conducted using four modules of simulated evaporator tubes of alu- 
minum and titanium on board a floating research platform moored 
in 1100 meter deep water at Punta Tuna Puerto Rico. Microfouling 
was assessed by determining wet film thickness, ATP, residue 
weight, organic carbon, nitrogen and protein at intervals during a 
96 day period. The development of biofouling on the aluminum and 
titanium surfaces appear to be different in the relationship seen be- 
tween biomass cycle, bulk growth and surface residue. Fouling 
resistance R/sub f/ was determined at one week or 10 day periods 
using Carnegie-Mellon’s University type heat transfer monitors. 
After an initial period of from ten to thirty days, R/sub f/ was best 
described by successive linear functions of time. The fouling resist- 
ance did not exceed 4.5 (10~*) hr-ft?°F/Btu in any unit during the 
first 80 days. 


3765 (CONF-800633—(Vol.1), pp 10.5.1-10.5.8) Assay 
and correlation between microbial and OTEC cleaning 
of surfaces exposed to sea water. White, D.C. (Florida State 
Univ., Tallahassee); Bobbie, R.J.; Nickels, J.S.; Parker, J.H.; 
Smith, G.A.; Davis, W.M.; Lott, D.F.; Benson, P.H. Jun 
1980. NTIS, PC A19/MF AOl. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Application of sensitive biochemical techniques to the micro- 
fouling film that developed in aluminum and titanium pipe samples 
exposed in cleaning tests at the Naval Coastal Systems Center, 
Panama City, Florida, showed: (1) titanium fouled more rapidly 
than aluminum but was more easily cleaned. The residual micro- 
fouling communities left after manual cleaning differed in their 
community structure from those remaining on aluminum, but each 
stimulated progressively faster fouling with each cycle; (2) M.A.N. 
brushing greatly stimulated loss of heat transfer efficiency and ac- 
cumulation of extracellular polymer in aluminum pipes compared to 
free-fouling rates. M.A.N. brushing titanium maintained heat trans- 
fer efficiency for a period 7.5 times longer than with free fouling. 
The residual microbial communities on titanium and aluminum dif- 
fered in composition; (3) the residual population after cleaning alu- 
minum showed filamentous microbes under and in the corrosion 
gel. 


3766 (CONF-800633—(Vol.1), pp 10.6.1-10.6.10) Bio- 
fouling control for OTEC: A. test of a macrofouling control 
device; B. selection of promising methods for maintaining heat 
transfer surfaces. Lewis, R.O. (LaQue Center for Corrosion 
Technology, Inc., Wrightsville Beach, NC). Jun 1980. 
NTIS, A19/MF AO1. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Control of macrobiological fouling in seawater intake, dis- 
charge and related piping systems is vital to the economic viability 
of an Ocean Thermal Energy Conversion (OTEC) system. A com- 
mercial macrofouling device marketed by Cathelco, Ltd., in the 
United Kingdom, is reported as being an effective means of con- 
trolling marine fouling. A scaled-down version was evaluated for 
two months in flowing seawater, and for the operating conditions 
employed, was found to have a minimal effect on the attachment 
and growth of several types of marine organisms. A test program 
has been initiated at the LaQue Center for Corrosion Technology, 
Inc. (LCCT) through Argonne National Laboratory (ANL) to 
evaluate the effectiveness of potential OTEC heat exchanger clean- 
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ing techniques. A comprehensive program has been designed to 
evaluate the growth and removal of fouling films through heat 
transfer measurements, assessments of the biofouling community 
and materials corrosion behavior. 


3767 (CONF-800633—(Vol.2)) Conference proceedings: 
seventh ocean energy conference. (Gibbs and Cox, Inc., 
Washington, DC (USA)). Jun 1980. Contract ACOI- 
77ET20293. 314p. NTIS, PC A14/MF A0O1. Order Number 
DE8 1023964. 
From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 
_ Separate abstracts were prepared for 32 papers in these pro- 
A paper entitled Open Cycle OTEC System with Falling 
Jet an and Condenser was previously added to EDB. Also 
included is a paper entitled The Terrorist Threat in the Maritime 
Environment. (LEW) 


3768 cae Be, ae 11.6.1- (US Be Salin- 
ity gradient energy conversion. anltee of 
Energy, Washington, DC). Jun 1980. NTIS, Pe 
AOl. thee Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 


Work sponsored by DOE for the past 2 years relative to the 
utilization of salinity gradients as a renewable energy resource is re- 
viewed. Preliminary studies were performed to assess the potential 
of osmotic and dialytic power systems for the production of electri- 
cal energy. Both systems require sources of fresh water and saline 
solutions within close proximity for effective operation. Depending 
on availability of water resources and environmental issues the 
merits of each system operated as open, semi-closed and closed 
cycles are reviewed. Membrane performance, based on current 
commercial reverse osmosis and electrodialysis membranes are pre- 
sented and are used to estimate system membrane requirements and 
costs. Costs of 1-MW osmotic and dialytic power plants are com- 
pared along with land requirements. Large land areas for evapora- 
tion ponds are required to recover and recycle salt in the semi- 
closed osmotic and dialytic power systems. Less land area is needed 
for closed cycle units. 


3769 (CONF-800633—(Vol.2), pp 11.7.1-11.7.6) Closed- 
cycle salinity gradient energy conversion systems using mem- 
branes. Jain, S.C.; Mehta, G.D. (InterTechnology 4 Solar 
Corp., Warrenton, VA). Jun 1980. NTIS, PC Al4/MF AOl. 
Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The unmixing characteristics of a laboratory saturated pond 
using disodium phosphate (DSP) were studied. The results show 
that it is possible to separate spent brine from a salinity gradient 
conversion system into dilute and concentrated brine feed streams 
by making use of a saturated solar pond and thus closing the cycle. 


3770 (CONF-800633—(Vol.2), pp 11.8.1-11.8.13) Pre- 
liminary design study of salinity gradient energy conversion 
systems. Senatore, S.J.; Glassman, S.I. Services, 
Inc., New York). Jun 1980. NTIS, PC A1l4/MF AOl1. Order 
Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The development of preliminary engineering studies for both 
a semi-closed (Phase 1) and closed (Phase 2) cycle osmotic-type sa- 
linity gradient energy conversion systems is summarized. The plant 
design was based on an output of 50 KW net electrical power, with 
extrapolation to a one megawatt plant. Both semi-closed and closed 
systems are technically feasible with a requirement for additional 
membrane development. All other components are available. The 
closed cycle is more technically favored because it requires less 
than one-tenth the pond area of the semi-closed cycle, is environ- 
mentally more desirable and has the potential for many more sites. 
The semi-closed and closed cycles are described, flow diagrams and 
general arrangements are provided and siting and pretreatment for 
the 50 KW plants are discussed. 


ERA VOL.7,NO.3/ 496 


3771 (CONF-800633—(Vol.2), pp 12.1.1-12.1.8) Ex- 
perimental tests of 1 MWt OTEC heat exchangers at Ar- 
gonne National Laboratory. Thomas, A.; Hillis, D.; Panchal, 
C.; Lorenz, J.; Yung, D.; Sather, N. (Argonne National 
Lab., IL). Jun 1980. NTIS, PC Al4 AOl. Order 
Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Experimental results are given for several candidate OTEC 
heat exchangers tested during the past 12 months. These include 
three units, previously tested as evaporators, tested subsequently as 
condensers: the Trane plate-fin evaporator, the Johns Hopkins Uni- 
versity Applied Physics Laboratory folded-tube evaporator, and the 
Carnegie-Mellon University vertical fluted-tube evaporator. The 
Trane evaporator, previously tested in the forced-convective mode, 
was retested in the falling-film mode. Three evaporators (Trane, 
APL, and the Linde sprayed-bundle) were tested with various 
quantities of water in the ammonia to determine the effects on per- 
formance. Finally, additional experience was gained in the activa- 
tion-deactivation characteristics of the Linde High Flux surface. 


3772 (CONF-800633—(Vol.2), pp 12.2.1-12.2.9) Devel- 
opment of enhancement of the working fluid side heat transfer 
for OTEC. Kajikawa, T.; Takazawa, H.; Nishiyama, K.; 
Agawa, T.; lidaka, H.; Amano, M. (Electrotechnical Lab., 
Ibaraki, Japan). Jun 1980. NTIS, PC A1l4/MF AOl1. Order 
Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The experimental study on development of the enhanced 
heat transfer surfaces of the working fluid side for an OTEC 
(Ocean Thermal Energy Conversion) system is discussed. Various 
types of fine metal fiber (FMF) porous evaporating surface origi- 
nated by ETL (Electrotechnical Laboratory) were tested. The 
reentrant cavity type surface has also been proposed to create a 
more efficient surface. Performance tests were carried out with am- 
monia, Freon 22, Freon 114 and Freon 11. The prospect of cost re- 
duction was evaluated, with the goal of reducing costs to one- 
fourth to one-third of present production costs. In the experimental 
condenser, various types of aluminum and titanium fluted *ubes 
with drainage collars attached were tested to obtain a genere/iza- 
tion of performance that can be applied to a large scale heat ex- 
changer design. 


3773 (CONF-800633—(Vol.2), pp 12.3.1-12.3.8) Evalu- 
enhancements 


ation of the cost-effectiveness of for 
OTEC heat exchangers. Lorenz, J.J.; Yung, D. (Argonne 
National Lab., IL). Jun 1980. NTIS, PC Al4/MF AOl. 
Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A simplified method was developed to evaluate the cost-ef- 
fectiveness of surface enhancements for OTEC heat exchangers. At 
current tube prices, enhancement was found to be only marginally 
cost-effective. For the case of titanium tubes, the overall plant capi- 
tal cost savings that can be achieved by heat exchanger surface en- 
hancement was estimated to be less than 4% (or $93/kW). In the 
limiting case of free enhancement, the savings approaches nearly 
12% (or $297/kW). For surface enhancement to be economically 
attractive there must be substantial cost reductions through im- 
proved manufacturing techniques. 


3774 (CONF-800633—(V ol.2), pp 12.4.1-12.4.10) 
Water-side enhancement for OTEC shell-and-tube evapora- 
tors. Webb, R.L.; Hong, J.T. (Pennsylvania State Univ., 
University Park). Jun 1980. NTIS, PC A1l4/MF AO1. Order 
Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Prior work on enhanced tubes has mainly focused on shell- 
side enhancement. With only shell-side enhancement, the dominant 
thermal resistance is on the water-side. This analysis defines the ad- 
ditional material reduction possible by adding tube side enhance- 
ment to an evaporator having a porous boiling surface on the outer 
tube surface. The analysis calculates the possible material savings 
for nine optimized tube-side enhancements, with constant thermal 
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duty and water-side pumping power. Two cases are evaluated: (1) a 
direct tube replacement, which keeps the number of heat exchanger 
tubes constant; and (2) a constant flow rate case, which may re- 
quire adjusting the number of exchanger tubes to satisfy the con- 
stant pumping power criterion. Each basic type of enhancement 
was subjected to a parametric evaluation to define specific enhance- 
ment dimensions which yield the greatest material savings. 


3775 (CONF-800633—(Vol.2), p 
om ¢ of a motion on tubular 
conversion. Conti, R.J.; Whitney, 
(Lockheed Mi Missiles & S Co., Inc., Palo Alto, 1, AK 
980. NTIS, PC 14/MF AOl. Order al 
DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Results of laboratory tests and mathematical modeling of ef- 
fects of platform attitude and motion on the performance of ammo- 
nia evaporators with sprayed horizontal tube bundles are presented. 
This research is directed at uncovering the main problems associat- 
ed with motion of OTEC heat exchangers. Attention is focused on 
the shell-side heat transfer conductance, which is more sensitive to 
axial and lateral accelerations than the tube-side conductance. The 
motion-induced accelerations are generated by the combined effects 
of platform inclination and acceleration. Flow visualization and 
heat transfer tests are performed in an ammonia pressure chamber 
under conditions typical of OTEC operations, using a 3 x 5 bundle 
of four-foot evaporator tubes one inch in diameter. The tests in- 
clude aluminum and titanium tubes with smooth walls, and en- 
hanced tubes with nucleation surface as well as finned surface. The 
tests are conducted under static and dynamic conditions typical of 
envisioned OTEC platforms, except that heave accelerations are ne- 
glected in comparison with gravity. The experimental results are in- 
corporated unto a mathematical model that can be used to extrapo- 
late the results of the test to full-size evaporators. The model uses 
as data geometrical and operating characteristics of the heat ex- 
changer and motion characteristics of the platform to predict aver- 
age heat conductance. It is found that heat transfer in the fully 
wetted areas is insensitive to platform motion, but starved areas de- 
velop near tube support plates when smooth or enhanced-nuclea- 
tion tubes are inclined in pitch. Assuming as a worst case that heat 
transfer in these areas is negligible, an upper bound of 11% de- 
crease in effective area is found for the 1 MWe evaporator on 
OTEC 1. Actual values may vary substantially, depending on the 
frequency of the motion. 


pp 12.6.1- + oy Ef- 
evaporators 


3776 (CONF-800633—(Vol.2), pp 13.1.1-13.1.8) Com- 
parison of cost estimates, sharing poientials, subsidies and 
uses for OTEC facilities and plantships. Francis, E.J.; Avery, 
W.H.; Dugger, G.L. (Johns Hopkins Univ., Laurel, MD). 
Jun 1980. NTIS, PC Al4/MF AOl. Order Number 
DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Ocean thermal energy conversion (OTEC) is estimated to be 
commercially viable with installation of the first full-scale moored 
electric power facilities at Puerto Rico and Hawaii, and with initial 
operation of 1000 m.t./day ammonia plantships. The OTEC com- 
petitive position will improve with time because it does not involve 
the escalation in fuel costs affecting fossil fuel and nuclear options. 
With an aggressive program, direct delivery (by cable) of electric- 
ity to US Gulf Coast sites could be competitive after 1990. By the 
early 1990's, use of OTEC ammonia as the source of hydrogen for 
dispersed production of electricity via fuel cells is forecast to be 
cost-competitive with electricity from large coal and nuclear power 
plants. A potential contribution of OTEC to the US energy supply 
by the turn of the century is projected to be approximately 2.5 
quads, equal to 1.2 million bbl/day of oil. 


3777 (CONF-800633—(Vol.2), pp 14.1.1-14.1.9) Mini- 
OTEC operational results. Owens, W.L.; Trimble, L.C. 
(Lockheed Missiles & Space Co., Inc., Sunnyvale, CA). Jun 
1980. NTIS, PC Al4/MF A0Ol. Order Number 
DE8 1023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 
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Some of the results from the first at-sea Ocean Thermal 
Energy Conversion (OTEC) powerplant are described. The power- 
plant was mounted on a barge located approximately 1.5 miles off 
Keahole Point on the Kona Coast of Hawaii. Ammonia was em- 
ployed as the working fluid in a closed-cycle (Rankine) powerplant 
which produced approximately 50 kW of gross electrical power for 
an average seawater temperature difference of 38°F. Parasitic 
pumping power requirements for seawater and ammonia resulted in 
a net electrical power of approximately 15 kW. Cold seawater was 
drawn from a depth of approximately 2,200 ft through a 2-ft-diame- 
ter polyethylene pipe which formed a part of the single-point ten- 
sion leg mooring system. The first net, closed-cycle, at-sea OTEC 
power was produced on 2 August 1979; plant operation concluded 
on 18 November 1979. 


= (CONF-800633—(Vol. a), pp 14.2.1-14.2.5) OTEC- 
1 test operations and information Poucher, F.; 

Klein, A.; Polino, D.; Hoshide, R. (Rockwell International, 
Canoga Park, CA). Jun 1980. NTIS, PC Al14/MF AO1. 
Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The OTEC-1 Test Platform which is the converted US 
Navy T-2 tanker Ch will be moored about 18 miles off the 
west coast of the island of Hawaii. Following acceptance by the 
DOE, the test program for the first deployment will be initiated. 
For this operation, a mixed crew of government and contractor 
personnel will be utilized. Data obtained will be transmitted to var- 
ious DOE agencies, laboratories and contractors for evaluation and 
reporting. Descriptions are given of: (1) the working relationship 
between the Test Director Contractor (ETEC), and the Joint Test 
Group (ANL, LBL, NOAA, etc.), (2) the plan for conducting the 
test program, and (3) the method by which data obtained are dis- 
seminated to the using agencies. The test program will not only in- 
vestigate the thermal-hydraulic performance of the 1 MWe heat ex- 
changers and OTEC plant components, but will obtain site environ- 
mental data, as well as data on the effectiveness of biofouling coun- 
termeasures. 


3779 ce pps amen 2), pp 14.3.1-14.3.6) OTEC 
program. McG 


platform and cold water pipe test uinness, T. 
(National Oceanic and Atmospheric Administration, Rock- 
ville, MD). Jun 1980. NTIS, PC Al4/MF AOl. Order 
Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The OTEC platform and cold water pipe (CWP) program 
consists of both analytical and test efforts. The tests include both 
laboratory and at-sea exercises. The existing test program is pre- 
sented. There are six projects to be discussed: the 1/20th scale labo- 
ratory test of the steel CWP that simulated the APL/DOT X-1, 5 
foot diameter, 500 foot long CWP at-sea test; the 1/3rd scale (10 
foot diameter) lightweight concrete test of a joint of the APL 30 
foot diameter concrete 10/40 MWe plant CWP design; the 1/30th 
scale model basin test of the APL platform's survivability and sea- 
keeping performance; the 1/30th scale (one foot diameter, 70 foot 
long) at-sea test of a PVC CWP model; the NOAA CWP labora- 
tory test procurement consisting of fiberglass material tests, 1/50th 
scale tow tests, 1/100th scale deployment tests, and 1/100th scale 
platform/CWP system tests; and finally, the 1/3rd scale (10 foot di- 
ameter, 1000 foot long fiberglass CWP) model of the 30 foot diame- 
ter, 3000 foot long OTEC CWP. 


3780 (CONF-800633—(Vol.2), pS 14.4.1-14.4.7) De- 
ployment of cold water pipe in the Sea. Uehara, H. 
(Saga Univ., Japan); Nakaoka, T.; heed S.; Yokoyama, 
H.; Kagawa, M.; Tomine, K. Jun 1980. NTIS, PC Al4/MF 
AO1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Work carried out off the coast of Shimane Prefecture in the 
Japan Sea, using a Japan Mine OTEC plant is discussed. The test 
site temperature profile is given, and the power plant and cold 
water pipe are described. Procedures are given for deploying the 
cold water pipe. (LEW) 
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3781 (CONF-800633—(Vol.2), pp 14.5.1-14.5. mn} a 
of the ad hoc OTEC CWP committee: an assessment of 
ing analytical tools for CWP stresses. ge R. 
ydronautics, Inc., Laurel, MD); Deuchler, W.; Giannotti, 
. Scotti, R.; Stadter, J.; Walsh, J.P.; Weiss, R. Jun 1980. 
NTIS, PC Al4/MF AOl1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

One of the most important technical risk items in the devel- 
opment of the OTEC concept is the cold water pipe. In the case of 
a cold water pipe attached to a floating OTEC platform it is abso- 
lutely essential to have the ability to predict the CWP motions and 
stresses induced by the combined action of waves and currents. At 
the present time there exist several analytical tools for predicting 
the magnitude of the CWP motions and stresses for use in structur- 
al design against extreme and cyclic loading. A number of small 
scale laboratory tests and large scale at-sea tests have been carried 
out and are planned for the purpose of establishing levels of confi- 
dence in the analytical predictions. The results are presented of as- 
sessment of our present ability to predict the CWP stresses. Such 
assessment has been carried out by an ad hoc committee made up 
of representatives of various organizations which have had active 
involvement in finding solutions to the OTEC CWP structural in- 


tegrity problem. 


3782 (CONF-800633—(Vol.2), pp 15.1.1-15.1.4) Pro- 
~~ Ocean Thermal Energy Conversion Act of 1980: analy- 

sis and prospects for enactment. Norling, R.D. (House of 
Representatives, W m, DC). Jun 1980. NTIS, PC 
Al14/MF AOl1. Order eaber DE8 1023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The background and provisions of the Ocean Thermal 
Energy Conversion Act of 1980 are described, and the need for the 
act is discussed. The bill establishes a licensing system for commer- 
cial OTEC facilities and plantships, specifies applicable federal and 
state laws, provides that OTEC facilities be treated legally as ves- 
sels, and makes OTEC vessels eligible for Capital Construction 
Fund tax treatment and for federal vessel mortgage obligation guar- 
antees. (LEW) 


3783 (CONF-800633—(Vol.2), , 15.3.1-15.3.5) OTEC 
futures Roney, J.R. Jun 1980. NTIS, PC A14/ 
MF AOl1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A set of forecasts of the future course of commercial devel- 
opment of OTEC have been prepared. These have ranged from de- 
tailed system planning network analysis of the steps required to 
achieve commercialization of OTEC, to the overall economic con- 
sequences of pending congressional legislation concerning OTEC. 
The forecasts were based on an aggregation of the detailed steps 
required to accomplish major progress steps in development from 
current technology through pilot plants, demonstration plants, pre- 
commercial prototypes and finally fully commercial plants. Eco- 
nomic forecasts extended the time sequence of constructing com- 
mercial-scale plants, to the delivered energy and corresponding dis- 
placement of equivalent amounts of petroleum. The economic im- 
pacts of this displacement were calculated and presented. The 
energy and economic impact of full scale commercialization of 
OTEC is shown to be considerable. 


3784 ¥ 800633—(Vol.2), pp 16.1.1-16.1.17) Ad- 
vanced R & D program for alternate ocean thermal energy 
conversion cycles. Shelpuk, B.; a T.R. (Solar Energy 
Research Inst., Golden, CO). Jun 1 80. NTIS, PC Al4/MF 
AOl. Order Number DE8 1023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The research program in open-cycle OTEC, mist lift and 
foam lift OTEC, and thermoelectric OTEC is described. SERI’s 
breakdown of concepts in terms of technical maturity is defined, 
and the alternate technologies are classified. The discussion of the 
open-cycle OTEC concept is broadest, covering existing designs, 
low pressure turbine development, evaporator and condenser R & 
D, deaeration, conceptual design and testing. (LEW) 
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pape ga A 2), mig toe 16. 2.1- 16.2. Le oe 
opment of OTEC lift cycles. Ch W. (Oak 
Ridge National Lab., TN). Jun I 1980. NTIS, PC. ‘A14/MF 
AO01. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

An OTEC lift cycle system may be considered an open 
cycle that uses a hydraulic turbine for power generation instead of 
the very low pressure steam turbine used in the Claude open cycle. 
It offers an alternate approach to the utilization of ocean thermal 
energy. The lift cycle power plant can have many different system 
options depending on the lift process employed. Foam and mist lift 
processes are presently under development sponsored by the US 
Department of Energy and are currently in the technical feasibility 
development stage. The concept of lift cycles, recent developments, 
preliminary cost estimates, and possible further activities are pre- 
sented. 


3786 (CONF-800633—(Vol.2), p .3.1-16.3. ay — 
lation of commercial size open cycle cle OTEC turbines. tliff, 
P.R. (Westinghouse Electric Corp., sige PAC Cole- 
man, W.H.; Thompson, D.F.; Young, a 1980. NTIS, 
PC A14/MF AOl. Order Number D 

From 7. ocean energy conference; ca, DC, USA (2 
Jun 1980). 

The design of a cost effective 100 MWe (net) OTEC Com- 
mercial Application power system requires the design/development 
of a large, low speed steam turbine with composite rotor blades. 
The cost optimized turbine has 40 foot long rotor blades on a 65 
foot diameter fabricated disc rotating at 200 RPM. To prove the 
design parameters of such a turbine requires a scale model test. It is 
claimed that a scale factor of 10 is the smallest scale capable of sub- 
stantiating both mechanical and thermodynamic design parameters 
without considerable blade fabrication problems. Also, it is shown 
that if the test site is not a dedicated site capable of supplying es- 
sentially prototype steam conditions, the scale factor required to 
verify design parameters to a given confidence level increases to 
the point where such a test may become prohibitively expensive. 


3787 (CONF-800633—(Vol.2), pp 16.5.1-16.5.2) Open 
studies. 


cycle seawater evaporation and gas venting Rey, M.; 
Lecoffre, Y.; Poux, J. (Alsthom-Atlantique, Grenoble, 
France). Jun 1980. NTIS, PC Al4/MF A0O1. Order Number 
DE8 1023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Theoretical and experimental studies of established evapora- 
tor techniques have led to the selection of the slit-nozzle evaporator 
in which hot seawater evaporates as it sprays vertically upwards 
through slits and then falls onto evaporator plates. Slit-nozzle evap- 
orators appear to represent the best compromise between perform- 
ance, construction and operating costs, and headloss in the steam 
and water lines. Analysis of theoretical and experimental heat and 
mass transfer rates shows that only 3% of the gas dissolved in the 
water will be effectively released during evaporation and that a 
deaerator ahead of the evaporator is unnecessary. Compared with 
the schemes of Claude and his successors, an open cycle design 
without a deaerator represents a considerable saving in initial capi- 
tal outlay and a 6% increase in net power output. 


3788 (CONF-800633—(Vol.2), pp 16.6.1-16.6.14) Appli- 
cation of a jet condenser power cycle to . Richter, H.J. 
(Dartmouth Coll., Hanover, NH). Jun 1980. NTIS, PC 
A14/MF AO1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

The concept of a jet condenser is applied to an OTEC 
system. Warm water is expanded in a converging-diverging nozzle 
and is partially flashed into steam. The steam-water mixture is then 
mixed with a co-current cold water stream pumped from the deep 
sea into the jet condenser system. The stream condenses on the 
cold water and forms a liquid jet which can do mechanical work. 
The thermodynamic limits of the system are analyzed. (LEW) 
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3789 (DOE/ET/20416—TS5) Phase 1: conceptual design. 
Ocean thermal energy conversion power system 
Volume 2 of 3. Technical details. Final report. (Westinghouse 
Electric Corp., Lester, PA (USA). Power Generation 
Divs.). 30 Jan 1978. Contract AC03-77ET20416. 373p. 
NTIS, PC A16/MF A01. Order Number DE81029474. 
Westinghouse has completed the conceptual design of the 
Power System for the Ocean Thermal Energy Conversion (OTEC) 
Demonstration Plant project. This study included the development 
of a conceptual design for the following three items: first, a full-size 
power system module for the 100 MWe Demonstration Plant; 
second, a scaled proof of concept power system; and third, a heat 
exchanger test article. The study was limited to a closed cycle am- 
monia power system module, using a water temperature difference 
of 40°F., and a surface platform/ship reference hull. Two power 
module of 50 MWe each are recommended for the demonstration 
plant. The 50 MWe module was selected since it has the lowest 
cost, and since it is of a size which convincingly demonstrates that 
future economically viable commercial plants, having reliable oper- 
ation with credible anticipated costs, are possible. A modular, tube 
bundle approach to heat exchanger design makes large heat ex- 
changers practical and economical. Other power module elements 
are considered to be within state-of-practice. Technological assess- 
ments of all subsystems indicate requirements for verification only, 
rather than continued research. A complete test program, which 
will verify the mechanical reliability as well as thermal perform- 
ance, is recommended. 


3790 (DOE/ET/20444—T1) 1-MWE heat exchangers 
for OTEC: installation requirements for equipment furnished 
by the test article contractor (TAC). Boockfor, D. (TRW 
Energy Systems Group, Redondo Beach, CA (USA)). 26 
Oct 1979. Contract AC03-77ET20444. 18p. NTIS, PC A02/ 
MF AOl1. Order Number DE81025941. 

Applicable codes and installation requirements are listed for 
the different parts of 1 MWe OTEC heat exchangers, including 
pipes, vessels, phase separator, filters, valves, and pumps. (LEW) 


(DOE/ET/20444—T4) 1-MWE heat exchangers 
for OTEC. Final field Snyder, J.E. 


report. (TRW W Energy 
Systems Group, Redondo Beach, CA (USA) 15 19 Jun 19 
Contract AC03-77ET20444. 65p. NTIS, PC A04/MF AO1. 
Order Number DE81026852. 

Inspection of a 1 MWe OTEC heat exchanger and of neo- 
prene waterbox coating are reported. Photographs of the equipment 
are included. Shroud fram repairs are reported. (LEW) 


(DOE/ET/20444—T5) 1-MWe heat exchangers 
rey OTEC, Final acceptance document. Snyder, J.E. 
Energy Systems Group, Redondo Beach, CA (USA)). 19 
Jun 1980. Contract AC03-77ET20444. 129p. NTIS, PC 
A07/MF A0O1. Order Number DE81026082. 

Acceptance documents for major units of 1 MWe OTEC 
heat exchangers, including condensers and evaporators, are pro- 
vided. Included are a transportation plan for the heat exchangers 
and design specifications for the phase separator. (LEW) 


3793 (DOE/ET/20444—T6) 1-MWE heat exchangers 
for OTEC. Final design report. Sprouse, A.M. (TRW 
Energy Systems Group, Redondo Beach, CA (USA)). 19 
Jun 1980. Contract AC03-77ET20444. 274p. NTIS, PC 
A12/MF AO1. Order Number DE81029388. 

The design of a 1 MWe OTEC heat exchanger is document- 
ed, including the designs of the evaporator and associated systems, 
condenser, instrumentation, and materials for corrosion/erosion 
control and fabrication processes. (LEW) 


3794 Materials and manufacturing processes for the otec 
1 mwe heat ex Calif) "p LA. Jorgenson, S.J. 
(TRW, Redondo Beach, Calif). p 340-349 of National 
SAMPE symposium and exhibition Osth: the 1980’s--payoff 
decade for advanced materials, 1980. Azusa, CA; SAMPE 
Sci of Adv Mater and Process Eng Ser (1980). 

From 25. national SAMPE symposium; San Diego, CA, 
USA (6 May 1980). 
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The 1 MWe OTEC Heat Exchangers, have been fabricated 
and installed on the OTEC-1 Test Platform. The material and proc- 
ess selections were based on high reliability low maintenance oper- 
ation since the prime objective of the program is to gather oper- 
ational data on shell-and-tube heat exchangers in the OTEC envi- 
ronment. A description of the 1 MWe system, the various materials 
used in its construction, and the fabrication methods is given. The 
critical tasks included the selection of titanium as the tubing materi- 
al and the development of a tube-to-tubesheet welding method to 
accomplish the 23,660 joints required. A relatively straightforward 
welding technique utilizing semiautomatic equipment was used and 
the results were highly successful. 
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REFER ALSO TO CITATION(S) 3163, 3625, 3837, 3848, 3849, 3853, 3857, 
3859, 4444, 4491, 4538 


3795 (DOE/CS/30174—T2Vol.2, pp 8.1-8.7) Solar 
ponds as industrial heat sources. Ochs, T. (Desert 
Research Inst., Boulder City, NV). 1980. NTIS, PC Al4/ 
MF AO1. Order Number DE81030821. 

In Non-convecting solar workshop. 

It is found that use of solar ponds for supplying process heat 
at temperatures below 100°C could potentially displace up to 3% 
of the nation’s energy needs. Limitations to solar pond use in rela- 
tion to land, water, and salt availability are discussed. Solar ponds 
are shown to compare favorably with other solar collectors. It is 
found that solar pond heat is better suited for low temperature 
process heat than for electricity generation. (LEW) 


3796 (DOE/CS/30174—T2Vol.2, dg 1-13. ae Mia- 
misburg salt-gradient solar pond. Witten 
M.J. (Mound Facility, Miamisburg, OH). 1 bo. Nris PC PC 
A14/MF A01. Order Number DE81030821. 

In Non-convecting solar pond =e 

The largest salt-gradient — pond in the US was construct- 
ed by the City of Miamisburg, Ohio, to provide heat for an outdoor 
swimming pool in the summer and an adjacent recreational building 
from October to December. The pond which occupies an area of 
2020 m? was installed for $35/m? and is conservatively estimated to 
provide 1012 GJ/year (960 million Btu) at a cost of $6.80/GJ 
($7.20/MBtu). During July to September 1979, 143.5 GJ (136 mil- 
lion Btu) of heat was utilized. Several unpredicted operational con- 
cerns have been noted related to corrosion of the metallic heat ex- 
changer and the failure of selected seams in the plastic liner. Based 
upon two years of experience, suggestions are made to prevent or 
minimize these difficulties. 


oe die der Sean cea, titoan an Hoes 

ite system. ystem 
Service Corp., Columbus, OH (USA)). 16 May 1980. Con- 
tract FG03-79CS30310. 13p. NTIS, PC A02/MF AOI. 
Order Number DE81026114. 

The diagrams and specifications are presented for the instru- 
mentation for the solar industrial process heat system to provide 
150 psi steam for polystyrene production. The data acquisition 
system and specific system sensors are included. (MHR) 


3798 (DOE/CS/31496—T1) Solar-assisted environmen- 
tal control system for the Cerritos City Hall. Final technical 
report. Gilbert, K.C. (Cerritos, City of, CA (USA)). Oct 
1980. Contract FC03-77CS31496. 608p. NTIS, PC A99/MF 
A01. Order Number DE82002664. 

The Cerritos City Hall in Cerritos, California is a 55,000 
square foot, three-story structure of reinforced concrete on a foun- 
dation of driven piles. Space heating is provided by five heat 
pumps which draw heat energy from a solar heated water loop. Air 
conditioning is provided by the heat pumps working with three air 
conditioners. Domestic water is heated through a combination of 
solar and conventional water heating. The solar energy collection 
loop consists of 32 collector panels having a combined area of 1318 
sq ft, two 1500 gallon insulated storage tanks, pumps and electronic 
control systems. The solar loop is interfaced with a condenser loop. 
A spray pond loop is also included to assist the condenser loop in 
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rejectine excess heat from the air conditioning system. A test plan 
for the .ystem is described, and test results, evaluation, and follow- 
up tests are given. A set of as-built drawings is provided. A se- 
quence of operations is included, and maintenance procedures are 
provided for the collector panels, pumps, electronic controls, 
valves and miscellaneous hardware, boiler, heat pump, hot water 
heater, and air conditioners. (LEW) 


3799 (DOE/CS/31595—T1) Management of electric 
back-up demand for solar heating and 

Final report. Debs, A.S. (Georgia Inst. of Tech., Atlanta 
(USA). School of Electrical Engineering). 1978. Contract 
ACO03-77CS31595. 136p. NTIS, A07/MF AOl. Order 
Number DE81030515. 

The need and effectiveness of load management techniques 
to improve the economics of electrical utilization of solar buildings 
is studied. The study looks into this problem as it relates to North- 
ern and Southern utility areas. The study consists of developing 
computer simulation models of eight different solar systems 
equipped with load management control devices. Each load man- 
agement system is optimized to reduce the cost of electricity to the 
consumer assuming a time-of-day rate structure. The impact on util- 
ity economics is then studied. The scope of the study is limited to 
residential single-family dwellings of new construction with up-to- 
date conservation measures, solar direct heating with resistive and 
heat-pump backup, solar rankine cooling with electric backup 
drives, and two utility systems exhibiting different climatic/system 
load patterns. 


3800 pe nag hg: <A Life of Montana Insurance 
Company solar system. Final report. (Drapes Engineering 
Firm, Great Falls, MT (USA)). May 1980. Contract FC03- 
78CS32147. 93p. NTIS, PC ‘A05/MF A0Ol. Order Number 
DE81029535. 

A solar heating system for a 3-story office building in Mon- 
tana is described. The system consists of a total area of 4410 square 
feet of hydronic flat-plate collectors employing a 50% solution of 
ethylene glycol and water, two 3000 gallon pressure storage tanks, 
an intermediate heat exchanger, and a differential controller with 
one sensor in the collector discharge manifold and one in the stor- 
age system. An acceptance test is described which consisted of 
monitoring collector, heat exchanger and storage temperatures 
under varying collector loop and storage loop flow conditions to 
determine the effect of these parameters on the system perform- 
ance. The performance of the system was estimated on the basis of 
an f-chart analysis. Installation photographs and as-built drawings 
are included. (LEW) 


3801 (DOE/CS/52702—T1) Solar powered desiccant air 
conditioning system. Final report. (Center for the Environ- 
ment and Man, Inc., Hartford, CT (USA)). 24 Jul 1981. 
Contract AC02- 16CS52702; AC02-77CS34286. 27p. (DOE/ 
CS—34286). NTIS, PC ‘A03/MF AOl. Order Number 
DE82002656. 

A solar-powered desiccant air conditioning system using 
silica gel has been developed, and modifications to the existing unit 
and additional testing are proposed to demonstrate the feasibility of 
the unit. Conversion from a rotating bed to a fixed bed of silica gel 
is proposed. Some general plans for commercialization are briefly 
discussed. (LEW) 


3802 (DOE/ET/20085—T1) Novel control strategies for 
solar-assisted systems. Annual progress Lorsch, H.G. 
(Franklin Research Center, Philadelphia, PA (USA)). Oct 
1978. Contract AC03-77ET20085. 83p. NTIS, PC A05/MF 
A01. Order Number DE81027380. 

Twelve space heating systems were evaluated comprising 
both conventional and off-peak systems. The conventional systems 
are resistance heating, air to air heat pump, and conventional solar 
heating with electric resistance backup. Different storage systems 
and control strategies were added to those systems, and the effect 
of these novel systems on utility peak load and total energy con- 
sumption was evaluated. Annual performance results for a solar 
cooling system are being compared with those for a conventional 
air conditioner. The remaining tasks consist of determining both 
utility and consumer capital and operating costs for all systems, and 
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obtaining utility data from utilities other than the Philadelphia Elec- 
tric Company. 


3803 (DOE/NASA/TM—82442) lar-cooling-system 
ore nanan, teed teat tend Oh aes On ee 
Islands. Final report. Harber, H. (National Aeronautics and 
S Administration, Huntsville, AL (USA). George C. 


it Center). 25 1981. Contract AI01- 
76CS31024. 25p. S, PC A02 A0l. Order Number 
DE82002085 


The Solar Cooling System installed in the Frenchman's Reef 
Resort Hotel Test Site, St. Thomas, US Virgin Islands, used 956 
Sunmaster Corporation evacuated glass tube collector modules 
which provide an effective solar collector aperture of 13,384 square 
feet. The system consists of the collectors, two 2500 gallon tanks, 
pumps, an Andover Controls Corporation computerized controller, 
a large solar optimized Carrier Corporation industrial sized lithium 
bromide absorption chiller, and associated plumbing. Solar heated 
water is pumped through the system to the designed public areas 
such as lobby, lounges, restaurant and hallways. Auxiliary heat is 
provided by steam and a heat exchanger to supplement the solar 
heat. The system, its operation sequence, and performance are de- 
scribed. 


3804 (DOE/RS5/10250—T1) Community solar demon- 
stration/dissemination center. Final report. (Seymour Com- 
munity Schools, WI (USA)). 8 Jul 1981. Contract FG02- 
80R510250. 14p. NTIS, PC A02/MF AOl1. Order Number 
DE82000994. 


The Seymour Community School District has added a pas- 
sive/active solar heating demonstration component to an orienta- 
tion building at the Fallen Timbers Environmental Center. The fa- 
cility consists of a direct gain 8 x 20 double glazed greenhouse with 
a Trombe wall as a backdrop. A fireplace furnace provides auxil- 
iary heating. (MHR) 


3805 (DOE/SF/10548—T1) Component- and systems- 
evaluation study of solar desiccant cooling. SerUSA) 


ress report. (Wisconsin Univ., 
Energy Lab.). 18 Jul 1980. Contract ACO03- WSFIOS48, bp 
NTIS, PC A02/MF AO1. Order Number DE81026718. 

Simulation studies of three system configurations in four dif- 
ferent climates have been conducted. These studies have deter- 
mined some necessary limits for various system parameters. The po- 
tential of these systems for providing air conditioning using solar 
energy only has been examined. The simulation studies are proceed- 
ing on schedule. The test facility for experimentally evaluating 
rotary dehumidifiers performance is under construction at CSIRO. 
A rotary wheel is being built for use in the tests. 


3806 (DOE/SF/10606—T5) Solar repowering/industrial 
retrofit system for the Provident Energy Company refinery. 
Topical report, September 28, 1979-July 15, 1980. Rushouen, 
R. (Foster Wheeler Development Corp., Livingston, NJ 
(USA)). Mar 1980. Contract AC03-79SF 10606. 148p. NTIS, 
PC A07/MF AO1. Order Number DE81026640. 

A tower-focus hybrid process steam plant is designed for ret- 
rofit in an Arizona refinery. A flat-panel receiver generates saturat- 
ed steam superheated to the desired temperature in a separate, 
fossil-fired superheater before admission to the main refinery steam 
headers. Buffer storage is required to protect the refinery from 
cloud-induced solar transients. Trade-off and optimization studies, 
are described upon which the design was selected. The system re- 
quirements specification is included. (LEW) 


3807 (DOE/SF/11511—T2) Thermally-induced ventila- 
tion in atria: an atrium classification scheme and promising 
test sites. Leung, S.K.; Kazama, D.B.; Pierson, R.E.; Trens- 
chel, D.A.; Young, M.F. (Eureka Labs., Inc., Sacramento, 
CA (USA)). 15 Oct 1981. Contract AC03-80SF11511. 43p. 
NTIS, PC A03/MF AO1. Order Number DE82001103. 

This report is an element of an overall investigation into 
thermally-induced ventilation in atria. The principal area of interest 
is thermally-induced cooling in commercial use buildings. However, 
heating and heat transfer plus non-commercial applications will be 
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considered as well. The specific topics of this report are: (1) the de- 
velopment and presentation of an atrium classification scheme; and 
(2) the identification of promising test sites. In establishing the 
atrium classification scheme, specific attention was given to: climate 
- hot-arid, warm-humid, and temperate; atrium configuration - 
open, closed, and adjustable tops; and thermal mechanism - natural 
convection, radiative cooling, shading, and others. Application of 
the resulting three-dimensional (three-coordinate) matrix was con- 
sidered and tested. Although the testing was for purposes of check- 
ing scheme application, the procedure indicated that most of the 
atria examined were of the adjustable-top configuration with dayni- 
cal considerations: cooling design concepts, thermal alternatives are 
assessed. 


3808 (DOE/SF/11511—T3) Thermally-induced ventila- 
tion applications in atria: a state-of-the-art report. Leung, 
S.K.; Kazama, D.B.; Pierson, R.E.; Sobin, H.; Tam, T. 
Trenschel, D.; Young, M.F. (Eureka Labs., Inc., Sacramen- 
to, CA (USA)). 15 Oct 1981. Contract AC03-80SF11511. 
20S5p. NTIS, PC A1l0/MF AO0Ol. Order Number 
DE82001086. 

This state-of-the-art report of an overall passive cooling pro- 
ject consists of selecting atrium sites for investigating thermally-in- 
duced heat transfer and ventilative cooling and collecting experi- 
mental data from which to develop design guidelines and to estab- 
lish heat transfer and ventilation algorithms. The principal area of 
interest is for passive cooling of commercial buildings but passive 
cooling of residential structures is also considered. Passive heating 
functions are also addressed. The information is organized into five 
parts: (1) the review of historical and world-wide atria; (2) techni- 
cal considerations of atria; (3) presentation of existing heat transfer 
and ventilation algorithms and computer programs for analyzing 
the energy functions of an atrium; (4) identification of existing atria 
in the US; and (5) bibliographical abstracts on information pertinent 
to atria. 


3809 (EGG-CS—5504) Boise Cascade - INEL solar 
home data report, July 1, 1980-March 31, 1981. Liebelt, 
K.H.; Novick, A.H.; Mills, J.I. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jul 1981. Contract AC07-76ID01570. 
107p. NTIS, A06/MF AOl. Order Number 
DE82003778. 

The operating data on the Boise Cascade-INEL solar homes 
located in Boise and Idaho Falls, Idaho, are summarized for the 
period from July 1, 1980 through March 31, 1981. All three major 
system functions are discussed: space heating, domestic hot water 
heating, and space cooling. In addition, the updated data acquisition 
system, which allows for simultaneous acquisition and analysis of 
data, and also the new data reduction and analysis capabilities are 
discussed. The general performance of the houses during the re- 
porting period is summarized, but it is beyond the scope of this 
report to present a detailed analysis of the data or to completely 
address existing data anomalies. 


3810 (EPRI-EM—1966) Off-peak power use in passive 
solar homes: performance, monitoring, and analysis of period- 
ic heating and cooling in high-mass homes. Peck, J.F.; 
Thompson, T.L.; Kessler, H.J. (Arizona Univ., Tucson 
(USA). Environmental Research Lab.). Aug 1981. 42p. 
NTIS, PC A03/MF A0O1. Order Number DE82900874. 

The thermal performance of two passive solar homes and an 
identical standard home used as a control are described. The peak 
hour electrical demand rates of these homes are compared and off- 
peak refrigeration of homes with large quantities of thermal mass is 
discussed. A computer model which is being developed to assess 
the potential of off-peak refrigeration is also described. 


3811 (LBL—13052) Overview of systems analysis, 
market assessment, and controls work. Warren, M.L. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1981. Contract W- 
7405-ENG-48. 15p. (CONF-810912—14). NTIS, PC A02/ 
MF AO1. Order Number DE82001015. 

From Annual DOE active solar heating and cooling 
contractor's review meeting; Washin; , DC, USA (Sep 1981). 

Progress is reported on the following: heat pump analysis, 
absorption and Rankine cooling analysis, and desiccant cooling 
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analysis. National energy savings, meeting cost and performance 
goals, recent simulation analysis, and controls research are dis- 
cussed. (MHR) 


3812 eS ae Final report on the Class C 
American 


passive performance eval program. (Mid- 
Solar Energy —— Minneapols MN (USA)). 
1981. Contract AC02-79CS30150. oo NTIS, 
PC A02/MF A0O1. Order Number ‘DEs20004 

The primary purpose of the Class C at oe evaluations 
is to provide detailed information on qualities of passive solar fea- 
tures which make them attractive to buyers. The following are dis- 
cussed: design of an audit form; design of regionally specific audit 
addenda; determination of site selection criteria; identification of 
sites; selection, training, and management of auditors; and packag- 
ing of materials of subcontractors for evaluation. Results and find- 
ings are presented as follows: demographic profile; passive solar 
home profile; cost, financing, and payback considerations; expecta- 
tions, realizations, and satisfaction; and decision-making. (MHR) 


3813 (MASEC-R—81-057) Regional needs om 
technical information. (Mid-American Solar Energy Com 

plex, Minneapolis, MN (USA)). Jul 1981. Contract AC02- 
#9830150. 1 (A—104-4). NTIS, PC A02/MF AOl. 
Order Number 982001772. 

The objective of the project is an evaluation of regional 
needs for technical information regarding solar systems and compo- 
nents. The information requested from the MASEC Information 
Center can be separated into design, performance, and economic 
categories. The types of questions most frequently asked in each of 
these categories are listed. Comments by MASEC on the draft of 
the National Solar Data Network (NSDN) program are presented 
in the appendix. (MCW) 


3814 (MASEC-R—81-081) Case studies of retrofit appli- 
cations of solar energy in the MASEC 


region. 
can Solar Energy ag Minneapolis, MN SA)). 


1981. Contract AC02-79CS30150. 1lp. (A—101-6). NTIS, 
PC A02/MF AO1. Order Number DE82001712. 

Six case studies are presented of residential solar retrofits. 
Each case study includes a photograph illustrating the type of ret- 
rofit, system description, siting orientation, system cost, energy sav- 
ings, operational problems, and the homeowner's assessment of 
system performance and satisfaction. The retrofits presented cover 
a wide geographic area, and include active solar domestic hot 
water, greenhouses, and passive solar direct gain. (LEW) 


(MASEC-SCR—81-085) Code workbook for active 
and passive solar design: single-family residential construc- 

(Mid-American Solar Energy Complex, iuneenale, 

MN (USA); Winter (Steven) Associates, Inc., New 3 
(USA)). oJ 1981. Contract AC02- 79CS30150. 109p. (A— 
102-5). IS, PC A06/MF AOl. Order lumber 
DE82000637. 

Descriptions are given of the important codes and standards 
enforced or referenced in the MASEC region. The analyses includ- 
ed are of the basic codes written by major code agencies and those 
Federal agency guidelines which have a significant impact on build- 
ing activity in the MASEC region. State and local codes and code 
agencies are identified. (LEW) 


3816 (NBSIR—81-2357) Residential solar data center: 
data dictionary/directory. Christopher, P.M. (National 
Bureau of Standards, Washington, (USA). Center for 
Building Technology). Aug 1981. 99p. NTIS. Order 
Number DE82900380. 

The Residential Solar Data Center project staff in the Center 
for Building Technology, National Bureau of Standards, maintains 
a computerized data base containing non-instrumented residential 
data from the DOE/HUD Solar Heating and Cooling Demonstra- 
tion Program. This document provides a dictionary of data ele- 
ments collected as part of the Residential Solar Program and a di- 
rectory of the specific files which contain the data elements. This 
data dictionary/directory was produced by a computer program 
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written in ASCII COBOL. The automated procedure is briefly de- 
scribed in an appendix. 


(NUREG/CP—0015) Proceedings of the U.S. Nu- 
Commission review ad- 


Oak Ridge National Laboratory on July 29-31, 1980. Confer- 

ence proceedings. Hon, A.L.; Basdekas, D.; Hsu, Y.Y.; 
Kondie, N.; Van Houten, R. (Nuclear Regulatory Commis- 
sion, W: m, DC (USA). Div. of Reactor Safety Re- 
search). Dec 1980. 778p. NTIS, PC A99/MF AO1. 

The report compiles the technical presentations during the 
Advanced Instrumentation Research for the Reactor Safety Review 
Group Meeting held in July 1980. The three-day meeting covered 
the Power Plant Instrumentation, Two-Phase Flow Instrumenta- 
tion, Fuel Behavior Research Instrumentation and Advanced Reac- 
tor Instrumentation research programs sponsored by the U.S. Nu- 
clear Regulatory Commission, Division of Reactor Safety Re- 
search. In addition, two invited papers from the nuclear industry 
were also presented. The conference is held each year to review 
the up-to-date instrumentation research results by the contractors. 
It also provides the opportunity for the researchers and experts to 
exchange experience on advanced instrumentation development. 
The report serves as a vehicle to disseminate the state-of-the-art in- 
formation to the research community and the nuclear industry. 


(NUREG/CP—0016) Proceedings of the U.S. Nu- 

Commission meeting on reactor vessel liquid 

level measurement held at Gaithersburg, Maryland on Octo- 

ber 30, 1980. Kondic, N.N. (Nuclear Regulatory Commis- 

sion, Washington, DC (USA). Div. of Reactor Safety Re- 
search). Jan 1981. 175p. NTIS, PC A08/MF AO1. 

The Three Mile Island accident focused attention on the im- 
portance of monitoring liquid inventory within the reactor vessel of 
nuclear power plants. Subsequently, the NRC issued a requirement 
that all commercial plants be equipped with some means of measur- 
ing this parameter by January 1982. By NRC invitation, representa- 
tives of national laboratories, universities and industry met to dis- 
cuss various techniques of liquid level and liquid inventory mea- 
surement which might be amenable to the operating conditions of 
PWR plants. The proceedings of this meeting, contained in this 
report, represent a state-of-the-art review of this subject. This 
review now serves as a framework for detailed feasibility studies 
and proof tests of techniques for measuring reactor vessel liquid in- 
ventory. 


3819 (ORNL—5740, PP 143-160) Solar and Special 
Studies Section. Chester, C._V. Nov 1981. NTIS, PC Al11/ 
MF AOl1. Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 

Research in passive solar heating and cooling and in innova- 
tive structures, participation in a photovoltaic cell testing project 
and technical monitoring of PV demonstration projects, technical 
monitoring of US Department of Agriculture research on on-farm 
applications of solar process heat, and a small exploratory develop- 
ment of a Freon-charged solar still are described. Some special 
studies are also described, including emergency technology and 
Federal Emergency Management Agency projects, both of which 
are concerned with planning for radiological emergencies from ac- 
cidents and from nuclear war. A brief discussion of the dissemina- 
tion and utilization of research results is included. (LEW) 


3820 (ORNL/TM—7833) Materials testing for solar- 
thermal chemical process heat. Tiegs, T.N. (Oak Ridge Na- 
tional Lab., TN (USA). Oct 1981. Contract W-7405-ENG- 
26. 63p. NTIS, PC A04/MF AOl. Order Number 
DE82002003. 

Considerable interest has arisen recently in the production of 
hydrogen from water using solar thermal energy. The most ad- 
vanced chemical cycles being developed in the United States and 
abroad all have the decomposition of sulfuric acid at elevated tem- 
peratures as the final step in the cycle. Materials required in the 
production of hydrogen have been tested. The materials tested in- 
cluded a-SiC, siliconized SiC, MgO, ZrO.(Y20Os stabilized), 
ZrO.(MgO stabilized), and silicon aluminum oxynitride (or sialon). 
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Ring specimens of these materials were exposed for varying periods 
of time in a simulated H2,SO, decomposition environment at 1000 
and 1225°C. The specimens were examined visually, metallographi- 
cally, by x-ray diffraction, and with a scanning electron micro- 
scope. In addition, the specimens were tested for changes in their 
fracture stress and weight. The silicon carbide materials, both alpha 
and siliconized, were the best performers. The other materials 
tested showed V)-iron(II) oxides was 10 kcal/mol, and the amount 
of analytical solution. (MHR) 


3821 (PB—81-134751) oy and evaluation of se- 
lected innovations developed within the urban technology 
system: report III, technology replication packages. Final 
report. Mercer, J. (Battelle Southern tions, Atlanta, 
GA (USA)). Mar 1980. 84p. NTIS, PC A05/MF AO1. 

Three replication projects developed by the Urban Technol- 
ogy System (UTS) are reported: telephone cost control innovations 
for implementation; solar hot water heating; and project control 
systems. Overall objectives of these projects are the evaluation and 
replication of selected innovations in local government service de- 
livery and a determination of critical factors which enhance or 
impede the replication process. The telephone project involved re- 
viewing a jurisdiction's current or existing telephone system. This 
information was used to consider options and factors inherent in 
making major changes to that telephone system. The solar heating 
package is structured to provide guidelines for implementing solar 
hot water heating in public housing based on detailed technical in- 
formation obtained from experience in a four-unit building in St. 
Petersburg, Florida. The project control system replication package 
discusses schedules, reports, and monitoring systems involved in 
project control and suggested procedures for implementing a pro- 
ject control system. 


3822 (SERI/PR—252-1416) Preliminary study of the 
potential for performance improvements in solar desiccant 
Schlepp, D.R.; Barlow, R. (Solar Energy Research 
Inst., Golden, CO (USA)). Oct 1981. Contract AC02- 
77CH00178. llp. NTIS, PC A02/MF A0O1. Order Number 
DE82001544. 

The basic operation of the desiccant cooling system is re- 
viewed, and a preliminary evaluation of the potential for improving 
desiccant cooling system performance to COPs of 1.0 to 1.2 is per- 
formed. A second-law thermodynamic system analysis was carried 
out, demonstrating that present desiccant systems only achieve 10% 
to 15% of theoretical maximum performance and that a large po- 
tential for improvement exists. Computer simulations have been 
used to study the effects of improving desiccant properties and in- 
creasing the effectiveness of some components of the system. Re- 
sults have shown that modification of desiccant properties can only 
produce a limited (10%) increase in COP. Larger increases can be 
achieved by increasing the effectiveness of the sensible heat ex- 
changer. However, this study indicates that the key to obtaining 
higher COPs is in the design of the dehumidifier. One design that 
shows promise is the parallel passage dehumidifier. 


(SERI/TP—721-1327) Design and analysis tool 
validation. Judkoff, R. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1981. Contract ACO02-77CH00178. 
5p. (CONF-810832—7). NTIS, PC A02/MF AOl. Order 

umber DE82001543. 
From DOE passive and hybrid solar energy program update; 
wee DC, USA (9 Aug 1981). 

Energy Research Institute (SERI) is developing a 
procedure for 4 validation of Building Energy Analysis Simula- 
tion Codes (BEAS). These codes are being used increasingly in the 
building design process, both directly and as the basis for simplified 
design tools and guidelines. The importance of the validity of the 
BEAS in predicting building energy performance is obvious when 
one considers the money and energy that could be wasted by 
energy-inefficient designs. However, to date, little or no systematic 
effort has been made to ensure the validity of the various BEAS. 
The validation work at SERI consists of three distinct parts: Com- 
parative Study, Analytical Verification, and Empirical Validation. 
The procedures have been developed for the first two parts and 
have been implemented on a sampling of the major BEAS; results 
have shown major problems in one of the BEAS tested. Further- 
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more, when one building design was run using several of the 
BEAS, large differences were found in the predicted annual cool- 
ing and heating loads. The empirical validation procedure has been 
developed, and five two-zone test cells have been constructed for 
validation; a summer validation. run will take place as soon as the 
data acquisition system is completed. Additionally, a test validation 
exercise is now in progress using the low-cal house to fine-tune the 
empirical validation procedure and better define monitoring data 
requirements. 


3824 (SERI/TR—722-892) Convincing the home builder 
to build solar homes: evaluation of the passive solar workshop 
for builders, Klein, S. (Solar Energy Research Inst., Golden, 
CO (USA)). Sep 1981. Contract AC02-77CH00178. 97p. 
NTIS, PC A0S/MF A01. Order Number DE82001978. 

In 1979-80, a pilot series of workshops for home builders 
sponsored by the Solar Energy Research Institute, the Regional 
Solar Energy Centers, and local home builder organizations was of- 
fered throughout the United States. The primary objectives of the 
project were to educate the home builder in passive solar design 
techniques, to promote favorable attitudes toward solar concepts, 
and to encourage builders to use solar design in residential con- 
struction. Builders and designers were targeted because they are the 
decision makers in the progress of commercializing solar design in 
new construction. This report is designed for persons directly in- 
volved in developing training programs that promote the commer- 
cialization of solar design among builders and designers. The need 
is outlined for continued and expanded programs for builders to fa- 
cilitate usage of solar design in the residential sector, based on in- 
formation provided in nearly 1100 pre- and post-training forms re- 
turned. 


3825 (SERI/TR—09083-1) Evaluation of thermal-stor- 
age concepts for solar-cooling 4. Hughes, P.J.; 


; applicatic 
Morehouse, J.H.; Choi, M.K.; White, N.M.; Scholten, W.B. 


(Solar Energy Research Inst., Golden, CO (USA); Science 
Applications, Inc., McLean, VA (USA). Solar ge 
Div.). Oct 1981. Contract AC02-77CH00178. 85p. Ss, 
PC A05/MF A0O1. Order Number DE82004035. 

Various configuration concepts for utilizing thermal energy 
storage to improve the thermal and economic performance of solar 
cooling systems for buildings were analyzed. The storage concepts 
evaluated provide short-term thermal storage via the bulk contain- 
ment of water or salt hydrates. The evaluations were made for both 
residential-size cooling systems (3-ton) and small commercial-size 
cooling systems (25-ton). The residential analysis considers energy 
requirements for space heating, space cooling and water heating, 
while the commercial building analysis is based only on energy re- 
quirements for space cooling. The commercial building analysis 
considered a total of 10 different thermal storage/solar systems, 5 
each for absorption and Rankine chiller concepts. The residential 
analysis considered 4 thermal storage/solar systems, all utilizing an 
absorption chiller. All 14 systems were simulated in Miami, Phoe- 
nix, Forth Worth and Washington, D.C. The trade-offs considered 
include: cold-side versus hot-side storage, single vs multiple stage 
storage, and phase-change vs sensible heat storage. This report de- 
scribes the methodology, models and system configurations utilized, 
and presents thermal and economic results. 


3826 (SERI/TR—98189-1A) Controllers for solar do- 
mestic hot-water systems. (Solar Energy Research Inst., 
Golden, CO (USA); Solar Environmental Engineering Co., 
Inc., Fort Collins, CO (USA)). Oct 1981. Contract AC02- 
77CH00178. 79p. NTIS, PC AOS/MF A0O1. Order Number 
DE82003338. 

This document is intended as a resource for designers and in- 
stallers of solar domestic hot water systems. It provides key func- 
tional control strategy and equipment alternatives and equipment 
descriptions adequate for writing effective DHW controller specifi- 
cations. It also provides the installer with adequate technical back- 
ground to understand the functional aspects of the controller. In- 
cluded are specific instructions to install, check out, and trouble- 
shoot the controller installation. 
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3827 (SERI/TR—98288-2) Comparison of ground-cou- 
pled solar-heat-pump systems to conventional systems for 
residential and water 


i heating. Final report. 
Choi, M.K.; Morehouse, J.H.; Hughes, P.J. (Solar Energy 
Research Inst., Golden, CO (USA); Science ——— 
Inc., McLean, VA (USA). Solar Technolo, iv.). Jul 
1981. Contract AC02-77CH00178. 82p. NTIS, A05/MF 
A01. Order Number DE82003633. 

An analysis is performed of ground-coupled stand-alone and 
series configured solar-assisted liquid-to-air heat pump systems for 
residences. The year-round thermal performance of these systems 
for space heating, space cooling, and water heating is determined 
by simulation and compared against non-ground-coupled solar heat 
pump systems as well as conventional heating and cooling systems 
in three geographic locations: Washington, DC, Fort Worth, Texas, 
and Madison, Wisconsin. The results indicate that without tax cred- 
its a combined solar/ground-coupled heat pump system for space 
heating and cooling is not cost competitive with conventional sys- 
tems. Its thermal performance is considerably better than non- 
ground-coupled solar heat pumps in Fort Worth. Though the 
ground-coupled stand-alone heat pump provides 51 percent of the 
heating and cooling load with non-purchased energy in Fort 
Worth, its thermal performance in Washington and Madison is 
poor. 


3828 (SOLAR/0009—81/37) Solar design and installa- 
tion an overview of results from the National 
Solar Data Network. Holte, H.O.; Kelly, C.J. (ed.). (Auto- 
mation Industries, Inc., Silver Spring, MD (USA). Vitro 
Labs. Div.). Jun 1981. Contract AC01-79CS30027. 78p. 
NTIS, PC A0S/MF A0O1. Order Number DE82001657. 

Results, conclusions, and insights drawn from analysis of the 
various types of solar energy systems monitored by the National 
Solar Data Network (NSDN) are presented. Some NSDN sites 
have been monitored for over four years. Performance information, 
derived from accurately measured field data, are presented and may 
be related to design data for NSDN sites. Information is identified 
for such factors as: ratio of storage volume to collector area, heat- 
ing and cooling loads, and collector area to building floor area. Re- 
lationships between these factors and solar performance may also 
be examined in terms of solar fraction and system efficiency. 


3829 (SOLAR/0091—81/00) Guide to effective solar 
heating and cooling practice. Powell, P.C.; Fostel, H.F.; 
Cody, E.P. (Borg-Warner Corp., Los Angeles, CA = 
Byron Jackson Pum Div.). Oct 1981. Contract ACOI- 
79CS30027. 67p. S, PC A04/MF A0Ol1. Order Number 
DE82001416. 

A detaled and systematic inventory of technical experiences 
at residential and commercial solar demonstration sites across the 
nation is provided, and design approaches are described which 
have been shown to dramatically improve system performance. A 
review has been made of nearly one hundred sites which have been 
instrumented and feeding data continuously into the National Solar 
Data Network. It is found that the success of individual systems in 
meeting or exceeding their design targets depends on effectively 
controlled design, installation, operation and maintenance. Howev- 
er, numerous reported problems have also been due to poor com- 
munication between the various parties involved, and additionally 
due to failure to identify problems as the develop. Overall, such 
factors appear to have contributed greatly to the general underper- 
formance seen at the sites. It is found that solar systems must be 
designed to operate efficiently during periods of minimum as well 
as peak loads. Solar coth the conversion, distribution, and end use 
of ethanol are all amenable to control or mitigation through and- 
stone (Kfh), and the Hell Creek formation (Khc). Anomaly No. 31 
is over an area underlain by Recent alluvium (Qal). 


3830 (SOLAR/1102—81/50) Solar project description 
for Summerwood Associates’ condominium residences (M); 
Old Saybrook, Connecticut. (Boeing Co., Seattle, WA 
(USA)). 25 1981. Contract ABO1-76CS31020. 62p. 
NTIS, PC A04/MF A0O1. Order Number DE82000829. 

A solar energy system for a Connecticut rowhouse residence 
is described. The system is an active drain down system that con- 
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sists of a 340-square-foot water-based flat-plate collector array and 
a 600 gal. poured concrete insulated tank for heat storage. The 
solar energy system provides space heat and domestic hot water for 
the residence. The general characteristics of the residence and a site 
plan are given and the solar energy system is completely described, 
including the collector, storage, energy-to-load, and auxiliary sub- 
systems. Specific details of the system's four operating modes are 
discussed. The performance evaluation instrumentation of the site 
for the National Solar Data Network is described, and the solar 
energy portion of the construction costs are given. (LEW) 


3831 (SOLAR/2011—81/14) Solar energy system per- 
formance evaluation, October 1980-April 1981. Kendall, P.W. 
(Automation Industries, Inc., Silver Spring, MD (USA). 
Vitro Labs. Div.). 1981. Contract AC01-79CS30027. 101p. 
NTIS, PC A06/MF A0O1. Order Number DE82001933. 

The Terrell E. Moseley, Inc. is a single-story, concrete block 
office building with 1670 square feet of conditioned space located 
in Virginia. The retrofit active solar energy system is designed to 
supply 65% of the total heating. The system is equipped with 400 
square feet of hydronic flat-plate collectors, a 2000-gallon steel tank 
for heat storage, and an auxiliary gas-fired boiler. The system can 
operate at low collection/storage temperature levels or utilize solar 
energy directly from storage in an oversized duct coil located in 
the system air handling unit. The measured solar fraction was 80%, 
compared to a predicted 82%. The solar savings ratio, accounting 
for system operating energy, was 65%. (LEW) 


3832 (SOLAR/2080—81/14) Solar energy system per- 
formance evaluation: Taos State Office Building, Taos, New 
Mexico, October 1980-May 1981. Brauch, M.L. (Automa- 
tion Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
Div.). 1981. Contract AC01-79CS30027. 76p. NTIS, PC 
A05/MF A0O1. Order Number DE82001415. 

The Taos State Office Building has an integrated solar heat- 
ing and daylighting system consisting of 2695 ft? of clerestory 
window, 296 ft? of south-facing windowss and 218 ft? of east and 
west window scoops. The collected energy is stored in 14,080 gal- 
lons of water in drums at ceiling level in the clerestory area as well 
as in the masonry construction mass of the building. Pneumatically 
controlled shutters are used on the clerestory windows. The system 
provides 67% of the heating load. (MHR) 


3833 SS ee 1) Economic analysis of solar 
industrial process heat systems: a methodology to determine 
steal venta cinta Gah taecedl eds et ahaa, 
son, W.C.; Brown, K.C. (Lawrence Livermore National 
Lab., CA (USA)). 11 Aug 1981. Contract W-7405-ENG-48. 
48p. NTIS, PC A03/MF A0O1. Order Number DE82001628. 

To permit an economic evaluation of solar industrial process 
heat systems, a methodology was developed to determine the 
annual required revenue and the internal rate of return. First, a 
format is provided to estimate the solar system's installed cost, 
annual operating and maintenance expenses, and net annual solar 
energy delivered to the industrial process. Then an expression is 
presented that gives the annual required revenue and the price of 
solar energy. The economic attractiveness of the potential solar in- 
vestment can be determined by comparing the price of solar energy 
with the price of fossil fuel, both expressed in levelized terms. This 
requires calculation of the internal rate of return on the solar in- 
vestment or, in certain cases, the growth rate of return. 


3834 (DOE/CS/32130—T3) Response to apes op- 
portunity notice: retrofit of a solar Some heating and cooling 
system for new north concourse, Phoenix Sky Harbor Inter- 
national Airport, Phoenix, Arizona. Volume II. (Phoenix, 
City of, AZ (USA)). [nd]. Contract FC03-78CS32130. 102p. 
NTIS, PC A06/MF A0O1. Order Number DE81026716. 

A retrofit project for a 2-story concrete airport concourse is 
described, including plans of the existing facility that show the 
basic floor plans and elevations. Two manufacturers’ data for their 
solar collectors and heat storage units are included. The energy 
conserving design is described briefly. A concentrator collector, 
solar back-up system, and control system are described. An accept- 
ance test plan and schedule are presented. (LEW) 
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3835 (HUD-PDR—355(2)) Regional guidelines for 

homes. (AIA Research 
nd]. 298p. NTIS, PC 
1700. 


building passive energy-conserving 
Corp., Washin, DC (USA)). 


A13/MF AOl. Number DE82! 

Climate conditions in 16 areas of the United States are de- 
scribed to provide pertinent information needed to construct an 
energy efficient house in a specific climate. A series of general 
building principles are shown to aid in energy conservation and il- 
lustrated ideas on application of these energy-conserving principles 
are given. Details on passive heating and cooling technologies con- 
cepts are presented. (MCW) 
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REFER ALSO TO CITATION(S) 3702, 3703, 3704, 3720, 3795, 3796, 4849 


gradient pond, 
Y.S.; Sha, W.T.; Hull, J.R. (Argonne National Lab., IL 
(USA)). Aug 1981. Contract W-31-109-ENG-38. 50p. NTIS, 
PC ‘403/MF A01. Order Number DE82001961. 

The design consideration of a 1/4 acre research salt-gradient 
solar pond is described. Experience learned during the construction 
of the solar pond is presented. Initial operation of the pond indi- 
cates that the construction of the pond is sound and no leakage has 
occurred. The pond began to warm up during March of 1981. The 
maximum pond temperature reached 63°C at the end of July and it 
is still rising. All signs indicate that the operation of the well instru- 
mented pond will be a success and the performance of the pond 
will be as expected, if not better. 


3837 (BNL—51408) Low cost solar energy collection for 
cooling applications. Wilhelm, W.G. (Brookhaven National 
Lab., Upton, NY (USA)). Jun 1981. Contract AC02- 
76CHO00016. 19p. NTIS, PC A02/MF A0O1. Order Number 
DE82003255. 

Solar energy collector designs utilizing thinfilm polymeric 
materials in the absorber and glazing are now under development at 
Brookhaven National Laboratory. The objective is dramatic cost 
reduction consistent with acceptable performance and life. Original- 
ly intended for low temperature applications (< 100°F), these col- 
lectors now appear capable of high temperature applications includ- 
ing desiccant and absorption cooling (150° to 200° F). The perform- 
ance and economics of the thin-film collector are compared with 
those of conventional flat-plate designs in cooling applications. 


3838 (DOE/CS/30171—3) Development of a low-cost 
black-liquid solar collector, Phase II. Final report, September 
1979-July 1981. Landstrom, D.K.; Talbert, S.G.; McGinniss, 
V.D. (Battelle Columbus Labs., OH (USA)). 30 1981. 
Contract AC04-79CS30171. 225p. NTIS, PC A10 AOl. 
Order Number DE82000033. 

Research efforts have been directed toward: evaluating the 
long-term durability of various plastic materials and solar collector 
designs; obtaining sufficient outdoor performance data to design a 
full-scale demonstration of a black liquid solar collector for a com- 
mercial application; working closely with a company willing to in- 
vestigate the possible commercialization of a black liquid plastic 
collector; and incorporating improved black liquides with the iden- 
tified plastic collector designs. Indoor weathering tests of various 
plastics have continued and two outdoor automated test facilities 
were constructed. One unit was installed at Columbus, Ohio, and 
the other unit was installed in Phoenix, Arizona. In addition, test 
facilities in Florida were utilized for static outdoor testing of candi- 
date materials. Results indicate that the black liquid collector is a 
viable concept and the collectors manufactured during the course 
of this study were able to perform as theoretically predicted. There 
are some long-term durability problems still associated with the 
black liquid collector systems. However, current indications are 
that a suitable system can be built that should have an expected life- 
time of up to 15 years with only marginal (less than 10%) perform- 
ance degradation. 
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(DOE/CS/30174—T2Vol.2) Non-convecting solar 
ae workshop. (Nevada Univ., Boulder City (USA). Desert 
Research Inst.). 1980. Contract AC04-79CS30174. 308p. 
NTIS, PC Al4/MF AO1. Order Number DE81030821. 

Separate abstracts have been prepared for 17 papers in these 
proceedings. Also included is a roundtable discussion of solar 
ponds. (LEW) 


(DOE/CS/30174—T2Vol. 2, ea PP 1.1-1.48) Noncon- 
ae salt gradient solar ponds. Neilsen, C.E. (Ohio State 
Univ., Columbus). 1980. NTIS, PC A14/MF AOl. Order 
Number DE81030821. 

In Non-convecting solar pond workshop. 

The solar pond research done to date is Fontened briefly and 
the theory and operating procedures are summarized so far as they 
are established. The problems remaining to be solved are discussed 
and some calculations of pond performance are presented. (MHR) 


(DOE/CS/30174—T2Vol.2, pp 2.1-2. 25 _ 
ponds resource potential. Edesess, lar En 
search Inst., Golden, CO). 1980. NTIS, PC Al4/M AOL, 
Order Number DE81030821. 

In Non-convecting solar ay workshop. 

An estimate is made of the potential of solar ponds for dis- 
placing conventional energy sources in the United States. Mention 
is also made of the considerable international potential, but with no 
detailed estimates. The approach to estimating the potential of solar 
ponds is as follows. First, realistic estimates of the total solar pond 
market size by the year 2000 are developed. Next, calculations are 
made of the resources required to build solar ponds to serve this 
market. The constraints, if any, which resource limitations may 
place on the potential of solar ponds to meet the market are dis- 
cussed. 


3842 (DOE/CS/30174—T2Vol.2, pp 3.1-3.9) Data base 
requirements for the Salton Sea Solar Pond Project. French, 
R.L. (Jet Propulsion Lab., Pasadena, CA). 1980. NTIS, PC 
A14/MF A0O1. Order Number DE81030821. 

In Non-convecting solar pond workshop. 

The general data requirements are summarized for system 
design and performance predictions of a solar pond at the Salton 
Sea. This is not intended to be a general specification list for all 
solar ponds but should illustrate many of the considerations. Al- 
though the Salton Sea has been studied by various governmental 
and private bodies and a large data base has been created, a signifi- 
cant effort remains in collecting and evaluating data. It is expected 
that very few proposed solar pond sites will have the depth of 
background information which is currently available for the Salton 
Sea. 


3843 (DOE/CS/30174—T2Vol.2, pp 4.1-4.8) Solar 
pond economics. Edesess, M. (Solar Energy Research Inst., 
Golden, CO). 1980. NTIS, PC A1l4/MF AOl. Order 
Number DE81030821. 

In Non-convecting solar pond perpen = 

Approximate solar pond cost and performance figures will 
be developed, and the cost of energy from solar ponds derived. 
Solar ponds are at or near economic competitiveness for residential 
and commercial space and water heating and low-temperature agri- 
cultural and industrial process heat. Where very low pond costs 
can be obtained at highly favorable sites, solar ponds can be eco- 
nomically competitive for electric power production. 


3844 (DOE/CS/30174—T2V6ol.2, pp 5.1-5.4) Tennessee 
Valley Authority nonconvecting solar pond program. Kuberg, 
D.W.; Siegel, G.R. (Tennessee Valley Authority, Chatta- 
nooga). 1980. NTIS, PC Al4/MF A0Ol. Order Number 
DE81030821. 

In Non-convecting solar pond workshop. 

TVA is currently developing a project to construct an 1- 
acre nonconvecting salt-gradient test pond for the advancement of 
that technology. Plans for this project were initiated following 
completion of a study which assessed the feasibility of solar ponds 
in the TVA region. This paper discusses the economic evaluations, 
the environmental issues involved, the short- and long-term pro- 
gram objectives, and the manner of project execution. 


14 SOLAR ENERGY 
1410 Solar Collectors And Concentrators 


3845 ne con es 2, pp 6.1-6. yey? 
evaluating the solar f the Great 
R.F. (Univ. of Uh Salt Salt Lake Cia) 
14/MF AOl1. Order Number DE81030821. 
~ Non-convecting solar workshi 
The yearly drainage aly Great Sait Lake from major 
sources, the net water balance, and the estimated makeup of the salt 
in the lake are tabulated. Industries on the Great Salt Lake are 
mapped, and some of their products and pond sizes are tabulated. 
From one industry, evaporation rates from various magnesium 
brine concentrations are tabulated. The mean daily solar radiation 
and monthly average temperature are given for each month of the 
year. The yearly variation of Great Salt Lake pond bottom tem- 
peratures for various constant heat extraction rates is graphed. 
(LEW) 


80. 20. NTIS, 


(DOE/CS/30174—T2Vol.2, pp 10.1-10.10) Possi- 
ble | improvement of salt-gradient solar ponds. Cha, Y.S.; Liu, 
K.V.; Sha, W.T.; Soo, S.L. (Argonne National Lab., IL). 
1980. NTIS, Al4/MF AOl. Order Number 
DE81030821. 

In Non-convecting solar worksho; 

A salt-gradient solar a ghee — am transition from 
stable to unstable conditions by the perturbation of the concentra- 
tion gradient whose adjustment lags behind that of the temperature 
gradient. The basic mode of circulation is not likely to be sustained 
in a layer 1 m deep; rather cellular motion is expected. A method is 
proposed which could maintain the stability of the gradient zone of 
a solar pond while at the same time reducing the loss of salt due to 
mixing. The method utilizes barriers constituted by a vertical grid- 
work of transparent plastic sheets open at the top and bottom, sub- 
dividing the non-convective layer into vertical channels. Presence 
of the barriers reduces mixing by wind over the pond by dissipating 
the induced liquid motion and waves. (LEW) 


3847 a petal pp 11.1-11. oY Over- 
sa of | oy Big od _ nonconvecting solar _ 


NTIS, PC Al4/MF AOI Order Number DES103082; 
S, PC Al4 A0l. Order Number DE81030821. 
In My see ry solar pond workshop. 
The history that ed to current US solar pond projects is re- 
viewed and the organizational structure of the pond community is 
presented. Suggestions are made for future work. (LEW) 


Ce ae che a na 14.1-14.11) UNM 

a gradient solar pond. F. (Solar Energy Re- 
search Inst., Golden, poreoy I 1980 oNTIS, 3 Al4, AOl. 
Order Number DE81030821. 

In Non-convecting solar workshi 

The solar pond at the University of ae Mexico (UNM) has 
been in continuous operation since November 1975. The pond was 
designed to supply the total hot water and space heating require- 
ments of an 185 m? house in Albuquerque. The main areas of re- 
search undertaken at the UNM facility have been: construction, in- 
strumentation and operation of the solar pond; development of 
simple gradient establishment and maintenance techniques; continu- 
ous monitoring of pond performance; analysis of gradient stability; 
development of a simple technique for field monitoring of gradient 
stability; monitoring of storage layer boiling for extended periods 
(presently at 109.0°C); and laboratory research on saturated ponds 
using potassium nitrate. 


3849 (DOE/CS/30174—T2Vol.2, pp 15.1-15.9) Solar 
pond at the Ohio Agricultural Reeve and Development 
Center, Wooster, Ohio. 1980. NTIS, PC Al4/MF AOl. 
Order Number DE81030821. 

In Non-convecting solar pond workshop. 

Since 1975, O. has operated a sodium chloride stabi- 
lized solar pond specifically developed for greenhouse heating and/ 
or greenhouse/residence combination heating. Salt gradient mainte- 
nance, corrosion, and other technical problems are briefly discussed 
as well as applications. A computer model of the solar pond was 
developed in order to study the performance of different pond con- 
figurations. It was established that matching configuration to the 
end use requirements is essential for effective pond design. The rel- 
ative thicknesses of the gradient and convective zones, and the con- 
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struction of the pond with respect to shape and insulation of the 
sides and bottom are critical to performance. The costs and eco- 
nomics of the ponds and program objectives are discussed. (LEW) 


3850 (DOE/CS/30174—T2Vol.2, 16.1-16.9) Poten- 
tial large scale natural solar ponds. » D.C. (Weber 
State Coll., UT). 1980. NTIS, PC "A14/MF AOl. 
Order Number DE81030821. 

In Non-convecting solar pond workshop. 

The geography, chemical composition, water level, and 
other properties of some of the world’s terminal lakes - those that 
have no outlet to the sea - are discussed. Particular attention is 
given to the Dead Sea and the Great Salt Lake, with some atten- 
tion also given to the numerous terminal lakes in the Great Basin of 
North America. The responses of the Great Salt Lake and the 
Dead Sea to man’s activities, specifically in terms of rising water, 
are discussed. (LEW) 

3851 (DOE/CS/30174—T2Vol.2, pp 17.1-17. ®) Re- 
search and development to commercialization 

— Meyer, K.A. (Los 

1980. NTIS, PC 

DE8 1030821. 

In Non-convecting solar pond workshop. 

Solar pond technology appears promising as a source of low 
temperature thermal energy. Achievable temperatures range from a 
maximum of 100°C for unsaturated ponds up to 150°C for saturat- 
ed ponds. Work to date has shown that salt-gradient ponds are fea- 
sible. Salt pond development in the US is now at a point where an 
in-depth analytical, numerical, and experimental program leading to 
an understanding of pond hydrodynamics could result in improved 
pond efficiencies. Without this understanding of pond hydrodyna- 
mics, ponds differing in design from those previously tested cannot 
be constructed with confidence that layer behavior, salt consump- 
tion, and thermal efficiency will be as planned. In addition, the 
practical problem of water clarity, heat extraction, maintenance, 
and thermal losses must be quantified. A coordinated research and 
development program with the necessary long-term continuity to 
accomplish these goals is needed. 


3852 (DOE/NASA/CR—161852) Analytical comparison 
of the 7 of solar-thermal collector arrays with and 
without external manifolds. Final report. (National Aeronau- 
tics and Space eg Huntsville, AL (USA). 
George C. Marshall Flight Center; Wyle Labs., 
Huntsville, AL (USA). Sep 1981. Contract Aloi- 
76CS31024. 29p. NTIS, PC AQMP A0l. Order Number 
DE82002073. 

A FORTRAN computer program was written to allow the 
computation of the thermal performance of solar thermal collector 
arrays with and without external manifolds. Computations were 
carried out for arrays constructed from two example solar thermal 
collectors. The results of the analysis are presented graphically for 
typical external manifold sizes and thermal insulations and are com- 
pared directly with the collector alone thermal performance. In- 
cluded are discussions involving the internal/external manifolds, 
scope of the present study, underlying assumptions of analysis, re- 
quired input data, and governing equations. Figures show the types 
of manifolds used in the research. Results and conclusions drawn 
from the analysis are also given. 


3853 (DOE/RS5/10230—2) Solar space heater: do-it- 
yourself manual for low-cost passive solar panels. (Northwest 
ae Human Services Agency, Traverse City (USA)). 

Contract FG02-80R510230. 25p. NTIS, PC A02/ 
MF AO1. Order Number DE82003663. 

A passive solar space heating unit for installation on 20 
houses of low-income families was designed and constructed. The 
unit was planned to be low cost and easy to construct. A brochure 
showing step by step construction is included. (MHR) 


3854 ab anaes toe Quarterly report of the 
Solar Aquadome pro; plied Aquatic Resources Inst., 
San Francisco, CA EA Csaye Apr 1978. Contract FG03- 
78SF01918. 9p. NTIS, PC A02/MF A0O1. Order Number 
DE81029337. 
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The Solar AquaDome is a closed-cycle, self-contained aqua- 
cultural unit that uses solar energy for water heating and natural 
foods production. The system utilizes a living filter of plastic fixed 
film substrates for attachment of the bacterial and detritivore com- 
munities which serve as an integral component of the water recon- 
ditioning system. Testing of a 12’ prototype unit is briefly de- 
scribed. Testing of one full sized 27’ dia. unit is reported and an- 
other has been designed and is reported nearing completion. The 
first unit is constructed inside an existing tensil greenhouse struc- 
ture and has a porous center filter wall, whereas the second unit is 
built away from interference with any other structures and has a 
solid fiberglass center filter wall. (LEW) 


3855 (DOE/SF/10756—T2) Preliminary heat pipe test- 
ing program. First project review. (Bechtel International 
Corp., San Francisco, CA (USA); Dynatherm Corp., Cock- 
eysvlle MD (USA); Foster Wheeler Development Corp., 

NJ (USA)). 17 Jun 1980. Contract AC03- 
79SF 0756. 57p. NTIS, PC A04/MF A0O1. Order Number 
DE81023602. 

A project management report and a system operation analy- 
sis to define the requirements for the receiver subsystem are pro- 
vided by Bechtel. Numerous graphs and tables depicting receiver 
operation are provided by Foster Wheeler Development Corpora- 
tion. A presentation by Dynatherm Corporation is included which: 
reviews program objectives, milestones and schedule; gives techni- 
cal highlights including the heat pipe performance requirements, 
design and capability of radiant test fixture, life test summary and 
cycling; and action items. (LEW) 


(SAND—81-8248) RADSOLVER: a computer pro- 
gram for calculating spectrally-dependent radiative heat trans- 
fer in solar cavity receivers. Abrams, M. (Sandia National 
Labs., Livermore, CA (USA)). Sep 1981. Contract AC04- 
76DP00789. 58p. NTIS, PC E04/MF AOl. Order Number 
DE82000833. 

Includes 3 sheets of 48x reduction microfiche. 

RADSOLVER is a computer program which calculates the 
radiation energy transport in cavity type receivers having an arbi- 
trary number of apertures through which collimated beams of solar 
radiation enter. In contrast to the common assumption of gray (or 
semi-gray) surfaces used in the modeling of radiation transport, 
RADSOLVER accounts for the wavelength-dependence of emis- 
sion, absorption and reflection with a band model of the radiative 
properties. It is intended that this report serve both as an instruc- 
tion manual for the use of the RADSOLVER code and a vehicle 
for presenting the underlying theory. Illustrative examples along 
with input and output are presented. 
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REFER ALSO TO CITATION(S) 3825 


3857 (DOE/CS/32939—12) Solar-space-heating systems 
using annual heat storage. Final report. Volume I. Hooper, 
F.C.; McClenahan, J.D.; Williams, G.T. (Toronto Univ., 
Ontario (Canada). t. of Mechanical Engineering). Oct 
1980. Contract AC02-76CS32939. 175p. NTIS, PC A08/MF 
A01. Order Number DE82001426. 

An hourly computer program for simulating the perform- 
ance of annual storage solar heating systems is documented and de- 
scribed. Appropriate design data are included, specifically, charts of 
the insulative effect from the soil surrounding right-cylindrical 
tanks. This computer program has been used extensively to produce 
the system performance data required for an economic analysis of 
community solar heating systems using annual storage over a range 
of system sizes and for ten cities in the United States. Preprocessed 
weather data are included for these 10 cities for use with existing 
methods for predicting the monthly performance of annual storage 
solar heating systems in a single step. Performance data are present- 
ed for the Aylmer annual storage solar heated apartment building 
and compared with predictions using the hourly computer pro- 
gram. 
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3858 (DOE/CS/34482—5) Developing and upgrading of 
solar-system thermal-energy: simulation models, Final 
report. Kuhn, J.K.; von Fuchs, G.F.; Zob, A.P. ‘Gosing 
Computer Services ’Co., Seattle, WA (USA)). 31 Aug 1980. 
Contract ACO02-77CS34482. 397p. ws 9). S, PC 
A17/MF AO1. Order Number DE82002 

The project objectives were to: rot _ and link 
existing thermal energy storage (TES) models from the literature 
and other contractors; correlate TES models with available TES 
component data; develop streamlined versions of validated TES 
component models; provide DOE and industry with a competent 
solar TES simulation tool. Rock bed and water tank models were 
collected and upgraded models developed. These models are supe- 
rior and more detailed than other models presently available. Up- 
graded rock bed and water tank models were validated utilizing 
test data acquired for validation purposes. Validation results were 
excellent. Streamlined models which are superior in the use of com- 
puter time were explored and described. Rock bed and water tank 
detailed and streamlined models were incorporated into the 
TRNSYS library which is available on computer tape. Descriptions 
are included of the rock bed and water tank models including the 
assumptions that were made in the development of these models. 
The results of simulations and test results are compared which in- 
cludes an axial temperature profile comparison during the operation 
of the thermal energy storage device. System simulations using the 
rock bed and water tank components in TRNSYS are shown with 
user manual additions required so that researchers may use these 
components for exploring individual problems. In addition, the 
code listing for each storage device is presented so that a detailed 
understanding of the code is possible. 


3859 (DOE/CS/34700—T1) Thermal storage for solar 
cooling using paired ammoniated salt reactors. Final report. 
(Martin Marietta Corp., Denver, CO (USA). Denver Aero- 
space). 1981. Contract AC02-78CS34700. 300p. NTIS, 
PC A13/MF A0O1. Order Number DE82002080. 

The objectives of the program were to investigate the feasi- 
bility of using various solid and liquid ammoniates in heat pump/ 
thermal storage systems for space heating and cooling. The study 
included corrosion testing of selected metallic and non-metallic 
specimens in the ammoniates, subscale testing of the candidate am- 
moniates singly and in pairs, trade studies and conceptual design of 
a residential system, prototype testing, and ammoniation/deammon- 
iation cyclic testing of manganese chloride. Results of the corrosion 
testing showed that problems exist with manganese and magnesium 
chloride ammoniates, except with the teflon which displayed excel- 
lent resistance in all environments. Also, all liquid ammoniates are 
unsuitable for use with uncoated carbon steel. Cycling of the man- 
ganese chloride between the high and low ammoniates does not 
affect its properties. However, the density change between the high 
and low ammoniates could cause packing problems in a reactor 
which constrains the salt volume. Subscale tests with solid ammon- 
iates indicated that the heat transfer coefficient in a fixed bed reac- 
tor is low (approx. 1 Btu/h-ft?-°F). Therefore solid ammoniates are 
not practical because of the high heat exchanger cost requirement. 
Forced ammonia recirculation was tested as a means of increasing 
heat transfer rate in the fixed bed reactor with solid salts, but was 
not successful. Conversely, the subscale testing with liquid ammon- 
iates produced heat transfer coefficients of 40 to 45 Btu/h-ft?-°F. 
Thus, the residential design was based on a liquid ammoniate/am- 
monia system using ammonium nitrate as the salt. 
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REFER ALSO TO CITATION(S) 3598, 5337 


3860 (DOE/ET/27152—T2) Phase II draft final report 
February 1, 1979-August 31, 1979. (California Energy Re- 
sources Conservation and Development Commission, Sacra- 
mento (USA)). 20 Aug 1979. Contract FG03-78ET27152. 
28p. NTIS, PC A03/MF AO1. Order Number DE81029382. 

The second phase of a contract between the California 
Energy Commission and the G.R.I.P.S. Commission (Geothermal 
Research Information and Planning Services) is reported. The ac- 
tivities include: environmental studies; information exchange; fund- 
ing proposals; and administration of GRIPS. (MHR) 
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3861 (DOE/ET/27194—T7) G.R.LP.S. activities in the 
development of direct use of resources and small- 
scale geothermal-power development. Final report. (GRIPS 
Commission, Santa Rosa, CA (USA)). Oct 1981. Contract 
FC03-79ET27194. 137p. NTIS, PC AO7/MF AOl. Order 
Number DE82002842. 

The activities of the G.R.I.P.S. Commission staff in the four 
Geysers-Calistoga KGRA counties (i.e. Lake, Mendocino, Napa, 
Sonoma) in California are reported. Activities in the G.R.I.P.S. in- 
formation and outreach program, workshop presentations, pilot 
project development, permit processing improvements and Depart- 
ment of Energy reporting are described. 


1501 Resource Status And Assessment 


3862 (CONF-811015—17) Land- and resource-use issues 
at the Valles Caldera. In P.R. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 10p. 
NTIS, PC A02/MF A0O1. Order Number DE82002726. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Valles Caldera possesses a wealth of resources from 
which various private parties as well as the public at large can 
benefit. Among the most significant of these are the geothermal 
energy resource and the natural resource. Wildlife, scenic, and rec- 
reational resources can be considered components of the natural re- 
source. In addition, Native Americans in the area value the Valles 
Caldera as part of their religion. The use of land in the caldera to 
achieve the full benefits of one resource may adversely affect the 
value of other resources. Measures can be taken to minimize ad- 
verse affects and to maximize the benefits of all the varied re- 
sources within the caldera as equitably as possible. An understand- 
ing of present and potential land and resource uses in the Caldera, 
and who will benefit from these uses, can lead to the formulation of 
such measures. 


3863 (DOE/ET/27160—T1) Technical support for 
geopressured-geothermal well activities in Louisiana. Final 
report, September 27, 1978-December 31, 1980. Wrighton, 
F.M.; Bebout, D.; Carver, D.R.; Groat, C.C.; Johnson, A.E. 
Jr. (Louisiana State Univ., Baton Rouge (USA). Ener; ergy 
Programs Office). 31 Aug 1981. Contract AS05-78ET271 
215p. NTIS. Order Number DE82000498. 

The data analysis is based on the Brazoria Texas well and 
the balance of the modeling work is theoretical. Progress in the re- 
gional assessment of the geopressured-geothermal resource in Lou- 
isiana is reported. Environmental monitoring effort established 
monitoring systems and baseline environmental measurements. Ef- 
forts to improve the technoeconomic model, improve the estimates 
of methane in solution, and to evaluate newly identified sites are 
described. (MHR) 


3864 (DOE/ET/28479—T1) Overview of prospects and 
potential for development of geothermal energy for direct use 
in California. Final report. Rigby, F.; Larson, T.; Racine, C.; 
Gratt, L.; Irving, D. (Science Applications, Inc., La —_ 
CA (USA)). Jun 1979. Contract ACO03- 78ET28479. 
NTIS, PC A04/MF A0O1. Order Number DE81029398. 

Estimates of the quantity of geothermal energy that could be 
developed for direct use and of the associated capital costs were 
prepared. To rank the prospective areas for a direct use resource 
exploration program, a simple scoring system was used. Areas in 
California were assigned points on the basis of the presence of sur- 
face evidence of resources and potential users. The energy use 
levels that could be achieved in the near-term by exploiting geo- 
thermal energy to supply heating demands for both space condi- 
tioning and industrial process heating were assessed. Major applica- 
tions for space conditioning and industrial process heating were de- 
termined and then co-located in the prospective resource zones. 
Energy requirements for each application were analyzed and the 
amount of fossil energy potentially displaced by using geothermal 
energy was determined. (MHR) 
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3865 (DOE/ID/12079—38) Geologic map of the South 
Twin Peak: Cove Creek Area, west-central Utah. Nash, W.P. 
(Utah Univ., Salt Lake City (USA). t. of Geology and 
Geophysics). Jul 1981. 7, Ae coe AC07-79ID 12079. 3ip. 
NTIS, PC A03/MF AO01. Order Number DE82003945. 

A summary of the geologic history of the Twin Peaks vol- 
canic complex is presented. Lithologies and ages of map units are 
listed. The area mapped is a portion of the Twin Peaks volcanic 
complex. (MHR) 


3866 (DOE/SF/11459—1) Proceedings: special panel on 
geothermal model intercomparison study. (Stanford Univ., 
CA (USA). Stanford Geothermal Pro . 17 Dec 1980. 
Contract AT03-80SF11459. 125p. (SGP-TR—42; CONF- 
801233—(Exc.)). NTIS, PC A06/MF A0O1. Order Number 
DE81030777. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

Separate abstracts were prepared for five papers. Two 
papers were abstracted previously for EDB. Five panel responses 
to the project, three workshop session summaries, and conclusions 
drawn are also included in this report. (MHR) 


3867 (DOE/SF/11459—1, pp 1-26) Geothermal reser- 

voir engineering code comparison pro Molioy, M.W. 

t. of Energy, Oakland, CA). 17 1980. S, PC 
/MF AOl. ler Number DE81030777. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

Review of the need for geo reservoir simulators, 
begun at the 1978 Stanford Workshop, continues with the results of 
US Department of Energy (DOE) contracts on comparison of com- 
puter codes. The fundamental issue is the appropriate role of simu- 
lators in major investment decisions on geothermal projects, such as 
the construction of a power plant at a specific reservoir. The prob- 
lem set as issued is included in this paper. 


3868 (DOE/SF/11459—1, —. 2 DOE code com- 


parison study: summary of Problem 1, Faust, C.R.; 
Mercer, J.W.; Miller, W.J. (GeoTrans, Inc., Reston, VA). 
17 Dec 1980. NTIS, PC A06/MF AOl. Order Number 
DE81030777. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

This problem involves one-dimensional, radial, steady-state 
flow and unsteady heat transport in a single-phase liquid. The pur- 
pose is to test heat conduction and convection in the single-phase 
compressed water region. Water at 160°C is injected into the fringe 
of a geothermal reservoir of temperature 170°C. This problem 
looks at one well and assumes a quasi steady-state flow field is set 
up very rapidly. The boundary conditions for flow are: injection 
rate, q = 10 kg/s, specified at the well face, and pressure = 50 
bars at an outer radius of 1000 m. For heat transport, the tempera- 
ture at the well face is 160°C and at the outer radius is 170°C. Ini- 
tial temperature is 170°C everywhere in the reservoir, and the ini- 
tial pressure is 50 bars. These boundary and initial conditions are 
shown. The simulated results of GeoTrans, S*, LBL, INTER- 
COMP, and two results from GEOTHNZ are shown. The numeri- 
cal solutions compare well with the Avdonin analytical solution. 
(MHR) 


3869 (DOE/SF/11459—1, 35-42) DOE Code Com- 
parison Project: summary of 8 wale te for Problem 2. Radial 
flow to a well under single and two-phase conditions. Sorey. 
M.L. (Geological Survey, Menlo Park, CA). 17 Dec 1980. 
NTIS, PC A06/MF A0O1. Order Number DE81030777. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; cuted, CA, USA (16 Dec 1980). 

‘oblem 2 involves a set of four constant-discharge, transient 
well a cases. Three of the cases involve one-dimensional radial 
flow to a line sink (zero-radius well) in a homogeneous porous 
media. In case A the reservoir fluid remains single-phase liquid; in 
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case B the fluid remains a two-phase mixture with both steam and 
water mobile; in case C the fluid changes from compressed liquid 
to a two-phase mixture as a flash-front propogates away from the 
well. An additional problem was run under the initial conditions 
used in case B, involving only one grid block with discharge but no 
inflow. In each of these cases analytical or semi-analytical solutions 
for pressure, saturation, and flowing enthalpy as functions of time/ 
distance squared (t/r?) are available for comparison with the nu- 
merical results. 


3870 (DOE/SF/11459—1, pp 43-48) DOE Code Com- 
parison: Problem 3 2-D flow to a well in fracture/block 
media. Moench, A.F. (Geological Survey, Menlo Park, 
CA). 17 Dec 1980. NTIS, PC A06/MF A0O1. Order Number 
DE81030777. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

This problem represents a simplification of the general prob- 
lem of well testing in fractured geothermal reservoirs. The reser- 
voir is idealized as a horizontal fissure of infinite lateral extent 
bounded on one side by a block of finite thickness. Steam flows 
vertically from the block to the fissure and thence radially to a well 
where it discharges to the atmosphere. 


3871 (DOE/SF/11459—1, pp 55-74) DOE Code Com- 
parison Project: summary of for Problem 5, Pritchett, 
J.W. (S Science and Software, La Jolla, CA). 17 
Dec 1980. NTIS, PC A06/MF A0Ol. Order Number 
DE81030777. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

Problem 5 is a two-dimensional areal case involving both 
single-phase (water) and two-phase (water/steam) flow in a system 
in which lateral cold-water recharge occurs; the initial temperature 
distribution is non-uniform. Thus, convective heat transfer and 
water/steam phase transitions play important roles. The first case 
(Problem 5A) considers the effect of a single production well; the 
second (5B) treats the combined effects of fluid production and 
reinjection. Results obtained from four of the five simulators are in 
excellent agreement. 


3872 (EGG—2125-Vol.1) Raft River geoscience case 
study. Dolenc, M.R.; Hull, L.C.; Mizell, S.A.; Russell, B.F.; 
Skiba, P.A.; Strawn, J.A.; Tullis, J.A. (idaho National Engi- 
i Lab., Idaho Falls (USA)). Nov 1981. Contract 
AC07-76ID01570. 160p. NTIS, PC A08/MF AOl. Order 
Number DE82003355. 
The Raft River Geothermal Site has been evaluated over the 
past eight years by the United States Geological Survey and the 
Taaho National Engineering Laboratory asa moderate-temperature 
geothermal resource. The geoscience data gathered in the drilling 
and testing of seven geothermal wells suggest that the Raft River 
thermal reservoir is: (a) produced from fractures found at the con- 
tact metamorphic zone, apparently the base of detached normal 
faulting from the Bridge and Horse Well Fault zones of the Jim 
Sage Mountains; (b) anisotropic, with the major axis of hydraulic 
conductivity coincident to the Bridge Fault Zone; (c) hydraulically 
connected to the shallow thermal fluid of the Crook and BLM 
wells based upon both geochemistry and pressure response; (d) con- 
trolled by a mixture of diluted meteoric water recharging from the 
northwest and a saline sodium chloride water entering from the 
southwest. Although the hydrogeologic environment of the Raft 
River geothermal area is very complex and unique, it is typical of 
many Basin and Range systems. 


3873 (LBL—10907) User's manual for ANALYZE: a 
variable-rate, multiple-well, least-squares matching routine for 
well-test analysis. McEdwards, BG: Benson, S.M. (Law- 
rence Berkeley Lab., CA (USA)). Jul 1981. Contract W- 
7405-ENG-48. 73p. (CONF-8006188—1). NTIS, PC A04/ 
MF A0O1. Order Number DE82000266. 

From Geothermal computer program workshop; Berkeley, 
CA, USA (17 Jun 1980). 

ANALYZE is a history-matching program designed for 
pressure-transient analysis of well tests in single-phase, fluid-saturat- 
ed reservoirs. Both interference tests and production tests can be 
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analyzed to yield reservoir transmissivity (kh/j), storativity (phi 
ch), and hydrologic boundaries. An analytic solution is used to cal- 
culate the pressure drawdown/buildup in an idealized reservoir 
system. A schematic of the basic reservoir/well model assumed by 
the computational algorithm is shown. The reservoir is assumed to 
be an isothermal, isotropic, homogeneous, porous medium of con- 
stant thickness and infinite areal extent. The production well is 
modeled as a line source which fully penetrates the reservoir. The 
flow into the well is radial and uniformly distributed over the 
height of the well (gravity effects neglected). 


3874 (LBL—12341) Improved energy recovery from 
geothermal reservoirs. Boedvarsson, G.S.; Pruess, K.; Lipp- 
mann, M.; Bjoernsson, S. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1981. Contract W-7405-ENG-48. 2p. (CONF- 
811023—5). NTIS, PC A03/MF AOl. Order Number 
DE82001007. 

From 1981 SPE annual technical conference and exhibition; 
San Antonio, TX, USA (4 Oct 1981). 

Numerical simulation methods are used to study how the ex- 
ploitation of different horizons affects the behavior of a liquid- 
dominated geothermal reservoir. The reservoir model is a schemat- 
ic representation of the Olkaria field in Kenya. The model consists 
of a two-phase vapor-dominated zone overlying the main liquid 
dominated reservoir. Four different cases were studied, with fluid 
produced from: 1) the vapor zone only, 2) the liquid zone only, 3) 
both zones and 4) both zones, but assuming lower values for verti- 
cal permeability and porosity. The results indicate that production 
from the shallow two-phase zone, although resulting in higher enth- 
alpy fluids, may not be advantageous in the long run. Shallow pro- 
duction gives rise to a rather localized depletion of the reservoir, 
whereas production from deeper horizons may yield a more uni- 
form depletion proces, if vertical permeability is sufficiently large. 


3875 (LBL—12869) Simple model for fault-charged hy- 
drothermal systems. Bodvarsson, G.S.; Miller, C.W.; Benson, 
S.M. (Lawrence Berkeley Lab., CA (USA)). Jun 1981. Con- 
tract W-7405-ENG-48. 7p. (CONF-811015—16). NTIS, PC 
A02/MF AO01. Order Number DE82001008. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A two-dimensional transient model of fault-charged hydro- 
thermal systems has been developed. The model can be used to 
analyze temperature data from fault-charged hydrothermal systems, 
estimate the recharge rate from the fault, and determine how long 
the system has been under natural development. The model can 
also be used for theoretical studies of the development of fault-con- 
trolled hydrothermal systems. The model has been tentatively ap- 
plied to the low-temperature hydrothermal system at Susanville, 
California. A resonable match was obtained with the observed tem- 
perature data, and a hot water recharge rate of 9 x 10-® m*/s.m 
was calculated. 


3876 (LBL—12869-Rev.) Simple model for mers x 
hydrothermal systems. Bodvarsson, G.S.; Méiller, 
Benson, S.M. (Lawrence Berkeley Lab., CA (USA)). Aug 
1981. Contract W-7405-ENG-48. 25p. NTIS, PC A02. 

A01. Order Number DE82001510. 

A two-dimensional transient model of fault-charged hydro- 
thermal systems has been developed. The model can be used to 
analyze temperature data from fault-charged hydrothermal systems, 
estimate the recharge rate from the fault, and determine how long 
the system has been under natural development. The model can 
also be used for theoretical studies of the development of fault-con- 
trolled hydrothermal systems. The model has been tentatively ap- 
plied to the low-temperature hydrothermal system at Susanville, 
California. A reasonable match was obtained with the observed 
temperature data, and a hot water recharge rate of 9 x 10-* m*/s m 
was calculated. 
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Technology 
REFER ALSO TO CITATION(S) 3872, 3901 


3877 (DOE/ET/27011—1) Tuscarora area, Nevada: 
geothermal reservoir assessment case history, northern basin 
Pane ry 607 Red ter na lls rg rg 
Pilkin, H.D. (AMAX Exploration, Inc., Wheat Ridge, 
co SA). Aug 1981. Contract AC08-79ET27011. 45p. 
NTIS, PC A03/MF A0O1. Order Number DE82001328. 

The Tuscarora prospect is located at the north end of 
Independence Valley approximately 90 km north-northwest of 
Elko, Nevada. (Seothermal exploration on the prospect consisted of 
an integrated program of geologic, hydrogeochemical and soil geo- 
chemistry studies. Geophysical exploration included heatflow stud- 
ies, aeromagnetic, self-potential, gravity, dipole-dipole resistivity 
and magnetotelluric surveys. Exploration drilling includes thirty- 
two shallow thermal gradient holes, six intermediate depth tempera- 
ture gradient wells and one 5454 foot test for discovery well. Shal- 
low low-temperature reservoirs were encountered in the Tertiary 
rocks and in the Paleozoic rocks immediately beneath the Tertiary. 
Drilling problems forced the deep well to be stopped before the 
high-temperature reservoir was reached. 


3878 (DOE/ID/12079—28) Heat flow and geothermal 
assessment of the Escalante Desert, southwestern Utah, with 
emphasis on the Newcastle KGRA. Clement, M.D.; Chap- 
man, D.S. (Utah Univ., Salt Lake City (USA). Dept. of Ge- 
olo; and Geo hysics). Feb 1981. Contract ACO07- 
791D 12079. 126p. NTIS, PC A07/MF AO1. Order Number 
DE82003952. 

Twenty-five new regional heat flow measurements are pre- 
sented for the Escalante Desert region within the Great Basin of 
the western US. Heat flow excluding geothermal areas ranges from 
42 to 350 mW m~? but much of the variability may be caused by 
deeply circulating groundwater redistributing the regional flux. A 
subset of 10 sites drilled specifically to characterize the heat flow of 
the region yielded a mean of 100 mW m~? with a standard devi- 
ation of 22 mW m~?. An analysis of thermal conductivities of solid 
cylindrical discs and rock chips of rhyolite to andesite tuffs empha- 
sized the importance of porosity corrections to thermal conductiv- 
ity measurements. A blind geothermal system southwest of New- 
castle, Utah, situated within the Escalante Desert has also been 
studied. Heat flow results from 11 local drillholes yield values be- 
tween 163 and 3065 mW m~*. The 500 mW m™~? contour encloses 
an area of 9.4 km? By integrating the anomalous flux above back- 
ground over the thermal anomaly, a thermal power loss of 12.8 
mW and corresponding subsurface mass discharge of 32 kg s~* are 
calculated for this geothermal system. 


3879 (EGG—2125-Vol.2) Raft River geoscience case 
study: es. Dolenc, M.R.; Hull, L.C.; Mizell, S.A.; 
Russell, B.F.; Skiba, P.A.; Strawn, J.A.; Tullis, J.A. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Nov 1981. 
Contract AC07- 761D01570. 155p. NTIS, PC A08/MF AO1. 
Order Number DE82003553. 

The following are included in these appendices: lithology, x- 
ray analysis, and cores; well construction data; borehole geophysi- 
cal logs; chemical analyses from wells at the Raft River geothermal 
site; and bibliography. (MHR) 


3880 (LA-UR—81-2718) Log data comparison and quan- 
tification. Mathews, M.; LaDelfe, C. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 18p. 
(CONF-810976—1). NTIS, PC A02/MF AOl. Order 
Number DE82000576. 

From 8. formation evaluation of the Canadian Well Logging 
Society; Calgary, Canada (27 Sep 1981). 

Two geothermal wells were logged with similar wireline 
logs by several logging companies in a period of five years (1974 to 
1979). The results of these equivalent logs are quantitatively differ- 
ent and in some cases qualitatively different. This difference also 
occurs between the same type of logs recorded at different time in- 
tervals by the same logging company. These various log data are 
related and qualified when logging equipment has not been proper- 
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ly calibrated. All depths referred to for either well are from their 
respective kelly bushing (KB). The first well (Mesa 31-1) is in the 
Imperial Valley of California and penetrates a sand, shale, and clay 
sedimentary lithology with a maximum temperature of 165°C 
(330°F) and a total depth of 1882 m (6175 ft). The second well 
(Phillips 9-1) is in the Roosevelt Hot Springs known geothermal re- 
source areas (KGRA) of southwestern Utah and penetrates hy- 
drothermally altered (low-grade metamorphic) and igneous litho- 
logy with a maximum temperature of 225°C (440°F) and a toatl 
depth of 2098.5 m (6885 ft). During that period (1974 to 1979) cali- 
bration of logging equipment in metamorphic and igneous litholo- 
gies could not be done. The logging data from this well is not 
qualitatively comparable in all cases and indicates the need for cali- 
bration. The open-hole log data acquired from Mesa 31-1 and Phil- 
lips 9-1 wells were compared to core data from these wells and 
comparison factors were calculated to better quantify the open-hole 
log data. Then open-hole log data were compared to the cased-hole 
log data from various companies and additional comparison factors 
were calculated for the cased-hole log data. These comparison fac- 
tors allow for some quantification of these uncalibrated log data. 


3881 (SAND—81-7141) Geothermal potential on Kirt- 
land Air Force Base lands, Bernalillo County, New Mexico. 
Grant, P.R. Jr. (Sandia National Labs., Albuquerque, NM 
(USA); Energy Resources Exploration, Inc., Albuquerque, 
NM (USA)). Oct 1981. Contract AC04-76DP00789. | 
NTIS, PC A04/MF AO1. Order Number DE82003076. 

Extensive sampling and geochemical analysis of groundwater 
in and near the base disclosed no significant geothermal parameters. 
However, structural conditions and current hydrologic regimes 
strongly suggest that thermal waters would be masked by near sur- 
face, low temperature meteoric water originating as rain and snow- 
fall in the nearby mountains. Controlled source audio-magnetotel- 
luric (CSAMT) electromagnetic techniques, refraction seismic ex- 
periments, and gravity traverses were utilized on the base. These, 
together with published geohysical information that presents evi- 
dence for a shallow magma body beneath the Albuquerque Basin; 
favorable terrestrial heat flow, water chemistry, and shallow tem- 
perature gradient holes on the nearby mesa west of the Rio 
Grande; interpretation of regional gravity data; and geological data 
from nearby deep wells tend to confirm structural, stratigraphic, 
and hydrologic conditions favorable for developing an extensive in- 
termediate to high-temperature hydrothermal regime on portions of 
Kirtland AFB lands where intensive land use occurs. Two possible 
exploration and development scenarios are presented. One involves 
drilling a well to a depth of 3000 to 5000 ft (914 to 1524 m) to test 
the possibility of encountering higher than normal water tempera- 
tures on the basinward side of the faults underlying the travertine 
deposits. The other is to conduct limited reflection seismograph 
surveys in defined areas on the base to determine the depth to base- 
ment (granite) and thickness of the overyling, unconfined, water 
filled, relatively unconsolidated sand and gravel aquifer. 


1504 Legal And Institutional Aspects 


3882 (DOE/ID/12012—T1) South Dakota Geothermal 
Energy Handbook. (South Dakota Office of Energy Policy, 
Pierre (USA)). Jun 1980. Contract FC07-79I1D12012. 33p. 
NTIS, PC A03/MF A01. Order Number DE82004279. 

The sources of geothermal fluids in South Dakota are de- 
scribed and some of the problems that exist in utilization and mate- 
rials selection are detailed. Methods of heat extraction and the envi- 
ronmental concerns that accompany geothermal fluid development 
are briefly described. Governmental rules, regulations and legisla- 
tion are explained. The time and steps necessary to bring about the 
development of the geothermal resources are explained in detail. 
Some of the federal incentives that encourage the use of geother- 
mal energy are summarized. 


3883 (DOE/SF/01795—T10) Geothermal policy project. 
Quarterly report, March 1-May 30, 1980. Connor, T.D. (Na- 
tional Conference of State Legi tures, Denver, CO 
(USA)). Jun 1980. Contract FG03-78SFO1795. 13ip. 
(SAN—1795-10). NTIS, PC AO7/MF AO1. Order Number 
DE82003303. 

Portions of document are illegible. 
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Efforts continued to initiate geothermal and groundwater 
heat pump study activities in newly selected project states and to 
carry forward policy development in existing project states. Minne- 
sota and South Carolina have agreed to a groundwater heat pump 
study, and Maryland and Virginia have agreed to a follow-up geo- 
thermal study in 1980. Follow-up contacts were made with several 
other existing project states and state meetings and workshops were 
held in eleven project states. Two generic documents were pre- 
pared, the Geothermal Guidebook and the Guidebook to Ground- 
water Heat Pumps, in addition to several state-specific documents. 


3884 (DOE/SF/01795—T11) Geothermal policy project. 
Quarterly report, August 1-October 31, 1979. Sacarto, D.M. 
ational Conference of State Legislatures, Denver, CO 
SA)). Nov 1979. Contract FG03-78SF01795. ‘129p. 
SAN—1795-8). NTIS, PC AO7/MF AOl. Order Number 
DE82003304. 


The NCSL geothermal policy project continued with initiat- 
ing geothermal studies in new project states and furthering policy 
development in existing states. Activities of the project staff are re- 
viewed. (MHR) 


3885 (DOE/SF/01795—T12) State-government work- 
shop on barriers and incentives of geothermal energy re- 
sources (geothermal project). Annual report, March 1, 1979- 
February 29, 1980. (National Conference of State Legisla- 
tures, Denver, CO (USA)). May 1980. Contract FG03- 
78SF01795. 26p. (SAN—1795-10). NTIS, PC A03/MF AO1. 
Order Number DE82003302. 

The activities of the National Conference of State Legisla- 
tures’ Geothermal Project are summarized. The following are cov- 
ered: project objective and method of operation, state selection and 
development of state work plans, program elements, summary of 
state actions affecting geothermal development, and evaluation of 
project activities. (MHR) 


3886 (DOE/SF/01795—T13) Geothermal policy Pam. 
Quarterly report, September 1, 1980-November 30, 
ational Conference of State’ Legislatures, Sine. oe CO 
SA)). Jan 1981. Contract FG03-78SFO01795. 18ip. 
(SAN—1795-12). NTIS, PC A09/MF A0O1. Order Number 
DE82003301. 

Efforts continued to carry forward policy development in 
existing project states. Follow-up contacts were made with most 
project states, and state visits and meetings occurred in eight pro- 
ject states. Several state-specific documents and one background 
document, geothermal Policies in Selected States, were prepared 
during this reporting period. In Yakima, Washington, the project 
cosponsored a geothermal symposium with the Washington State 
Energy Office, in addition to attending several other geothermal 
meetings and conferences. 


3887 (DOE/SF/01795—T14) Geothermal policy project. 
Quarterly report, June 1-August 31, 1980. Connor, T.D. 
(National Conference of State Legislatures, Denver, CO 

SA)). Nov 1980. Contract FG03-78SFO01795. 43p. 
SAN—1795-11). NTIS, PC A03/MF AOl. Order Number 
DE82003299. 

Efforts continued to initiate geothermal and water source 
heat pump study activities in newly selected project states and to 
carry forward policy development in existing project states. 
Follow-up contacts were made with several project states, and state 
meetings and workshops were held in nine project states. Two 
state-specific documents were prepared during this reporting 
period, for Nevada and Wyoming. 


1505 Economic And Financial Aspects 


(DOE/RA/50112—T1) Analysis of how changed 
federal regulations and economic incentives affect financing of 
geothermal projects. Meyers, D.; Wiseman, E.; Bennett, V. 
(Energy Resources Co., Inc., Cambridge, MA (USA)). 4 
Nov 1980. Contract AC01-80RA50112. 8lp. NTIS, PC 
A05/MF AO1. Order Number DE82002461. 
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The effects of various financial incentives on potential devel- 
opers of geothermal electric energy are studied and the impact of 
timing of plant construction costs on geothermal electricity costs is 
assessed. The effect of the geothermal loan guarantee program on 
decisions by investor-owned utilities to build geothermal electric 
power plants was examined. The usefulness of additional investment 
tax credits was studied as a method for encouraging utilities to 
invest in geothermal energy. The independent firms which special- 
ize in geothermal resource development are described. The role of 
municipal and cooperative utilities in geothermal resource develop- 
ment was assessed in detail. Busbar capital costs were calculated for 
geothermal energy under a variety of ownerships with several as- 
sumptions about financial incentives. (MHR) 


1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 3863 


(UCID—19059) Sedimentation plan to assess the 

Samet af soutaanak aaiiieg te tn adaie ic ecosystem in 

the Geyers Calistoga KGRA. Ireland, R.R. (Lawrence Liver- 

more National Lab., CA (USA)). 19 May 1981. Contract 

W-7405-ENG-48. 45p. NTIS, PC A03/MF AOl. Order 
Number DE82001688. 

The prevention of sedimentation or siltation in aquatic eco- 


-—systems is always a key environmental issue in the development and 


operation of power plant units. This report describes a field pro- 
gram which will assess the amount of sedimentation in the streams 
and tributaties of the Geysers-Calistoga Known Geothermal Re- 
source Area (KGRA) due to development-related or other site-spe- 
cific activities. This sediment plan is one part of a four part venture 
- the others are water quality, benthic invertebrates and fisheries 
studies - initiated by the California Energy Commission and involv- 
ing numerous California organizations. Included in this report are 
the cost breakdowns for each phase, maps and rationale of the sam- 
pling sites, the methodology for the laboratory sample processing, 
and examples of the type of graphic and tabular output expected. 


3890 (UCRL—15391) Baseline health effects data appli- 
cable to anticipated geothermal resource development in Im- 
perial County. Final report. (Lawrence Livermore National 
Lab., CA (USA); California Dept. of Health Services, 
Berkeley (USA)). Jun 1981. Contract W-7405-ENG-48. 17p. 
NTIS, PC A02/MF AO1. Order Number DE82001669. 

The effects of budget cuts on the original contract proposal 
are described. A task by task description of the program is present- 
ed including results and outcome of the task. (MHR) 


3891 (UCRL—15392) Imperial County baseline health 
potential impact of geothermal energy. Deane, M. 
(Calif ornia Univ., Livermore (USA). Lawrence Livermore 
National Lab.). Jun 1981. Contract W-7405-ENG-48. 169p 
NTIS, PC A09/MF A0O1. Order Number DE82001672. 

The survey purpose, methods, and statistical methods are 
presented. Results are discussed according to: area differences in 
background variables, area differences in health variables, area dif- 
ferences in annoyance reactions, and comparison of symptom fre- 
quencies with age, smoking, and drinking. Included in appendices 
are tables of data, enumeration forms, the questionnaire, interviewer 
cards, and interviewer instructions. (MHR) 


3892 (UCRL—53204) Hot-dry-rock energy: review of 
environmental aspects. O’Banion, K. (Lawrence Livermore 
National Lab., CA (USA)). 13 Oct 1981. Contract W-7405- 
ENG-48. 40p. NTIS, PC A03/MF A0Ol. Order Number 
DE82003283. 

The potential environmental and socioeconomic impacts of 
the production of energy contained in hot dry rock (HDR) is sur- 
veyed here. In general, careful siting and timing and routine control 
measures should be adequate to prevent significant environmental 
harm; sites of particular ecological or visual and recreational value, 
however, may require more extensive (and more expensive) precau- 
tions such as using multiwell pads to reduce land disturbance and 
dry or wet and dry cooling towers to reduce or eliminate the con- 
sumptive use of water. The most important uncertainty among the 
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environmental concerns is the seismic response of HDR formations 
to short-duration fluid injections at pressures above fracture thresh- 
olds; continued monitoring at HDR development sites is necessary. 
The direct socioeconomic impacts of HDR development should be 
relatively minor, owing to its capital-intensive nature. Of greater 
potential importance are the indirect jobs resulting from such de- 
velopment, which could cause significant demographic (and thus 
fiscal and social) impacts in sparsely populated regions. However, 
such indirect growth is not expected to begin until a large, stable 
HDR industry is established in a region, and thus its impacts are 
expected to be permanent rather than transient. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 3900 


(DOE/ET/28320—47) Minutes of the tenth meet- 
rng of the — for the AF of . io o 
energy con Pet Pocinne (Brown Univ., 
Providence RIC RI (usa). Di Div. of gineering), Mar 1981. 
Contract AS02-76ET28320. 233p. (CONF-810254—). NTIS, 
PC Al1/MF AOl1. 

From 10. meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts; Salt Lake City, UT, USA 
(24 Feb _— 

The agenda, list of participants, and minutes of the meeting 
are presented. Included in the appendices are figures, data, outlines, 
etc. from the following presentations: 500 kW Direct-Contact Heat 
Exchanger Pilot Plant; LBL/EPRI Heat Exchanger Field Test, 
Critical Temperature and Pressure Comparisons for n-Butane/n- 
Pentane Mixtures; Second Law Techniques in the Correlation of 
Cost-Optimized Binary Power Plants; Outline of Chapter on Geo- 
thermal Well Logging; Outline and Highlights from Geothermal 
Drilling and Completion Technology Development Program 
Annual Progress: October 1979-September 1980; Geothermal Well 
Stimulation; World Update on Installed Geothermal Power Plants; 
Baca No. 1 Demonstration Flask Plant: Technical and Cost Data; 
Heber Binary Project; 45 mw Demonstration Plant; Raft River 5 
mw Geothermal Dual-Boiling-Cycle Plant; Materials Consider- 
ations in the Design of Geothermal Power Plants; Raft River Brine 
Treatment for Tower Make-up; and Site Photographs of Raft River 
Valley. 


3894 (DOE/ET/37116—T4) Geothermal probabilistic 
cost study. Orren, L.H.; Ziman, G.M.; pg rr Lee, 
T.K.; Noll, R.; Wilde, L.; Sadanand, V. ‘(National Aeronav- 
tics and Space Administration, Pasadena, CA (USA); Jet 
Propulsion Lab., CA (USA)). Aug 1981. Contract 
AI03- 79ET37116. 196p. NTIS, PC A09/MF AOl. Order 
Number DE82003230. 

A tool is presented to quantify the risks of geothermal proj- 
ects, the Geothermal Probabilistic Cost Model (GPCM). The 
GPCM model is used to evaluate a geothermal reservoir for a 
binary-cycle electric plant at Heber, California. Three institutional 
aspects of the geothermal risk which can shift the risk among dif- 
ferent agents are analyzed. The leasing of geothermal land, con- 
tracting between the producer and the user of the geothermal heat, 
and insurance against faulty performance are examined. (MHR) 


3895 (EPRI-AP—2085) Preliminary reliability and 
availability analysis of the Heber geothermal binary demon- 
stration plant. Final report. Himpler, H.; White, J.; Witt, J. 
(Arinc Research Corp., Annapoli MD (USA)). Oct 1981. 
75p. NTIS, PC A04, A0l. Order Number DE82900975. 

An assessment is presented of the reliability and availability 
of the Heber Geothermal Binary Demonstration Plant on the basis 
of preliminary design information. It also identifies and ranks com- 
ponents of the plant in order of their criticality to system operation 
and their contribution to system unavailability. The sensitivity of 
the various components to uncertainties of data and the potential 
for reliability growth are also examined. The assessment results 
were obtained through the adaptation and application of an existing 
reliability and availability methodology to the Heber plant design. 
These preliminary assessments were made to assist (1) in evaluating 
design alternatives for the plant and (2) in demonstrating that the 
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closed-loop, multiple-fluid, binary cycle geothermal concept is com- 
petitive with the more conventional flashed steam cycle technol- 
ogy. The Heber Geothermal Binary Demonstration Plant Project is 
a cooperative effort directed toward accelerating geothermal devel- 
opment for power generation and establishing the binary cycle 
technology as a proven alternative to the flashed steam cycle for 
moderate temperature hydrothermal resources. The binary power 
plant would have a capacity of 45 MW/sub e/ net and would 
derive its energy from the low salinity (14,000 ppM), moderate tem- 
perature (360°F, 182°C) fluid from the Heber reservoir in southern 
California. 


(UCID—19205) Assessment of the suitability of 


Imperial 
Rigdon, L.P. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). Sep 1981. Contract W- 
7405-ENG-48. 36p. NTIS, PC A03/MF AOl. Order 
Number DE82001869. 

Evaluation of the quality of agricultural waste water is the 
first step in assessing the sitability of agricultural waste water for 
geothermal power plant cooling. In this study samples of agricul- 
tural waste water from the New and Alamo rivers located in the 
Imperial Valley of California are analyzed. Determinations of 
standard water quality parameters, solids content, and inorganic 
compositions of the solids are made. The results are compared with 
data on samples of irrigation water and steam condensate also ob- 
tained from sites in the Imperial Valley. The data are evaluated in 
relation to cooling tower operation, waste generation, and waste 


disposal. 
1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 3866, 3867, 3868, 3869, 3870, 3871, 3874, 
3893, 3894 


3897 (CONF-811026—11) Structural geology of wells of 
opportunity tested during 1980 and 1981. Peterson, K.P. 
(Eaton Operating Co., Inc., Houston, TX (USA)). 1981. 
Contract AC08-80ET27081. 48p. NTIS, PC A03/MF AO1. 
Order Number DE82000594. 

From 5. geopressured-geothermal energy conference; Baton 
Rouge, LA, USA (13 Oct 1981). 

Six geopressured-geothermal reservoirs have been tested. 
These reservoirs have been isolated in one or more directions by 
down-to-the-coast growth-type faulting. The two main types are 
those bounded updip by a single sealing fault and anticlinal traps 
bounded both up and down dip of the structure. Additional perme- 
ability barriers were encountered during testing. These barriers 
were not predicted in the original geologic evaluations and show 
the need to seek larger reservoirs in future tests. 


3898 (DOE/ET/27225—8) Flow in geothermal wells: 
Part III. Calculation model for self-flowing well. Bilicki, Z.; 
Kestin, J.; Michaelides, E.E. (Brown Univ., Providence, RI 
(USA). Div. of Engineering). Jun 1981. Contract AC02- 
79ET27225. 84p. NTIS, PC AOS/MF A0Ol1. Order Number 
DE82001806. 

The theoretical model described predicts the temperature, 
pressure, dynamic dryness fraction, and void fraction along the ver- 
tical channel of two-phase flow. The existing data from operating 
wells indicate good agreement with the model. (MHR) 


3899 (DOE/ET/28324—9) Development of geothermal- 
well-completion systems. Final report. Nelson, E.B. (Dow 
Chemical Co., Tulsa, OK (USA). Dowell Div.). 1979. Con- 
tract ACO02- 77ET28324. 189p. NTIS, PC A09/MF AOI1. 
Order Number DE82002763. 

Results of a three year study concerning the completion of 
geothermal wells, specifically cementing, are reported. The re- 
search involved some specific tasks: (1) determination of properties 
an adequate geothermal well cement must possess; (2) thorough 
evaluation of current high temperature oilwell cementing technol- 
ogy in a geothermal context; (3) basic research concerning the 
chemical and physical behavior of cements in a geothermal envi- 
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ronment; (4) recommendation of specific cement systems suitable 
for use in a geothermal well. 


3900 (DOE/ET/28443—T16) GTF test program. (San 
Diego Gas and Electric Co., CA (USA)). 31 Dec 1975. 
Contract AC03-76ET28443. 102p. NTIS, PC A06/MF AOl1. 
Order Number DE81026276. 

The goal of the GTF (Geothermal Test Facility) Test Pro- 
gram is to evaluate the geothermal resources in the Niland area and 
determine if they can be effectively converted into electric power. 
This program will examine the four critical areas of geothermal 
power development: (I) reservoir analysis, (II) energy extraction 
and conversion, (III) environmental effects, and (IV) operation and 
maintenance. These areas are discussed and a detailed test program 
is presented. 


3901 (SAND—81-2093) Geothermal technology develop- 
ment program. Quarterly progress report, April-June 1981. 
Kelsey, J.R. (ed.). (Sandia National Labs., Albuquerque, 
NM (USA)). Oct 1981. Contract AC04-76DP00789. @op. 
NTIS, PC A04/MF A01. Order Number DE82003110. 

The status of ongoing research in rock penetration mechan- 
ics, fluid technology, borehole mechanics, and diagnostics technol- 
ogy is reported. (MHR) 


3902 (SAND—81-7127) Geothermal wells: a forecast of 
drilling activity. Brown, G.L.; Mansure, A.J.; Miewald, J.N. 
(Sandia National Labs., Albuquerque, NM (USA)). Jul 1981. 
Contract AC04-76DP00789. 65p. NTIS, PC A04/MF AOl1. 
Order Number DE82003109. 

Numbers and problems for geothermal welis expected to be 
drilled in the United States between 1981 and 2000 AD are fore- 
casted. The 3800 wells forecasted for major electric power projects 
(totaling 6 GWe of capacity) are categorized by type (production, 
etc.), and by location (The Geysers, etc.). 6000 wells are forecasted 
for direct heat projects (totaling 0.02 Quads per year). Equations 
are developed for forecasting the number of wells, and data is pre- 
sented. Drilling and completion problems in The Geysers, The Im- 
perial Valley, Roosevelt Hot Springs, the Valles Caldera, northern 
Nevada, Klamath Falls, Reno, Alaska, and Pagosa Springs are dis- 
cussed. Likely areas for near term direct heat projects are identi- 
fied. 


3903 (SAND—81-7142) Evaluation of high-pressure 
drilling fluid supply systems. McDonald, M.C.; Reichman, 
J.M.; Theimer, K.J. (Sandia National Labs., Albuquerque, 
NM (USA); Flow Technology Co., Kent, WA (USA)). Oct 
1981. Contract AC04-76DP00789. 78p. NTIS, PC A05/MF 
A01. Order Number DE82003911. 

A study was undertaken to help determine the technical and 
economic feasibility of developing a high-pressure fluid-jet drilling 
system for the production of geothermal wells. Three system con- 
cepts were developed and analyzed in terms of costs, component 
availability, and required new-component development. These con- 
cepts included a single-conduit system that supplies the downhole 
cutting nozzles directly via surface-located high-pressure pumps; a 
single-conduit system utilizing low-pressure surface pumps to 
supply and operate a high-pressure downhole pump, which in turn 
supplies the cutting nozzles; and a dual-conduit system supplying 
surface-generated high-pressure fluid for cutting via one conduit 
and low-pressure scavenging fluid via the other. It is concluded 
that the single-conduit downhole pump system concept has the 
greatest potential for success in this application. 28 figures, 11 
tables. 


1510 Direct Energy Utilization 


REFER ALSO TO CITATION(S) 3864 


16 TIDAL POWER 
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1608 Wave Energy Converters 
REFER ALSO TO CITATION(S) 3734 


moval igen aoa ee § 1), pp 6.1.1-6.1.6) SERI 
program. aay B.; Davidoff, P. (Solar 
ye a Inst., Sol en, CA). Jun 1980. NTIS, PC 

Als, AOl1. Order Number DE8 1023963. 
From 7. ocean energy conference; Washington, DC, USA (2 


Jun =. 

e goal of the Wave Energy Program at the Solar Energy 
Research Institute, is the investigation of, and the acceleration of 
the technical, economic, and commercial viability of wave energy 
system. Thus, the program is designed to emphasize a terse but 
thorough assessment and development of any of the wave technol- 
ogies which indicate a potential to deliver cost effective power 
when viewed in the operating context of a total offshore power 
generating system. The objectives and strategy for this program, its 
context within the international wave device development commu- 
nity, and the future program plans are presented. 


3905 (CONF-800633—(Vol.1), pp 6.2.1-6.2.3) Northern 
Hemisphere analysis of the wave energy resource. Pierson, 
W.J.; Salfi, R.E. (CUNY Inst. of Marine and Atmospheric 
Sciences, New York, NY). Jun 1980. NTIS, PC Al19/MF 
A0l. Order Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A study of the power available from ocean waves at selected 
sites in the Northern Hemisphere is described. The results are based 
on a hindcasted climatology of ocean wave spectra. The climatolo- 
gy data are tabulated. (LEW) 


3906 (CONF-800633—(Vol.1), pp 6.3.1-6.3.10) System- 
atic evaluation of wave energy systems. Midboe, E.A.; 
Hudon, T.J.; Watts, J.L. (Gibbs and Cox, Inc., Arlington, 
VA). Jun 1980. NTIS, PC A19/MF AOl. Order Number 
DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 


Jun ome. 
e status of an ongoing study being conducted for the 


DOE/SERI Ocean Wave Energy Conversion Program is present- 
ed. The objectives of the study are to: develop a comprehensive 
method to evaluate wave energy systems; synthesize generic wave 
systems; and perform an initial evaluation of the systems. The study 
methodology involves development of a benefit to cost ratio using 
standard ship and offshore platform design practices. 


3907 (CONF-800633—(Vol.1), pp 6.4.1-6.4.5) Review 
of the wave energy conversion project in the Sea of Japan. 
McCormick, M.E. (Naval Academy, Annapolis, MD); 
Masuda, Y. Jun 1980. NTIS, PC A19/MF AOl. Order 
Number DE81023963. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Under the auspices of the International Energy Agency 
(IEA), Canada, Ireland, Japan, and the United Kingdom and the 
United States have jointly conducted a full-scale sea-trial of a float- 
ing pneumatic wave energy turbine system called Kaimei. The 
second phase of the three-phase study is the actual sea trial. The 
history of the project, the technical descriptions of the wave energy 
conversion system and the preliminary sea-trial results are de- 
scribed. 


3908 (CONF- ge a 1), pp 6.5.1-6.5.9) Develop- 
ment of wave energy ited Kingdom: 1976-1980. 
Grove-Palmer, C.O.J. + eon Tech. Suppport Unit, Ox- 
fordshire, England). Jun 1980. NTIS, PC A19/MF AOl. 
Order Number DE81023963. 
From 7. ocean energy conference; Washington, DC, USA (2 
Jun = 
¢ United Kingdom's wave energy program is reviewed. 
The historical development of some wave energy conversion de- 
vices is reviewed and the results of wave measurments are dis- 
cussed briefly. The costs estimated for wave energy systems are 
briefly summarized. Numerous designs are illustrated. The program 
management philosophy is briefly stated. (LEW) 
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REFER ALSO TO CITATION(S) 3913, 3915, 3917 


3909 (UUIM—60) Complete system for probing the de- 
tailed structurecof atmospheric layer flow. Hoeg- 
stroem, U.; Lenger, L.; Knudsen, E. (Uppsala Univ. 
(Sweden). Meteorologiska Institutionen). 1980. 47p. NTIS, 
PC A03/MF A011. Order Number DE82900935. 

A sensitive mobile system for atmospheric turbulence re- 
search is presented. It consists of sensors with necessary electronics 
and cables, a recording system, calibration facilities and evaluation 
programs. The instrumental sensors include three slanting hot wire 
probes placed on a wind vane, thin platinum resistors for tempera- 
ture and wet bulb temperature measurements respectively. The hot 
wire probes are operated in constant temperature bridges, designed 
with integrated circuits which are physically placed near the sen- 
sors in order to reduce adverse effects from long leads. The effect 
of ambient air temperature on the hot wire signals is taken into ac- 
count explicitly with the aid of theoretically and experimentally de- 
termined functions. In order to get maximum accuracy each probe 
head with its three hot wires is calibrated in a small wind tunnel 
before and after each series of field tests. The turbulence instru- 
ments are fitted with electronic tilt sensors which allow allignment 
within +- 0.2 degree. This enables explicit determination of the 
mean vertical wind component for a run. Data are recorded digital- 
ly on computer tape. Complete data from four instruments are re- 
corded almost simultaneously (within 3 ms) 20 times per second. In 
order to reduce aliasing the signals are prefiltered at 10 Hz. 


1703 Regulations 


3910 (MASEC-R—81-070) MASEC sponsored work- 

shops on wind and the Public Utility Regulatory Policies Act 

(PURPA). (Mid-American Solar Energy Pe Minne- 

apolis, MN (USA)). Jun 1981. Contract A 79CS30150. 

Ms (W—101-3). NTIS, PC A03/MF A011. Order Number 
82001189. 

The goal of MASEC’s Small Wind Program is to increase 
the utilization of Small Wind Energy Conversion Systems 
(SWECS) by selected market groups in the region. The objective is 
to develop and disseminate informational materials dealing with the 
Public Utility Regulatory Policies Act (PURPA), manufacturers of 
small wind machines, and wind resource availability. As part of the 
strategy for achieving this objective, MASEC sponsored three con- 
ferences. Two small conferences were held for utilities and equip- 
ment manufacturers to discuss consumers’ use of alternative energy 
sources and PURPA, and a larger conference was held for consum- 
ers, utility representatives, government researchers and marketers 
of wind power products. 


3911 (SERI/TP—211-1421) Acquisition of wind rights 
for wind energy development. Noun, R.J. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Nov 1981. Contract 
AC02-77CH00178. 12p. (CONF-811043—5). NTIS, PC 
A02/MF AO1. Order Number DE82001545. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

Identifying suitable sites for large wind machine clusters, or 
wind farms, requires more than finding a location with an adequate 
wind resource. Consideration must also be given to the question of 
how land-use policies and regulations will affect the siting of wind 
system installations. In particular, the issue of acquiring wind rights, 
or guaranteed access to the wind resource for electric power gen- 
eration, will be vital to the development of wind energy. This 
paper examines several methods for acquiring and preserving access 
to the wind resource and for dealing with related land-use issues. 
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3912 nae poooa Small-wind-systems application 
and executive summary. (JBF Sci- 
m, MA (USA)). Jun 1981. Contract 
rovers Grp, Win an NTIS, PC A17/MF AOl. Order 

Number DE82003748 

This detailed application study of Small Wind Energy Con- 
version Systems (SWECS) was conducted for the Department of 
Energy under subcontract with the Rockwell International Corpo- 
ration. The purpose of the study was to estimate the potential 
market for SWEC, or wind machines smaller than 100 kW for five 
selected applications. The goals of the study were to aid manufac- 
turers in attaining financing by convincing venture capital investors 
of the potential of SWECS and to aid government planners in allo- 
cating R and D expenditures that will effectively advance SWECS 
commercialization. Based on these goals, the study: (1) provides a 
basis for assisting the DOE in planning R and D programs that will 
advance the state of SWECS industry; (2) quantifies estimates of 
market size vs. installed system cost to enable industry to plan ex- 
pansion of capacity and product lines; (3) identifies marketing strat- 
egies for industry to use in attaining financing from investors and in 
achieving sales goals; and (4) provides DOE with data that will 
assist in determining actions, incentives, and/or legislation required 
to achieve a commercially viable SWECS industry. The five appli- 
cations were selected through an initial screening and priority-rank- 
ing analysis. The year of analysis was 1985, but all dollar amounts, 
such as fuel costs, are expressed in 1980 dollars. The five SWECS 
applications investigated were farm residences, non-farm residences, 
rural electric cooperatives, feed grinders, and remote communities. 


3913 (SERI/TR—98336-1) Electric utility value analy- 
sis methodology for wind energy conversion systems. Bush, 
L.R.; Cretcher, C.K.; Davey, T.H. (Solar Ener "BY Research 
Inst., Golden, CO (USA); Aerospace Corp. Segundo, 
CA (USA). Energy and Resources Div.). "ie 1981. Con- 
tract AC02-77CHO00178. 3lp. NTIS, PC A03/MF AOl. 
Order Number DE82003573. 

The methodology summarized in this report was developed 
in support of a study of the value of augmenting conventional elec- 
tric energy generation with wind energy conversion systems 
(WECS). A major objective of the value analysis study is the cre- 
ation of an analytical methodology to assess WECS installed in a 
utility's generation system. The pertinent measures of value include 
both the displacement of conventional fuels measured in volumetric 
and economic terms, and the potential for capacity credit, realized 
either through the sale of capacity of deferral of new installations. 
Recognizing the strong site dependence of wind energy conversion, 
a second major objective of the value analysis study is the applica- 
tion of the methodology to several candidate utilities. These results 
will illustrate the practicability of the methodology and identify any 
deficiencies, alloy a comparison of relative WECS value among the 
sites studied, and develop background information pertinent to pos- 
sible selection decisions for WECS siting and level of penetration. 
The specific purpose of this report is to outline the methodology 
developed in support of the value analysis study. 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 3911, 3913 


3914 (CONF-811043—6) Operational concepts for large 
wind-turbine arrays. Reddoch, T.W.; Barnes, P.R.; Lawler, 
J.S.; Skroski, J.C. (Oak Ridge National Lab., TN (USA); 
Tennessee Univ., Knoxville (USA). Dept. of Electrical En- 
aye gag ae Department of Energy, W. gton, DC (USA). 

v. of Electric Energy Systems). 1981. Contract W-7405- 
ENG-26. 1lp. NTIS, PC A02/MF AOl1. Order Number 
DE82002876. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A primary application of wind electric generation is expect- 
ed to be large clusters or arrays of megawatt-size wind turbines 
connected to the utility transmission network. Array output power 
variations due to the uncontrolled nature of the wind resource can 
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cause undesirable dynamic impacts on the utility system such as ex- 
cessive frequency and/or tie-a-line power flow deviations. As a 
consequence, spinning reserve, unloadable generation, and load fol- 
lowing requirements and their associated economic penalties tend 
to increase as wind electric generation is added to the system. 
However, if array power variations are limited and/or anticipated, 
the associated operation and economic penalties can be significantly 
reduced. In this paper, a number of operational concepts are con- 
sidered which have the potential to enhance the effectiveness of 
wind turbine arrays in the utility system. 


3915 (DOE/ET/20316—80-2) Guide to biological wind 
prospecting. Final Wade, J.E.; Hewson, E.W. 
(Oregon State Univ., Corvallis (USA). 
ic Science). Oct 1981. Contract AT06-76ET20316 
NTIS, PC A06/MF A0O1. Order Number DE82001425. 
Biological Wind Prospecting provides techniques for using 
the natural indicators around us as a guide to the strength, speed, 
frequency, and direction of the wind. The basis for this wind pro- 
specting is interpretation and study of the shape and distribution of 
trees, shrubs, insects, and animals, combined with analysis of the 
impressions of people living in the areas under investigation. The 
quantitative relationship between mean annual wind speed and 
three indices of wind effects on trees is shown. Trees can be used 
successfully to determine mean wind direction, identify the occur- 
rence of severe wind or ice loads, and, most importantly, to esti- 
mate mean annual wind speed. 


t. of goa 
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3916 (DOE/ET/20466—78/1) Dynamics of single- and 
multi-unit wind-energy conversion plants supplying electric- 
utility systems. Hinrichsen, E.N.; Nolan, P.J. (Power Tech- 
nologies, Inc., Schenectady, NY (USA)). Aug 1981. Con- 
tract ACO1-78ET20466. 141p. NTIS, PC A07/MF AOl1. 
Order Number DE82000666. 

The development of large wind turbine generators (WTGs) 
and their integration into electric power systems is accelerating. 
Since wind is neither as steady nor as dense a form of energy as 
steam or water, wind turbine generators differ greatly in construc- 
tion and operation from steam and hydro turbine generators. This 
study analyzes the dynamic behavior of WTGs connected to utility 
power systems. 


3917 (PNL—3876) Annual report of the Wind Charac- 
teristics Program Element, October 1979-September 1980. 
Wendell, L.L.; Barchet, W.R.; Connell, J.R.; Miller, A.H.; 
Pennell, W.T.; Renne, D.S. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Sep 1981. Contract AC06-76RL01830. 
200p. NTIS, PC A09/MF AOl. Order Number 
DE82004876. 

This annual report briefly describes the technical progress 
within each segment of the WCPE from October 1979 through 
September 1980. It includes the progress accomplished directly by 
the Pacific Northwest Laboratory (PNL) and by subcontractors 
funded directly by DOE or through PNL. To expedite the manage- 
ment of the activities to produce the required information, the 
WCPE has been divided into three program areas: Wind Energy 
Prospecting, Support for Design and Operations, and Site Evalua- 
tion. Accomplishments in each of these program areas provide a 
highlight of WCPE activities in FY 1980. 


3918 (RFP—3232/1) UTRC 8-kW wind system: Phase 
II - fabrication and test. Executive summary. Taylor, R.B.; 
Cheney, M.C. (United Technologies Research Center, East 
Hartford, CT (USA)). 4 Feb 1981. Contract AC04- 
76DP03533. 13p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82003883. 

The final design that evolved from Phase I is a horizontal 
axis, two-bladed, down-wind free-yaw rotor with a diameter of 9.45 
m (31 ft) and a steel tower with 16.8-m (55-ft) height that is sup- 
ported by guy wires. Field testing of the prototype was completed 
in Phase II and successfully demonstrated the various features of 
the UTRC 8 kW wind turbine. Test evaluation is presently continu- 
ing at Rocky Flats, CO, and preliminary results indicate that the 
WTG is performing well in all aspects. The various features of the 
UTRC Bearingless Wind Turbine, which were conceived and wind 
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tunnel tested during the earlier ERDA contracts and the first year 
of this program, were successfully demonstrated in full-scale during 
the field testing reported. The specific operating characteristics 
which were verified are: the passive self-starting feature, the proper 
blade pitch schedule to place the blade at its pitch setting for high 
performance, the automatic pitch increase to place the blade at its 
stall angle to limit rotor speed in the event of decoupling from the 
grid, and the passive yaw feature which provides for the continu- 
ous self-alignment to wind direction changes. 


3919 (RFP—3232/2) UTRC 8-kW wind system: Phase 
II - fabrication and test. Technical report. Taylor, R.B.; 
Cheney, M.C. (United Technologies Research Center, East 
Hartford, CT (USA)). 4 Feb 1981. Contract AC04- 
76DP03533. 96p. NTIS, PC AOS/MF AO1. Order Number 
DE82003885. 

This Phase II summary contains a description of the 8 kW 
wind turbine full-scale hardware fabrication, and the results of the 
preliminary testing conducted at East Hartford, CT. Also summa- 
rized in this report are the results of wind tunnel testing of a 1/3- 
scale model, which was conducted to evaluate the rotor stability 
characteristics under stalled overspeed conditions. Although two 
low speed start-up problems were encountered during the full-scale 
testing, and subsequently corrected, the system demonstrated the 
predicted performance characteristics and the basic operating fea- 
tures which are unique to the UTRC design. 


3920 (RFP—3238) Windworks 8-kW wind-turbine gen- 
erator: failure analysis and corrective-design modification. 
Balcerak, J.C.; Boland, J.F.; Carr, M.J.; Grotzky, V.K. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). Sep 1980. Contract AC04-76DP03533. 68p. 
NTIS, PC A04/MF AO1. Order Number DE82003751. 

On March 8, 1980, approximately two weeks after being in- 
stalled at the Rocky Flats Wind Systems Test Site, the Windworks 
8 kW prototype wind system dropped one of its three blades. Al- 
though this failure occurred during a moderate wind period during 
a weekend, strong winds ensued the next day, preventing the tower 
from being lowered. These winds caused the two remaining blades 
to periodically turn the rotor, resulting in additional damage to the 
blades, tower, instrument wiring, nacelle, and alternator. One of 
these two blades finally broke at the root attachment and fell at the 
base of the tower, nearly in the same position as the first blade. The 
analysis which proceeded from this failure determined that a com- 
bination of material defects, design deficiency, and inadequate qual- 
ity control combined to produce the failure. The failed part is being 
redesigned to increase the strength. In the future, radiographic in- 
spection of the critical parts will be increased by the manufacturer. 


3921 (RISO-M—2193) Test plant for and a survey of 
small Danish windmills. Petersen, H. (Risoe National Lab., 
Roskilde (Denmark)). Feb 1980. 52p. NTIS, PC A04/MF 
A01. Order Number DE82900776. 

The report describes the project for small windmills funded 
by the Ministry of Energy, and managed and carried out at Risoe 
National Laboratory. The test plant is described and a survey of 
Danish windmills is presented. Some requirements for windmills are 
mentioned and the interface with the electric utilities is also given. 


3922 (RISO-M—2194) Some data for the 12-m long 
wind turbine blade manufactured by Voelund A/S and O.L. 
Boats, Denmark. Petersen, H. (Risoe National Lab., Ros- 
kilde (Denmark)). Oct 1979. 22p. NTIS, PC A02/MF AOl1. 
Order Number DE82900768. 

The report describes in some details the glass-fibre blades de- 
signed for the use as outer wing panels for the two Danish Nibe 
Windmills. However, the blades may find application in other 
windmill designs, for which reason they are described here inde- 
pendingly of their original application. The glass-fibre D-spare and 
the steel parts for attachment of the wind are manufactured by 
Voelund A/S, Viborg, while the shells and the glueing of the shells 
onto the D-spar are performed by O.L. Boats, Ringsted, Denmark. 
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3923 (RISO-M—2199) Static deflection and eigenfre- 
quency analysis of the Nibe wind turbine rotors. Theoretical 
background. Lundsager, P.; Gunneskov, O. National 
Lab., Roskilde k)). Feb 1980. 25p. NTIS, PC A02/ 
MF ‘AO1. Order Number DE82900769. 

This report describes the theoretical background for the 
structural calculations performed by Risoe National Laboratory as 
consultants for the wind power programme of the Ministry of 
Commerce and the electric utilities in Denmark. Furthermore a 
general description of the analysis procedures is given as a survey 
of types of calculations made. 


3924 (RISO-M—2207) Working report and instruction 
for re ot eee ee § ee eee 
mill, Ethelfeld, J.; Jensen, F.; Kjoeller, J.; Lystrup, 
(Risoe National Roskilde (Denmark)). Jan 1980" "a0. 
NTIS, PC A02/MF AOl. Order Number DE82900764. 

This report is made to give the owners of Riisager windmills 
an instruction to make service and repair of the fiber glass wings. 


3925 (RISO-M—2220) Status report on activations 
system, centrifugal switch, of a 30 kW Riisager moelle with 
10 m wing span. Ethelfeld, J. (Risoe National Lab., Roskilde 
(Denmark)). Mar 1980. 18p. (In Danish). NTIS, PC A02/ 
MF AO1. Order Number DE82900765. 

The report is made the help the owners and the technical 
prsonnel of old wind mills: 1) to make a new induction sensor 
which gives a quick activation of the original brake activation 
system 2) to build a new brake activation system, with its own new 
independent induction sensor system 3) to change the (original) 
centrifugal switch for the brake so that a quicker activation is ob- 
tained. 


(RISO-M—2225) i measurements on SJ-10 
kW-R windmill. Rasmussen, F. (Risoe National Lab., Ros- 
kilde (Denmark)). Mar 1980. 19p. NTIS, PC A02/MF A0l. 
Order Number DE82900763. 

This report contains results from measurements of power 
output for a 10 kW, 5.65-m diameter windrose. The improvements 
of the Windmill during the tests are descrbed and the yearly energy 
output is computed for the windmill situated at different wind loca- 
tions. 


3927 (RISO-M—2226) Power measurements of 15-kW 
giro windmill. Rasmussen, F. (Risoe National Lab., Roskilde 
(Denmark)). Mar 1980. 13p. NTIS, PC A02/MF AOl. 
Order Number DE82900761. 

It is investigated if the results from temporary measurements 
of power output for a 15-kW giro windmill are in reasonable ac- 
cordance with computed values. The measuring programme was in- 
terrupted because of an accident with the windmill, so the consider- 
ations form the basis of further development of the windmill. 


3928 (RISO-M—2227) Power measurements of 30-kW 
Riisager windmill. Rasmussen, F. (Risoe National Lab., Ros- 
kilde (Denmark)). Mar 1980. 13p. NTIS, PC A02/MF A0l. 
Order Number DE82900762. 

This report contains results from measurements of power 
output for a 30 kW, 10-m diameter Riisager windmill. The power 
curve is measured into the stalled region which forms the basis of a 
calculation of a more suitable rotational speed for the rotor. Beside 
this, the yearly energy output is computed for the windmill situated 
at different wind locations. 


(RISO-M—2242) Analysis of data from the Gedser 
wind turbine 1977 to 1979. Lundsager, P.; Frandsen, S.; 
Christensen, C.J. (Risoe National * Roskilde (Den- 
mark)). Aug 1980. 136p. NTIS, PC A0O7/MF AOl. Order 
Number DE82900901. 

Based on the data from the Gedser wind turbine meas- 
urements, made during 1977 to 1979, a number of topics have been 
chosen for further analysis. The report is dealing with power char- 
acteristics based on 10min. averages, coherence between meas- 
urements of wind and electric power based on high speed scanning, 
drive train oscillations and structural response of the rotor. Also 
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theoretical models are developed and evaluated. First chapter con- 
tains a summary of the measurements and last chapter contains a 
comparison of the Gedser wind turbine with modern Danish, 
Swedish and American experimental wind turbines, based on pub- 
lished data. 


3930 (SAND—81-1949) Approach to the fatigue analysis 
of vertical-axis wind-turbine blades. Veers, P.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 33p. (CONF-811043—2). NTIS, 
A03/MF A01. Order Number DE82000260. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A cursory analysis of the stress history of wind turbine 
blades indicates that a single stress level at each wind speed does 
not adequately describe the blade stress history. A statistical de- 
scription is required. Blade stress data collected from the DOE/ 
ALCOA Low Cost experimental turbines indicate that the Ray- 
leigh probability density function adequately describes the distribu- 
tion of vibratory stresses at each wind speed. The Rayleigh prob- 
ability density function allows the distribution of vibratory stresses 
to be described by the RMS of the stress vs. time signal. With the 
RMS stress level described for all wind speeds, the complete stress 
history of the turbine blades is known. Miner's linear cumulative 
damage rule is used as a basis for summing the fatigue damage over 
all operating conditions. An analytical expression is derived to pre- 
dict blade fatigue life. 


3931 (SAND—81-2130) Approach to the fatigue analysis 
of vertical-axis wind-turbine blades. Veers, P.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Sep 1981. Contract 
AC04-76DP00789. 35p. NTIS, PC A03/MF AOl. Order 
Number DE82003193. 

A cursory analysis of the stress history of wind turbine 
blades indicates that a single stress level at each wind speed does 
not adequately describe the blade stress history. A statistical de- 
scription is required. Blade stress data collected from the DOE/ 
ALCOA Low Cost experimental turbines indicate that the Ray- 
leigh probability density function adequately describes the distribu- 
tion of vibratory stresses at each wind speed. The Rayleigh prob- 
ability density function allows the distribution of vibratory stresses 
to be described by the RMS of the stress vs. time signal. With the 
RMS stress level described for all wind speeds, the complete stress 
history of the turbine blades is known. Miner's linear cumulative 
damage rule is used as a basis for summing the fatigue damage over 
all operating conditions. An analytical expression is derived to pre- 
dict blade fatigue life. 


3932 (SERI/TP—211-1391) Parametric study of torna- 
do-type wind-energy systems. Ayad, S.S. (Solar Energy Re- 
search Inst., Golden, CO (USA); Cairo Univ. (Egypt). Fac- 
ulty of Engineering). Oct 1981. Contract AC02-77CH00178. 
15p. (CONF-811043—3). NTIS, PC A02/MF A0O1. Order 
Number DE82001795. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

¢ tornado-type wind energy system uses the pressure drop 

created by an intense vortex. The vortex is generated in a tower 
mounted at the turbine exit. The tower serves as a low pressure ex- 
haust for the turbine. In a previous work, the author provided a 
numerical solution, using the two-equation (k-€) turbulence model, 
of the tower flow with a uniform wind flow. Results compared fa- 
vorably with measured values of pressure and showed a turbine di- 
ameter of ~ 0.4 times that of the tower to be optimum. In the pres- 
ent work, the author provides results to show the effects of embed- 
ding the tower in an atmospheric boundary layer, varying the 
tower height to diameter ratio, and varying tower diameter using 
the same system geometry and approach flow conditions. The re- 
sults indicate a reduction of ~ 28% in power output 


3933 Aerodynamic performance of the DOE/Sandia 17- 
m-diameter vertical-axis wind turbine. Worstell, M.H. 
(Sandia Lab, Albuquerque, NM). Journal of Energy; 5: No. 
1, 39-42(Jan-Feb 1981). 

The aerodynamic performance of the DOE/Sandia 17-m- 
diam Darrieus wind turbine is presented for two rotor configura- 
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tions: 1) two strutted composite structure blades using a NACA- 
0012 airfoil section with a 21-in. (0.533-m) chord; and 2) two un- 
strutted extruded aluminum blades with a 24-in. (0.610-m) chord 
NACA-0015 section. Significant increases in overall performance 
were obtained for the extruded blades which represent a currently 
viable low cost blade construction technique applicable to the Dar- 
rieus wind turbine. 3 refs. 
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REFER ALSO TO CITATION(S) 3588, 3589, 3590, 3591, 3592, 3716, 4357, 
4414, 4594, 4664 


3934 (CW-WR—76-020.58A) High-temperature-turbine 
technology program: Phase II. Technology test and support 
studies. Technical progress report, July 1, 1979-September 30, 
1979. (Curtiss-Wright ‘“~ Wood-Ridge, NJ (USA). 
Power Systems iv.). t 1979. mtract ACOl- 
76ET 10348. 144p. (FE—2291-58A). NTIS, PC A07/MF 
A0O1l. Order Number DE81027021. 

This Quarterly Technical Progress Report summarizes the 
work performed by Curtiss-Wright on the Phase II - High Tem- 
perature Turbine Technology (HTTT) Program during the period 
from 1 July 1979 through 30 September 1979. Emphasized are the 
technical results achieved, the tecnical problems encountered, and 
requirements for corrective action where necessary. Technical ac- 
tivity and progress during the period are reported on by major De- 
velopment Program Test Elements. These are: transpiration air 
cooled (TAC) fuel contaminant tolerance tests; combustor develop- 
ment tests with distillate fuel (FP-5) and synthesized low Btu gas 
(LBG); TAC stator cascade tests using distillate fuel and synthe- 
sized low Btu gas (LBG); turbine spool technology rig (TSTR) 
tests with (JP-5 fuel); analytical support studies; and materials and 
process studies. 


3935 (CW-WR—76-020.64A) High-temperature-turbine 
technology program: Phase II. Technology test and support 
studies. Technical progress report, April 1-June 30, 1980. 
(Curtiss-Wright Corp., Wood-Ridge, NJ (USA). Power Sys- 
tems Div.). Jul 1980. Contract AC01-76ET10348. 118p. 
(FE—2291-64A). NTIS, PC A06/MF AO1. Order Number 
DE82000528. 

Work performed on the High Temperature Turbine Tech- 
nology Program, Phase II - Technology Test and Support Studies 
during the period from April 1, 1980 through June 30, 1980 is sum- 
marized. Objectives of the program elements as well as technical 
progress and problems during this Phase II Quarterly Reporting 
Period are presented. The final 300 h of test of the LP rig engine 
with hot gas stream particulates, simulating operation on low Btu 
gas is described. The preparation of the distillate fuel test facility 
and the low Btu gas synthesizing facility for the TSTR stator vane 
cascade testing is presented along with the shakedown test of the 
distillate fuel stator vane cascade. Modifications to the distillate 
fueled 60° combustor sector rig to improve cooling and durability 
are described along with subsequent tests to evaluate the effective- 
ness of the modifications. The final checkout of the LBG fuel syn- 
thesis facility is presented and the initial combustor ignition and sta- 
bility tests using synthesized LBG fuel are discussed. Fabrication of 
Turbine Spool Technology Rig components and the completed as- 
sembly of the TSTR test vehicle are discussed along with the prep- 
aration of the test facility. Supporting materials and process investi- 
gations are described. The single spool reference turbine subsystem 
aerodynamic evaluations and design of the combustor are presented 
and discussed. 
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3936 (CW-WR—76-020.72A) High temperature turbine 
technology program. Phase II. Technology test and support 
studies. Annual technology progress report, January 1, 1980- 
December 31, 1980. (Curtiss-Wright Corp., Wood-Ridge, NJ 
(USA). Power Systems Div.). Jan 1981. Contract ACO1- 
87ET 10348. 385p. (FE—2291-72A). NTIS, PC A17/MF 
A01. Order Number DE81030974. 

Phase II of the High Temperature Turbine Technology Pro- 
gram is primarily concerned with completing a number of compo- 
nent development programs on combustors and turbines for com- 
bined-cycle power plants operating with turbine inlet temperatures 
of between 2600 and 3000°F. Fuels to be used in these tests consist 
of: clean distillate jet fuel, distillate fuel doped with aluminum oxide 
particles and alkali-metal salts as well as ground fly ash to simulate 
coal-derived fuel gas and a synthesized low Btu gas produced by 
mixing individual gaseous components. The test programs are sup- 
ported by analytical studies in heat transfer, aerodynamics, blade 
cooling and performance. Metallurgical support studies and tests in- 
clude investigation of selected materials with respect to erosion, 
hot-corrosion, mechanical properties, joining, coating, and thermal 
fatigue. 


3937 (DOE/ER/01084—T1) Energy exchanger perform- 
ance and power cycle evaluation: experiments and analysis. 
Final report, 23 May 1978-31 December 1980. Thayer, W.J. 
III; Taussig, R.T.; Zumdieck, J.F.; Vaidyanathan, T.S.; 
Christiansen, W.H. (Mathematical Sciences Northwest, Inc., 
Bellevue, WA (USA)). Apr 1981. Contract AC06- 
78ERO1084. 161p. NTIS, PC A08/MF A0O1. Order Number 
DE82001069. 

The energy exchanger, or pressure exchanger, is a rotating, 
axial flow machine which utilizes unsteady gasdynamic processes to 
directly transfer work between two gas streams. This report de- 
scribes a program which has provided technology required for the 
development of efficient energy exchangers for power operation 
applications. The program contained three major elements: testing 
of a laboratory scale device, development of an energy exchanger 
flow model, and analysis of potential applications in advanced 
power generation cycles. The test energy exchanger was developed 
and tested over a range of operating conditions. This device trans- 
ferred approximately 100 kW of mechanical power between two 
gas streams by simultaneously expanding one stream and compress- 
ing the other through pressure ratios of approximately 2.5. The effi- 
ciency of this transfer process was as high as 74%. Measurements 
were made of overall mass and enthalpy flows through the energy 
exchanger and of time-dependent anthered from site visits, thmined 
by 28-day MCC-1 tests (90°C) for Cs, Sr, U and Nd are 0.8, 0.4, 1 
x Id as shock-like intensity and direction variations as well as in 
spectral modifications of high-energy electron and proton fluxes. 


3938 (DOE/ET/11293—T4-Vol.3) Thermionic-combus- 
tor combined-cycle system. Volume III. A thermionic convert- 
er design for gas-turbine combined-cycle systems. Fitzpatrick, 
G.O.; Britt, E.J.; Dick, R.S. Jr. (Rasor Associates, Inc., 
Sunnyvale, CA (USA)). May 1981. Contract AC02- 
76ET11293. 19p. (COO—2263-20-Vol.3; NSR—2-20-Vol.3). 
NTIS, PC A02/MF A0O1. Order Number DE82000729. 

Thermionic converter design is strongly influenced by the 
configuration of the heat source and heat sink. These two external- 
ly imposed conditions are of major importance in arriving at a 
viable converter design. In addition to these two factors, the eco- 
nomical and reliable transfer of energy internally within the con- 
verter is another major item in the design. The effects of the engi- 
neering trade-offs made in arriving at the design chosen for the Gas 
Turbine Combined Cycle combustor are reviewed. 


3939 (DOE/ET/11293—T5-Vol.1) Design study of a 
coal-fired thermionic (THX) topped power plant. Volume 1. 
Summary report. Dick, R.S.; Britt, E.J. (Rasor Associates, 
Inc., Sunnyvale, CA (USA)). 15 Oct 1980. Contract AC02- 
76ET11293. 45p. (NSR—2-19-Vol.1; COO—2263-19-Vol.1). 
NTIS, PC A03/MF A0O1. Order Number DE82000685. 

One purpose of this study was to perform a parametric anal- 
ysis to select the operating point of a more nearly optimized, inte- 
grated thermionic power plant, using a furnace better adapted to 
thermionic conversion. Another objective was to compare its per- 
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formance with other advanced energy conversion systems and with 
conventional systems. A steam cycle as close as possible to the 
ECAS Phase II advanced steam cycle was modeled for the bottom- 
ing cycle. Additionally the economic methods of the Electric 
Power Research Institute (EPRI) were used. All data presented are 
in 1975 dollars, with escalation rates and interest rates identical to 
those used in ECAS. The thermionic converters used in this study, 
were incorporated into a device called a Thermionic Heat Ex- 
changer (THX). Each THX produces between 200 and 400 kWe of 
power while transferring heat from the furnace to the steam cycle. 
The converters are mounted on one end of a heat pipe which is 
used to remove heat from the furnace. 


3940 (DOE/ET/11293—T5-Vol.2) Design study of a 
coal-fired thermionic (THX) topped power plant. Volume II. 
Parametric studies of heat recovery trains for use in ther- 
mionic topped combined cycle plants. Starr, J.W. (Rasor As- 
sociates, Inc., Sunnyvale, CA (USA); Foster Wheeler Corp., 
Livingston, NJ (USA)). 15 Oct 1980. Contract AC02- 
76ET11293. 127p. SR—2-19-Vol.2; COO—2263-19- 
Vol.2). NTIS, A0O7/MF A0Ol. Order Number 
DE82000160. 

A parametric study of a heat recovery train for thermionic- 
topped combined cycle utility plants is performed for three discrete 
thermal inputs of 900, 1800 and 2700 MW/sub t/. Secondary air 
temperatures of 1089K (1500°F), 1367K (2000°F), and 1589K 
(2500°F) are evaluated for each thermal input, roughly reflecting 
various stages of development of a high-temperature air heater. The 
effects of the parametric variables on the size, arrangement, and 
cost of the heat recovery train components are evaluated. Efforts 
are made in all cases to utilize commercial fabrication techniques 
and materials of construction, so as to minimize uncertainties in the 
cost estimates. The results of this study were supplied to Rasor As- 
sociates, Inc. and Bechtel National, Inc., who in turn used this 
component data to determine the optimum size and arrangement of 
a thermionic-topped combined cycle power plant. 


3941 (DOE/ET/11293—T5-Vol.3) Design study of a 
coal-fired thermionic (THX) topped power plant. Volume III. 
Study of integrated thermionic power plants. Banda, B.M. 
(Rasor Associates, Inc., Sunnyvale, CA (USA); Bechtel Na- 
tional, Inc., San Francisco, CA (USA)). 15 Oct 1980. Con- 
tract AC02-76ET11293. 164p. (NSR—2-19-Vol.3; COO— 
2263-19-Vol.3). NTIS, PC A0O8/MF A0Ol1. Order Number 
DE82000737. 

Work performed to select optimum design parameters for an 
integrated coal-fired thermionic-steam power plant is described. 
The first task was to select a baseline plant configuration for the 
study in order to define the important interface parameters between 
the thermionic, furnace, and steam systems. Parametric analysis was 
then performed using a cost and performance computer model. In 
addition to conducting a portion of the analysis, Bechtel assisted 
RAI in: (1) selecting optimum design parameters; (2) comparing the 
performance and cost of the selected plant configuration with other 
advanced power generation concepts; (3) modifying the model to 
simulate configurations other than the baseline configuration; and 
(4) defining other thermionic applications. A summary of the work 
performed, the ground rules for the study, the baseline plant con- 
figuration and key variables for analysis, a description of the cost 
and performance model, and the results of the parametric analysis 
are presented. 


3942 (DOE/ET/11308—162) Effect of duct heat loss 
and liquid fuel reheat on the fate of alkali metals in the DOE 
PFB technology rig at Curtiss-Wright. Fischer, W.H. (Gil- 
bert Associates, Inc., Reading, PA (USA)). Sep 1980. Con- 
tract AC21-79ET11308. 27p. NTIS, PC Avu3/MF AOl. 
Order Number DE81025762. 

The alkali metals are major causitive agents along with 
sulfur in the fouling and corrosion behaviors of gas turbine blades 
and vanes. The burning of coal to provide the hot motive gas intro- 
duces these species in quantities greater than usually experienced 
when firing gaseous or liquid fuels, giving rise to fears of excessive 
performance degradation. Alkali metal corrosion may be reduced 
by capturing the alkali metals as aluminates, silicates, or aluminosili- 
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cates. The latter, particularly complex aluminosilicates, should not 
be corrosive. Computer simulation of the equilibrium composition 
of pressurized fluidized bed combustion gases was used to model 
the Curtiss-Wright pressurized fluidized bed technology rig which 
has a high heat loss in the ducting and cyclones, followed by liquid 
fuel reheat. Several alkali metal slag compounds were added to the 
computer library for this study. The agreement between calculated 
alkali metal compound concentrations at the gas turbine entrance 
and experimental values is reasonably good. Conclusions reached 
are that the thermal history of the solids in the technology rig 
should have no influence on projecting rig performance to pilot 
plant scale-up; that the amount of alkali metal compounds thought 
to be significant in corrosion that reaches the turbine is less related 
to combustion conditions, turbine inlet temperature, and system 
heat loss than to the presence of natural getters and to the efficien- 
cy of solids removal; and, based on the rig analysis, alkali metal 
corrosion will probably not be a problem. 


3943 (DOE/ET/14672—T1) Westinghouse coal-gasifica- 
tion combined-cycle preliminary plant evaluation for electric- 
utility applications. Final report, September 30, 1979-June 30, 
1981. Gigliotti, F.; Stavsky, R.M. (Westinghouse Electric 
Corp., Madison, PA (USA). Synthetic Fuels Div.). 30 Jun 
1981. Contract ACO1-79ET 14672. 133p. NTIS, PC AO7/MF 
A01. Order Number DE82002701. 

A Westinghouse coal gasification, combined-cycle prelimi- 
nary plant evaluation design study for electric utility application is 
presented. Process descriptions, cost estimates and flow di 
are based on a plant configuration incorporating an air-blown, fluid- 
ized-bed, gasification system, a combustion turbine system, and a 
reheat steam turbine system for the bottoming cycle. Data obtained 
from the program developed under Department of Energy Con- 
tract EF-77-C-01-1514 provide the basis for the design of the gasifi- 
cation systems. The study utilizes the Middletown U.S.A. site de- 
scribed in Appendix A as the plant location, since it contains char- 
acteristics generally available at various sites throughout the coun- 
try. Scoping evaluations indicate that a plant capacity of approxi- 
mately 650 megawatts electric net represents an appropriate plant 
size from an efficiency, as well as from a utility, point of view. Var- 
ious cases are analyzed to determine the effect of plant configura- 
tion and equipment on the overall plant heat rate and annual busbar 
costs. A heat rate of 8340 Btu per kilowatt-hour is projected for a 
plant case that (a) fully integrates the power cycle with the entire 
gasification process and (b) assumes that 1000°F superheated steam 
is generated in the gasifier raw gas heat exchanger area. The other 
cases, reflecting less integration and lower superheated steam condi- 
tions, are also presented. Heat rates and economics of conventional 
coal-fired steam plants with stack gas scrubbers are provided for 
comparison. The Westinghouse air-blown coal gasification com- 
bined cycle system for electric utility application is projected to 
have efficiency and economic advantages over a conventional coal- 
fired steam plant with stack gas scrubbers. 


3944 (DOE/ET/15209—1-Vol.1) Large stationary Stir- 
ling engine. Volume 1. conceptual design of Stirling engines 
for stationary power-generation applications in the 500- to 
3000-HP range. Final report. (General Electric Co., Phila- 
delphia, PA (USA). Aug 1980. Contract AC02-79ET 15209. 
143p. NTIS, PC AO7/MF AOl. Order Number 
DE82001655. 


The Conceptual Design is described of Stirling Engines for 
Stationary Power Application in the 500 to 3000 hp range which 
was aimed at state-of-the-art stationary Stirling engines for a 1985 
hardware demonstration, and an advanced engine design with iden- 
tification of the supporting R and D efforts required. The main 
goals of this effort were to obtain reliable cost data for a stationary 
Stirling engine capable of meeting future needs for total energy/co- 
generation systems and to establish a pragmatic and conservative 
base design for a first-generation hardware. In order to secure a 
competitive position for this engine in the marketplace, it was clear- 
ly recognized that a coal and waste product fired version had to be 
given primary consideration since a fuel oil or gas fired version 
would not be cost competitive with a diesel/gas engine. Therefore, 
the mating of the Stirling engine with an Atmospheric Fluidized 
Bed (AFB) was a main target. 


ERA VOL. 7,NO.3/ 518 


3945 (DOE/FC/10232—T1) Economic evaluation of al- 
ternative solutions to decrease boiler ash fouling. Final report. 
Buscheck, T.E.; Smith, R.T.; Burr, M.W. III. (Energy Re- 
sources Co., Inc., Walnut Creek, CA (USA)). 13 Oct 1981. 
Contract AC18-80FC10232. 141p. NTIS, PC A07/MF AOl. 
Order Number DE82003036. 

Alternative solutions for decreasing boiler ash fouling are 
compared from an economic perspective. These alternatives are: 
boiler load reduction; boiler design modifications for new plants; in- 
stallation of soot blowers; use of additives injected into the boiler to 
weaken ash deposits or to decrease deposit buildup; blending of lig- 
nites with higher quality coal; purchase of better grade, i.e., 100% 
subbituminous coal; and ion exchange treatment of high sodium- 
content lignites to produce a lignite of reduced sodium content and 
reduced fouling potential. New and existing lignite-fired power 
plant designs are modified and their performance evaluated, based 
on the latest technical information. From this data, revenue require- 
ments are generated and compared for each model power plant 
design alternative. The major conclusions derived from this eco- 
nomic analysis are that all the alternative are significantly more at- 
tractive than the base case power plant; load reduction is one of the 
more costly alternatives; boiler modifications to permit the combus- 
tion of high fouling lignites is one of the most cost competitive so- 
lutions for new plants; the blending of subbituminous coal is not 
practical for plants whos purpose is to use lignite sources; coal 
washing plus ion exchange treatment is not economic at any plan; 
and a combination of sootblowing and additive injection is the most 
economically competitive alternative for use at an existing plant. 
(LCL) 


3946 (DOE/SF/10538—T9) Additional research on ad- 
vanced R and D in Japan. (Galaxy, Inc., Washin 


y, gton, DC 

(USA)). Aug 1979. Contract AC03-79SF 10538. 152p. NTIS, 
PC A08/MF AO1. Order Number DE81029415. 

The August 1979 status of research and development pro- 

grams in Japan on high temperature (inlet temperatures to 3000°F) 


gas turbines, on the cleanup of exhaust gases from gas turbines and 
from coal combustion for steam generation, on fluidized bed com- 
bustion, and on fuel cells are summarized. This information was ob- 
tained from reports by and interviews of officials in Japanese indus- 
trial organizations and research institutes which are conducting the 
studies. The results show that economical technologies have been 
developed for waste water treatment and air pollution control so 
that the Japanese atmosphere and waters have regained their old 
purity. Basic studies have been completed on the advanced gas tur- 
bine, fluidized bed combustion system and fuel cells and pilot plants 
to demonstrate their performance are to be built. (LCL) 


3947 (EPRI—234-1) Assessment of a water-cooled gas- 
turbine concept. Final report. (General Electric Co., Schen- 
ectady, NY (USA). Gas Turbine Products Div.). Aug 1975. 
152p. NTIS, PC A08/MF AOl. Order umber 
DE82900016. 

A program for development of Ultra-High Temperature 
(UHT) 2800°F firing temperature, water-cooled turbine technology 
began in 1967. In 1973 it was decided to design and build a full- 
scale gas turbine to demonstrate the feasibility and evaluate the per- 
formance and economics of a complete utility-size machine. The 
preliminary design phase, performed from June 1974 to March 1975 
is reported here with information on the definition of the baseline 
cycle for the UHT machine in a combined cycle power plant; tur- 
bine aerodynamics; design of turbine, its cooling system, and the 
combustor; materials selection; controls; cost estimates; heat flux ex- 
periments, and program planning. (LCL) 


3948 (EPRI-AF—158) Comparative study and evalua- 
tion of advanced-cycle systems: Phase 1 report. Corman, J.C.; 
Fleck, J.J.; Fleming, R.B.; Marsh, W.D.; Pomeroy, B.D. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). May 1976. 207p. NTIS, 
PC A10/MF AO1. Order Number DE82900122. 

A number of advanced energy conversion cycles are pres- 
ently being proposed to increase generating efficiency and, in some 
cases, to reduce the cost of electricity. The initial work on a study 
that has been undertaken to analyze a number of proposed ad- 





519 / ERA VOL. 7, NO.3 


vanced systems on a common basis, using uniform technical and 
economic assumptions is described. In this study, special emphasis 
is given to the viewpoint of the utility industry. The results of this 
work should permit assessment of the relative merit of these ad- 
vanced systems, as well as a prediction of potential benefits to the 
nation and to the utility industry of the implementation of these sys- 
tems. The specific objective of this study was to evaluate on a real- 
istic and consistent basis the technical and economic characteristics 
of various advanced energy conversion systems and thereby to 
identify the utility system applications which may be fulfilled by 
each in the time period from 1985 to 2000. 


3949 (EPRI-CS—1444-Vol.5) Air/gas system dynamics 
of fossil-fuel power plants. Volume 5. System excitation 
sources. Goldschmied, F.R.; Wormley, D.N.; Rowell, D. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Re- 
search and Development es Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Mechanical Engineer- 
ing). Oct 1981. 209p. NTIS, PC Al10/MF AOI. Order 
Number DE82900878. 

The combustion air, flue gas, and recirculation gas systems 
of a number of fossil-fuel power plants have been subjected to 
large-amplitude, low-frequency pressure pulsations that have caused 
severe or catastrophic damage to plant equipment. Induced-draft 
and flue gas recirculating fan failures; boiler-casing leaks; excessive 
fan vibrations; and fatigue failure of mechanical structures, such as 
ducts, brackets, and bearings, are some of the effects caused by un- 
controlled aerodynamic disturbances. This study addresses combus- 
tion air/flue gas system dynamic problems in fossil fuel power 
plants involving significant pressure and flow dynamic variations. A 
computer-based mathematical model developed for the study of 
air/gas system dynamic problems has been useful for studies of 
system stability, surging and transient response to changes in 
damper settings and disturbances generated by fans and other 
equipment. The analytical effort has been complemented by experi- 
mental transient measurements at oil-fired, balanced-draft plants. 
Low frequency periodic oscillations resulting from air preheater ro- 
tation and higher frequency disturbances resulting from forced- 
draft, induced-draft and recirculation fans were identified. Recircu- 
lation fans were found to produce the highest levels of distur- 
bances. A fan-duct laboratory facility has been constructed and in- 
strumented to obtain static and dynamic measurements of pressure 
disturbances as a function of fan operating conditions. Significant 
disturbances were found at frequencies corresponding to fan rota- 
tion speed and its harmonics, including blade passage frequency. As 
the fan was operated at flows corresponding to and less than the 
peak efficiency point, a disturbance associated with rotating stall at 
a frequency of approximately two thirds of rotation frequency was 
produced. This disturbance and its harmonics are significant and 
correspond to those observed in plant tests which led to significant 
vibrations. 


3950 (EPRI-CS—2094) Behavior of fine particles in a 
fluidized bed of coarse solids. Final report. Geldart, D. 
(Bradford Univ. (UK). Dept. of Chemical Engineering). Oct 
1981. 182p. NTIS, PC A0O9/MF AOl. Order Number 
DE82900965. 

The residence time of carbon particles in a fluidized bed is a 
major factor determining combustion efficiency. Particles carried 
out of the system incompletely burnt in the flue gases are in the 
size range 100 to 400 microns; the dispersion and entrainment of 
these fines forms the subject of this report. Most of the work was 
done in equipment 0.29m diameter by 5m tall using solids between 
45 and 5000 micron fluidized at velocities up to 5 m/s in beds with 
and without tubes. Carryover rates, the concentration of solids in 
the freeboard, bed density profiles and solids mixing characteristics 
were measured. It was found that a vertical concentration gradient 
of fines which exists throughout the bed depends on both the rela- 
tive and absolute size of fines and coarse. It was also discovered 
that fines and coarse interact in the freeboard; the larger the car- 
ryover flux of fines the greater the height to which coarse particles 
are carried. The bed density decreased with increasing distance 
above the distributor, and the presence of tubes in the bed modified 
the density profile significantly; under certain circumstances two 
separate fluidized beds were formed. Correlations are presented 
which allow carryover rates and particle residence times to be cal- 
culated as a function of gas and particle properties. 
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3951 (EPRI-CS—2111) Dynamics of low-tuned turbine 
generator foundation systems. Final report. Medearis, K. 
(Medearis (Kenneth) and Associates, Fort Collins, CO 
(USA)). Nov 1981. 83p. NTIS, PC A0S/MF AOl. Order 
Number DE82900856. 

This study analyzed, measured, and compared the dynamic 
performance of two turbine generator (T-G) foundation systems, 
one low-tuned and the other high-tuned (fundamental frequency 
below or above T-G operating speed, respectively). The aim was to 
provide a basis for possible further use of low-tuned foundations 
rather than the massive high-tuned systems that usually are con- 
structed. Several computerized models were developed to evaluate 
the dynamic responses of the two foundations. Parametric studies 
were made to show the effects of different analytic models, various 
model values, and unbalanced loadings. Both constant (2 and 5%) 
and frequency-dependent damping values were considered. Modal 
studies included both the combined resultant effects of all modes 
and effects of vertically dominant modes. Experimental measur- 
ments at each installation were made of vibration spectra and am- 
plitudes during steady operation. Analysis and measurements 
showed that both foundations are actually low-tuned, with quite 
similar frequency and amplitude-distribution responses. The first re- 
sponse (lowest-frequency) peak nearly always had the greatest am- 
plitude, suggesting that damping increases with frequency. Calcu- 
lated results agreed reasonably with measured values. Dynamic per- 
formance of the low-tuned system was comparable or superior to 
the high-tuned foundation performance. All T-G foundations are 
believed to be actually low-tuned, irrespective of design goals. Rec- 
ommendations are made for additional investigations including eval- 
uation of startup and shutdown performance and determination of 
means to evaluate system damping more precisely. 


3952 (EPRI-EL—2043) Application of induction gener- 
ators in power systems. Final report. de Mello, F.P.; Han- 
nett, L.N.; Feltes, J.W. (Power Technologies, Inc., Schen- 
ectady, NY (USA)). Oct 1981. 294p. NTIS, PC Al3/MF 
A01. Order Number DE82900873. 

The application of induction generators in power systems is 
discussed. The performance of induction generators as function of 
machine and system parameters and as function of var source con- 
trol is evaluated and compared with that of synchronous gener- 
ators. Results are presented so as to allow identification of system 
conditions favoring the application of induction generators and to 
estimate var source requirements. The study covers fundamentals of 
induction generator transient behavior and determinations of the 
effect of modeling detail. The importance of rotor flux transient ef- 
fects in high efficiency (low slip) designs is determined. Although 
the thrust of the investigations was to explore application of large 
scale induction machines (500 to 1000 MVA) the range of param- 
eters studied and their presentation in normalized form allows the 
results to be applicable to all sizes of machines. 


3953 (EPRI-PS—831-SR) Research and development 
program plan for 1979-1983: pi descriptions. (Electric 
Power Research Inst., Palo Alto, CA (USA)). 1 Jul 1978. 
430p. NTIS, PC Al19/MF A0Ol. Order Number 
DE82901026. 

A five year plan for research and development programs to 
be pursued by the Electric Power Research Institute is presented. 
During 1979 to 1984 these programs will study current and ad- 
vanced fossil-fuel power plant technology, new energy resources, 
energy management and utilization technology, nuclear power 
plants, power transmission and distribution systems, energy analysis 
and environmental assessments, and electric utility rate structures. 
(LCL) 


3954 (EPRI-WS—79-235) Workshop proceedings: rotor 
forgings for turbines and generators. Jaffee, R.I. (ed.). (Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). Sep 1981. 
767p. (CONF-8009174—). NTIS, PC A99/MF AOl1. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Fifty-nine papers were presented at the meeting. A separate 
abstract was prepared for each paper. (LCL) 
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3955 (EPRI-WS—79-235, pp 1.1-1.27) Failures in large 
steam turbine rotors. Bush, S.H. (Battelle-Pacific Northwest 
Labs., Richland, WA). Sep 1981. NTIS, PC A99/MF AOl1. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Data for the period from 1950 to 1980 are presented on fail- 
ures or near-failures of large steam turbine rotors, both low and in- 
termediate pressure in power plants. While the emphasis was on 
rotors, a few disc failures deemed relevant have been examined. 
The various failures are classified as follows: brittle failure; creep- 
rupture; equipment-caused failure; operator-induced;stress corrosion 
cracking and corrosion fatigue; fatigue (plus temper embrittlement); 
disc failure which led to rotor failure; and disc failure of potential 
consequence to rotor failure. Analysis of the data show that several 
mechanisms have led to the failure of turbine rotors. While some of 
the causes of failure have been corrected, others still pose prob- 
lems. For example, brittle failures should no longer be a problem. 
Metallurgical problems such as inadequate creep-rupture properties, 
temper embrittlement and inadequate resistance to corrosion-fatigue 
are recognized but still exist. Equipment-and operator-induced fail- 
ures tend to be random rather than generic. 


3956 (EPRI-WS—79-235, pp 1.28-1.31) LP rotor for T 
1240, 50 MW, 3000 RPM burst at overspeed test in June 
1951. Schinn, R. Sep 1981. NTIS, PC A99/MF AOl1. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Since 1920, all rotors for 3000 RPM and diameters = 920 
mm fabricated in West Germany were produced by Krupp in 
quenched and tempered conditions. In 1945, Krupp was closed 
down. The 12,000 Mg forging press in Dortmund and the electric 
melting furnaces in Bochum were dismantled. The forging presses 
in Bochum and Duesseldorf (S.R.R.) had no permit. The largest 
rotor produced by S.R.R. until 1945 had a weight of 17 Mg, from 
an ingot with a weight of 38 Mg. In 1948/49, 24 rotors with a total 
weight of 84 Mg were produced. 14 rotors with a total weight of 
186 Mg had to be rejected. In June 1950, S.R.R. poured their first 
NiCrMo steel ingots with a weight of 58 Mg No. 1 was used for 
rotor 24549 which burst, and No. 3 for rotor 24550 which was in 
service from 1952 to 1980. Both rotors had the same size and were 
disignated for two equal sets. A check of all large LP rotors re- 
vealed that rotor 24550 has been the worst one in service. The pro- 
posal was made to replace this. A comparative investigation is 
scheduled, including a lifetime calculation according today praxis. 
Data on burst and ultrasonic tests are presented. (LCL) 


3957 (EPRI-WS—79-235, pp 1.32-1.39) Failure experi- 
ence with generator rotors. Hagaman, R.T. (Westinghouse 
Electric Corp., East Pittsburgh, PA). Sep 1981. NTIS, PC 
A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

No better measure exists of the areas needing attention in the 
design and use of equipment than the service performance of simi- 
lar devices. Therefore the historical performance of the principal 
generator rotor forgings are reviewed to see if any shortcoming 
may exist. This review was limited to failures resulting from normal 
operation of the equipment; those incidences which resulted in 
equipment damage or requiring immediate removal from service are 
included; the main generator rotor forging and retaining rings or 
baffle rings are the only forgings included; and equipment damage 
which did not result from misalignment or sub-harmonic vibration 
or torsional distress. Where possible the major cause of distress is 
identified and where known or suspected, contributing factors are 
identified. As no doubt appreciated by all, the factors on all failures 
are not available to the industry in general and consequently some 
of the conclusions drawn are on the basis of conjecture or unsub- 
stantiated reports. Included is information or other recent ring and 
rotor failures as well as a reference section. The overall conclusions 
from analysis of the data presented is that the excellent perform- 
ance of generator rotor forgings built in the last 20 years would 
imply that there are no unresolved issues to be dealt with in regard 
to structural failures. (LCL) 
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3958 (EPRI-WS—79-235, pp 1.40-1.45) Faiiure of gen- 
erator rotors due to su mous resonance. Richardson, 
R.R. (Southern California Edison, Rosemead, CA). Sep 
1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Generator rotor failures at the Mohave Generating Station 
(Nevada) on December 1970 and October 1971 are described and 
their causes analyzed. After the second failure, it was determined 
that the primary cause of both failures was electrical and mechani- 
cal interaction between the 500kV transmission system and Mohave 
Generating Unit 1 which resulted in failure of the high pressure 
turbine generator-exciter shaft. Based on the results of extensive in- 
vestigations of the Mohave failures, the cause of the detrimental in- 
teractions was identified to be a phenomenon referred to as syb- 
synchronous resonance (SSR) associated with high levels of series 
compensation in the transmission system. It was concluded that the 
rotors were subjected to very severe cyclic torsional forces which 
caused slippage of the coupler on the alternator side, galling be- 
tween coupler faces, and cracking from stud holes. Model tests 
showed that cyclic stresses, at or near a resonant frequency of the 
shaft (approximately 30 cycles/second) can develop such intense 
shearing forces between the stud holes that temperatures high 
enough to permit plastic flow of the steel (probably over 1800°F) 
can be developed within the band of maximum shear between stud 
holes. This heat-weakened metal may first crack, or its temperature 
may first cause failure of the adjacent insulation and shorting along 
this path. Immediately following the October 26, 1971 incident, all 
series capacitors were by-passed in the Mohave-Lugo and Eldor- 
ado-Lugo lines. The system was operated for almost three years 
with 35% compensation in th Mohave-Lugo line and 70% compen- 
sation in the Eldorado-Lugo and McCullough-Victorville lines, and 
there were no Mohave SSR incidents during this period. (LCL) 


3959 (EPRI-WS—79-235, pp 2.1-2.18) AEP experience 
and suggestions for future rotor forgings. Burris, G.R. Jr. 
(American Electric Power Service Corp., Canton, OH). Sep 
1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

American Electric Power's experience with the need to re- 
place power plant turbine rotors as the result of condemnation and 
failures is related with information on unit size; types of operational 
duty, maintenance, and the present constraints of existing rotors. 
The desirable features of future turbine/rotor forgings for plants of 
1000 to 1500 MW capacity are outlined. (LCL) 


3960 (EPRI-WS—79-235, pp 2.19-2.25) Detroit Edison 


experience regarding rotor forgings for turbine - generators. 

i R.V.; McBeth, J.P.; Pillote, R.G.; Saez, J.; 
Schaefer, J.E.; Takhar, J.S. (Detroit Edison Co., MI). Sep 
1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Experience at Detroit-Edison in evaluating the integrity of 
turbogenerator rotors and in predicting the life of rotor components 
is discussed. Nondestructive testing methods used to determine 
rotor material properties and defects, and the maintenance and in- 
service monitoring methods used are described. (LCL) 


3961 (EPRI-WS—79-235, pp 2.26-2.41) ENEL operat- 
ing experience on fossil steam turbine and generator rotors. 
Billi, B.; Crudeli, R. (ENEL, Pisa, Italy). Sep 1981. NTIS, 
PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

A concise description of ENEL’s-Italian Electricity Board- 
operational experience concerning steam turbine and generator 
rotors of fossil units is presented. After the description of rotor fail- 
ures and cracking case histories, the measures adopted or under 
program so as to reduce in-service rotor material degradation are 
illustrated. Indications are also given regarding present and future 
unit ratings and types of service. 
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3962 (EPRI- pe tn .2 2.42-2.55) In-service 
measurements of turbogenerator bearing vertical misalign- 
ments. Lapini, G.L. (CISE, "Milan, Italy); Rossini, T.; 
Gadda, E.; Benanti, A. Sep 1981. NTIS, PC A99/MF AOl. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Two instruments, the Catenary Measuring Instrument (CAT) 
and the Electronic Differential Altimeter (ADE), have been pur- 
posely developed for measuring vertical alignment conditions of 
bearings in turbogenerators. The former permits a quick and eco- 
nomic check of the cold alignment of the machine, the control of 
which can be easily inserted among the periodic maintenance in- 
spections. The latter can be used for the systematic study of verti- 
cal alignment changes in operation. It permits to clarify the effects 
on bearing alignment of the movements induced by thermal and 
mechanical loads on the rather complex structure of the turbogen- 
erator plus foundation. The long term trends of bearing alignment 
can be also measured. The operation and use of each instrument are 
described. Both instruments can give very useful information to 
minimize stresses and vibrations on the rotors and to improve their 
working conditions. 


3963 (EPRI-WS—79-235, pp 2.56-2.59) Turbine and 
generator rotors: Southern California Edison System. Rich- 
ardson, R.R. (Southern California Edison Co., Rosemead). 

1981. NTIS, PC A99/MF AOI. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The material in this presentation has been gathered from 
many organizations within Southern California Edison (SCE). The 
data on rotor replacements and service history is historical in 
nature and not subject to interpretation. The projections on the 
type, size and design of future generating capacity has been pro- 
vided by the Electric System Planning Department and is expected 
to be influenced by domestic and international policies and events, 
but represents the best estimate of SCE intent. The SCE service ex- 
perience with turbine and generator rotors has been satisfactory. 
No catastrophic failures of rotors have been experienced on the 
SCE system, although several rotors have had to be replaced. New 
generating capacity is currently being sized and designed to empha- 
size apparatus reliability and availability with no excursions in tem- 
perature or pressure beyond what is currently commercially availa- 
ble. Improvements in rotor cleanliness, soundness, and homogeneity 
should have direct benefits in the quest for improved efficiency or 
operating reliability. 


3964 (EPRI-WS—79-235, pp 2.60-2.71) Tennessee 
Valley Authority's turbine rotor experience. Fox, H.S. (Ten- 
nessee Valley Authority, Chattanooga). Sep 1981. NTIS, 
PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The Tennessee Valley Authority's experience since 1951 
with steam turbine rotors, their defects and failures, and testing 
procedures used to establish their integrity are discussed. (LCL) 


3965 (EPRI-WS—79-235, pp 2.72-2.85) Experience and 

point of view about present and future turbine and generator 

rotors. Miyahara, S. (Tokyo Electric Power Co., Inc., 

a an). Sep 1981. NTIS, PC A99/MF AO1. Order Number 
81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The experience of the Tokyo Electric Power Co. with steam 
turbine rotor failures in its fossil-fuel and nuclear power plants is 
summarized with data on the number of units in service, types of 
cracking and failures which have occurred, inspection procedures 
and special measures which have been taken to reduce the chance 
of in-service rotor degradation. (LCL) 


3966 (EPRI-WS—79-235, pp 3.5-3.36) Development of 
homogeneity testing of generator and turbine rotor forgings. 
Schinn, R. Sep 1981. NTIS, PC A99/MF AOl. Order 
Number DE81904198. 
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From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The safety of ‘turbine-generators depends upon the quality of 
the forged rotors. Forgings cannot be absolutely homogeneous. 
Therefore, the rotor properties are not identical to the properties of 
the applied steels. The service stresses are also not uniform in the 
longitudinal and cross-sections. Decisive is the difference between 
the actual properties and the stresses at each rotor location. It is 
shown how the long transverse trepanning techniques were devel- 
oped in 1913, and how they have been supplemented with modern 
test methods. They are the only way, together with ultrasonic test- 
ing, to check the homogeneity of a forging and to determine the 
properties of the matrix in which the inhomogeneities are embed- 
ded. They enable the properties to be evaluated for specific applica- 
tions. The successful development of gigantic rotor forgings has 
been rendered possible by such quality assurance test principles. 
Since 1942 all the trepanned material specimens have been retained. 
Consequently, it is still possible to carry out supplementary tests on 
samples which were extracted from all turbine-generator rotors that 
have been placed in service since 1942. In the recent past this 
trepan testing procedure has been applied occasionally to other 
than rotor forgings. It should be clearly understood that the pur- 
pose of this test was never to check whether the reduction of area 
complied with any specific values. The objective in only to locate 
inhomogeneities which cannot be detected ultrasonically or to 
evaluate any inhomogeneities which have been found by ultrasonic 
means. 


3967 (EPRI-WS—79-235, pp 3.37-3.64) Evolution in 
the toughness of forged Ni-Cr-Mo-V V steels as a function of 
composition and mechanical properties: statistical analysis of 
results of destructive tests on forgings. Coulon, A. (Alsthom- 
Atlantique, France). 1981. NTIS, PC A99/MF AOl. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

As in the case of the majority of well-known turbo-gener- 
ator manufacturers, Alsthom-Atlantique uses nickel-chromium-mo- 
lybdenum-vanadium steels in the production of its large forgings. 
As the nickel content may vary between 2 and 3.5% independently 
of the fixed contractual mechanical properties (tensile strength and 
toughness), it has seemed a worthwhile exercise incorporating the 
complete test results relating to the assessment of more than a thou- 
sand forgings and feeding these into a computer for statistical infor- 
mation processing. The relations between the different properties 
have been the subject of intensive mathematical research. Alsthom- 
Atlantique proposes a certain number of correlative equations in 
this paper. 


3968 (EPRI-WS—79-235, pp 3.65-3.71) Design limita- 
tions for turbogenerators imposed by present and foreseeable 
forging capabilities in times of size, properties and quality. 
Alenfelt, B. (ASEA, AB, Vaesteras, Sweden). Sep 1981. 
NTIS, PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The designs of water-cooled and gas-cooled 2-poled rotors 
produced by the Swedish company, ASEA, for power plant turbo- 
generators are described. It is concluded that, now and during the 
next decade, ASEA will only ask for rotor forgings, the size of 
which are obtainable today from the forge masters. With increase 
in size and with respect to cycling service more effort is put into 
the studies of racture mechanics, properties of which no doubt will 
be asked for from the suppliers in the future. With respect to the 
refined technique of forging procedure and heat treatment today it 
is forecast that the heat stability testing could be omitted. Smaller 
forgings for gas turbine drive should preferably have a transition 
temperature of 40°C maximum. 


3969 (EPRI-WS—79-235, pp 3.72-3.90) On the limits in 
the design of large turbine rotors operating at elevated tem- 


peratures. Berg, U.; Bertilsson, J.E.; Friedl, K.H.; Scarlin, 
R.B. (Brown Boveri & Cie, Baden, Switzerland). Sep 1981. 
NTIS, PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 
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The factors limiting the size of large turbine rotors for high 
temperature operation are discussed. Stress analysis shows that the 
present HP and IP rotors are limited in size by centrifugal and tran- 
sient thermal stresses. Centrifugal load is primarily limiting for full- 
speed units, whereas cycling capability limits the size of halfspeed 
rotors. Analyzing the fracture mechanics properties of present small 
CrMoV forgings shows only small influence on design. The evalua- 
tion shows that among the different rotor design concepts the 
welded design is superior with respect to the imposed limitations. 


3970 (EPRI-WS—79-235, pp 3.91-3.101) Design re- 
quirements for turbine rotor forgings. Muscroft, J.; Thorn- 
ton, D.V. (GEC Turbine Generators Ltd., Rugby, Eng- 
land). Sep 1981. NTIS, PC A99/MF A0Ol1. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Current turbine rotor designs for 600 to 750 MW fossil-fuel 
power plants with rotor speeds of 3000 rpm and 1000 to 1300 MW 
nuclear units to operate at 1800 rpm are described, and design re- 
quirements for future fossil-fuel plants with ratings to 1200 MW 
and for 3000 rpm machines for nuclear power plants are discussed. 
Materials requirements in terms of tensile properties, creep, fracture 
toughness, thermal stressing and fatigue are described. It is con- 
cluded that for all rotors general improvements in properties associ- 
ated with cyclic stressing such as low strain fatigue and fatigue 
crack growth resistance would permit flexibility of operation in 
service to be improved further. Increase in toughness and improved 
general rotor cleanliness would further assist in this direction. New 
large turbine rotors will continue to be specified in the bored con- 
dition. The benefits in inspection capability and the precise knowl- 
edge of the properties and structure obtained in this way will 
enable the assessment of steelmaking and forging developments to 
be made on the basis of maximum information. When sufficient data 
is available from such inspections the advisability of providing axial 
bores will be further reviewed. Such improvements would permit 
the manufacture of highly efficient and reliable machines for ratings 
up to 1300 MW, which are likely to be the maximum required for 
some time. They would at the same time serve as a newly estab- 
lished base from which to further develop designs as the general 
situation in the industry progresses. (LCL) 


3971 (EPRI-WS—79-235, pp 3.102-3.114) Design limi- 
tations imposed by rotor forging capabilities: general electric 
contribution. Curran, R.M.; Timo, D.P.; Placek, R.J.; Gibbs, 
E.E. (General Electric Co., Schenectady, NY). Sep 1981. 
NTIS, PC A99/MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The design requirements for forged rotors for thermal power 
plant steam turbines and generators are discussed in terms of plant 
operating conditions and the properties of the steels used. It is con- 
cluded that there has been substantial progress in the quality of 
forgings available for turbine rotors and generator fields over the 
past thress decades. Current alloy and steel making practices pro- 
vide forgings of the size and property characterstics necessary to 
provide reliable long life in current size range in fossil units. 
Growth to somewhat larger ratings is not limited by the size or 
properties of curretly available forgnings, and that increases in 
steam temperatures to the 1050°F level can be accommodated with 
current materials. Current alloys and steel making practices provide 
forgings of the size and property characteristics necessary for gen- 
erator units for both fossil and nuclear units in ratings currently re- 
quired and could be used for much larger rating 3600-rpm gener- 
ators. Currently used methods for evaluating critical forgings by 
testing the center bore at strategic locations along the bore as well 
as at the surface and end of the forgings are judged to be adequate. 
(LCL) 


3972 (EPRI-WS—79-235, pp 3.115-3.128) Development 
and evaluation of improved rotor forgings for modern large 
steam turbines. Timo, D.P.; Curran, R.M.; Placek, R.J. 
(General Electric Co., Schenectady, NY). Sep 1981. NTIS, 
PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 
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Some of the more significant improvements that have been 
made over the years in large steam turbine rotor forgings are sum- 
marized. Improvements in material properties, nondestructive test- 
ing, and engineering evaluation are discussed. The state-of-the-art in 
each of these areas has been consistently advanced, and, as im- 
provements were made, they were introduced into the design of 
large steam turbines to produce more compact, efficient, and reli- 
able units. Many of these improvements have occurred as a result 
of continual, close cooperation with the domestic large forging ven- 
dors. 


3973 (EPRI-WS—79-235, pp 3.129-3.136) Development 
of large solid block LP turbine rotor. Tan, T.; Kaneko, R.; 
Hisano, K.; Ninomiya, S.; Sasaki, R.; Kirihara, S. (Hitachi, 
Ltd., Japan). Sep 1981. NTIS, PC A99/MF AOl. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Includes addendum to development of large solid block LP 
turbine rotor by W. Wiemann. 

A 215-ton solid block rotor for 1000 MW class steam tur- 
bines was manufactured and its reliability tested. The fabrication 
and the mechanical properties of the rotor are described. The re- 
sults of materials tests and high-speed dynamic balance tests are 
listed as good. (LCL) 


3974 (EPRI-WS—79-235, pp 3.137-3.146) Investigation 
on bending of steam turbine rotor during long term service. 
Sasaki, R.; Kirihara, S.; Shiga, M.; Ninomiya, S.; Hisano, 
K.; Tan, T. (Hitachi, Ltd., Japan). Sep 1981. NTIS, PC 
A99/MF AOl1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The cause of steam turbine rotor bowing in high pressure 
and intermediate pressure turbines during long-term service was in- 
vestigated. Creep elongation was measured. The microstructure and 
hardness were determined. It was concluded that: bending of the 
rotor shaft during long term service is caused by ratio of creep 
strain rate in rotor section; ratio of creep strain rate in the rotor 
section is caused by the ununiform temperature distirbution during 
heat treatment; the un-symmetric distribution at sulfur segregation 
in a rotor section does not effect the ratio of creep strain rate; and 
temperature differences during heat treatment should be controlled 
to less than 6°C so as to prevent the bending of rotor shafts during 
long term service. (LCL) 


3975 (EPRI-WS—79-235, pp 3.147-3.163) Rotor forg- 
ings for KWU-designed turbine-generators. Engelke, W.; 
Joyce, J.S.; Lambrecht, D.; Muehle, E.E.; Wiemann, W. 
(Kraftwerk Union, AG, Muelheim an der Ruhr, Germany). 
Sep 1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The potential for the development of much larger turbines 
and generators employing improved but conventional technology 
for large rotor forgings is discussed. Detailed studies have con- 
firmed the technical feasibility of increasing the unit capability of 
tandem-compound turbines up to 3000 MW. The thermal perform- 
ance and manufacturing costs of very large turbines have been in- 
vestigated. The availability of their critical components, such as the 
large forgings and castings, has already been established for 2000 
MW units. 


3976 (EPRI-WS—79-235, pp 3.164-3.176) Shafts of 
steam turbines for fossil-fired power stations. Stetter, H.; 
Mayer, K.H. (M.A.N., Nuernberg, Germany). Sep 1981. 
NTIS, PC A99/MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The trend in the steam turbines of fossil-fired power stations, 
as the percentage of nuclear power increases, is more and more to- 
wards their use in the medium-load range due to reasons of cost 
and independent of the power output. All considered, the most fa- 
vorable solution among the various alternatives appears to be the 
single-reheat turbine with separate HP, IP, and LP elements and a 
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maximum steam admission temperature of 540°C. Even for unit 
outputs of 1 200 MW and speeds of 3,000 and 3,600 rpm the shaft 
diameters will remain within predictable limits and readily capable 
of being produced by modern production techniques - the number 
of flows being of more decisive importance for the power output 
than the increase in shaft diameters. For LP shafts even greater im- 
provements in efficiency can be achieved with shaft diameters up to 
a maximum of 2000 mm. The turbine design with solid type integral 
shafts developed by the M.A.N. Co. in Nuerenburg has proved its 
worth up to unit outputs of 860 MW. The shafts manufactured by 
the steel mills have so far resulted in not a single failure or a dan- 
gerous crack. Extensive in-service inspection tests during overhauls, 
both magnetic particle and ultrasonic, have revealed no flaws what- 
soever which might have been detrimental to continued operation. 
By future improvement of the toughness of HP and IP shafts it will 
be possible to achieve greater operational flexibility and thus higher 
economy. A further reduction in possible flaws will have the same 
effect. An added increase in material strength will result in the need 
to pay greater attention to LCF and corrosion behaviour because 
this will possibly be more decisive for the permissible shaft and 
blade size than the existing production techniques. 


3977 (EPRI-WS—79-235, pp 3.177-3.189) Present and 
foreseeable future design for steam turbine rotor. Kadoya, Y.; 
Endo, T. Sep 1981. NTIS, PC A99/MF A0Ol. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Present and foreseeable future rotor design of steam turbines 
and research and development activities on rotor forgings are de- 
scribed. CrMoV rotors widely used in high temperature rotors are 
applicable with high reliability to all present 566°C reheat turbine 
by effective rotor cooling. 12%Cr will be also a suitable rotor ma- 
terial for future larger high temperature rotor. Considering cyclic 
service operation various advanced steel melting methods, such as 
vacuum carbon deoxidized and low sulfur treatment are expected 
to improve the present CrMoV rotor properties. A partial integral 
rotor for which forging suppliers are not so limited will be an effec- 
tive advanced design to improve the reliability of present shrunk-on 
disc rotors by eliminating SCC susceptibility in nuclear Turbines. 
Reliability of an integral rotor depends on the quality of a gigantic 
monoblock forging. The thorough verification test being conducted 
by Mitsubishi Heavy Industries the largest monoblock forging in 
the world will contribute to proving reliability of the integral rotor 
and to obtain high quality of the forging. 


3978 (EPRI-WS—79-235, pp 3.190-3.201) Develop- 
ments in the technology of rotor forgings for steam turbine- 
generators. Batte, A.D. (NEI Parsons Ltd., Newcastle upon, 
Tyne, England). Sep 1981. NTIS, PC A99/MF AOl1. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The high premium on operational reliability demands further 
improvements in the integrity of the large rotors needed for steam 
turbine generators with up to 1300 MW output. Developments in 
manufacturing technology enable the use of monobloc forgings for 
the largest low temperature rotors currently envisaged, but devel- 
opments in understanding of the ultrasonic response and behaviour 
of inclusion groups may be required to obtain further improvements 
in reliability. The increase in diameter of high temperature rotors 
can be achieved without loss of creep strength, although tensile 
strength and toughness restrict the exhaust end diameter of monob- 
loc forgings for some applications. Developments in quantitative 
understanding of the conditions for avoiding high temperature 
crack formation, supported where necessary by improved steelmak- 
ing technology, will improve high temperature rotor reliability. 


3979 (EPRI-WS—79-235, pp 3.202-3.3.223) Turbine 
rotors. Design and material requirements. Ekbom, R. (Stal- 
Laval Turbin AB, Finspong, Sweden). Sep 1981. NTIS, PC 
A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Problems related to the design, materials selection, fabrica- 
tion materials properties and testing of steam turbine rotor forgings 
are discussed with data from experience at the Stal-Laval Turbine 
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Co. in Sweden. It is concluded that further development work 
needs to done related to: heat treatment of 1CrMoV rotors to mini- 
mize the scatter of creep properties; material and heat treatment for 
combined HP/IP rotors and IP rotors where there is a need of 
good creep properties and good fracture toughness; fatigue data of 
rotor material in the cycle range of 10° to 10° cycles and cyclic 
stress-strain curves; materials for steam temperatures of 600°C and 
higher; and ultrasonic inspection techniques and interpretation of 
the findings. 


3980 (EPRI-WS—79-235, pp 3.224-3.238) Design limi- 
tations of turbine-generator rotors imposed by present and 
foreseeable forging capabilities. Akiba, M.; Watanabe, O.; 
Suzue, S. (Toshiba Corp., Yokohama, aes. Sep 1981. 
NTIS, PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The experience of the Toshiba Corp. (Japan) in producing 
rotors for turbogenerators with capacities up to 1100 MW is re- 
viewed, and problems related to the design of turbine rotors for the 
future are discussed. Information is included on materials selection, 
high temperature above (550°C) requirements, melting and forging 
technology, heat treatments, and nondestructive testing. (LCL) 


3981 (EPRI-WS—79-235, pp 3.239-3.246) Rotor and 
generator forgings. LaRosa, J.A.; Novak, R.L.; Warner, 
R.E. (Westinghouse Electric Co., Philadelphia, PA). Sep 
1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Present and future power generation equipment will be di- 
rected toward improving efficiency and reliability. In the case of 
generation rotors, present capability and availability appears to be 
satisfactory for foreseeable future designs. Steam turbine rotors 
used in HP-LP elements require improved center line quality in 
order to improve efficiency and reliability. The requirements for 
low pressure rotor forgings for 1500 and 1800 RPM machines is the 
qualification of suppliers of large rotor forgings which could be 
used in monobloc construction. 


3982 (EPRI-WS—79-235, pp 4.6-4.13) Present and 

future capabilities for the production of rotating forgings at 

Bethlehem Steel Corporation. Cappellini, R.F.; Fulton, R.J. 

(Bethlehem Steel Con. PA). Sep 1981. NTIS, PC A99/MF 
E 


A01. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Facilities at Bethlehem Steel Corp. for producing steel forg- 
ings in presses with up to 7,500 ton capacity, for heat treating the 
forgings produced, and for inspection of the forgings are described. 
The largest forging produced was a 225 ton NiMoV grade 4-pole 
generator rotor with a diameter of 72”. Future requirements for 
low sulfur and low phosphorus steels, the quality requirements for 
higher temperature operations, and future research needs for pro- 
ducing larger high quality forgings are discussed. (LCL) 


3983 (EPRI-WS—79-235, pp 4.14-4.29) Production of 
rotor forgings: fast, present and future. Bailey, W.H. (British 
Steel Corp., Sheffield, England). Sep 1981. NTIS, PT A99/ 
MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Always providing there exists a sound technological back up 
and given the basic assumptions of good forging, heat treatment 
and machining facilities, the secret of producing good turbo-gener- 
ator rotor forgings lies in the melting thereof. The traditional 
double-slag basic electric arc method, good as it may be, lacks the 
degree of control that is necessary to achieve the high quality 
standards required. This control is readily provided by secondary 
vessel steel-making in a plant such as a Fink] V.A.D. (Vacuum Arc 
Degassing) unit where control of chemical composition and homo- 
geneity (by argon stirring) are of the highest order. The ability to 
desulphurize, degas and adjust temperature additionally provide the 
necessary controls for casting of quality ingots of improved clean- 
ness and in a reproducible manner. This form of melting, coupled 
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with the refined practices of V.C.D. (Vacuum Carbon De-oxida- 
tion) and synthetic slag with calcium treatment will produce the 
largest ingots required, low in sulphur content and free from harm- 
ful segregates. With regard to proposals for future development 
work, there would seem to be a need for further study of the qual- 
ity and properties and reproducibility of forgings such as N.C.M.V. 
generators of L.P. rotors of the larger sizes, say 660 MW. 


3984 (EPRI-WS—79-235, pp 4.30-4.37) Improvements 
of forging ingot quality and advantages of the application of 
the B.E.S.T.-process. Machner, P.; Krainer, E. (Vereini; 
Edelstahlwerke AG., Kapfenberg, Austria). 1981. 
NTIS, PC A99/MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The requirements for the fabrication of high quality forgings 
are the high degree of cleanliness of the steel as well as the material 
homogeneity of the ingot. By the application of metallurgical proc- 
esses, improved cleanliness of the steel can be achieved. To mini- 
mize defects in the forging ingots the solidification has to be influ- 
enced intensively. The B.E.S.T.-process is characterized that imme- 
diately after the cast a high quantity of heat energy is introduced 
into the ingot body. According to the progression of the crystalliza- 
tion and the reduction of the liquid ingot, respectively, the heat 
energy supply is reduced. The results of the evaluations of a 52 mt 
B.E.S.T.-ingot in the as-cast condition show improved quality. 


3985 (EPRI-WS—79-235, pp 4.38-4.42) Production of 
rotor forgings. Comon, J. (Grosse Forge du Creusot, Le 
Creusot, France). Sep 1981. NTIS, PC A99/MF AO1. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The production of Turbine and Generator rotor forgings in 
Le Creusot is based on the following techniques and facilities: three 
electric-arc-furnaces (100, 100 and 60 m.t.); a heating-ladle-refining 
installation (95 m.t.); two stream-degassing installations (ladle to 
ingot) equipped with steam ejectors; twenty-four sides corrugated 
ingots (big end up), maximum weight 190 m.t. (body 16 m.t.); hot 
topping with exothermic powder; two hydraulic forging presses 
7500 and 9000 m.t.; large lathes, maximum capacity 200 t, 22 m 
length; heat treatments in electric vertical furnaces for rotors less 
than 14 m. in length or in horizontal gas-fired furnaces up to 20 m. 
in length; and water-spray quenching, vertical and horizontal. 
Rotor forgings are being produced for 600 MW fossil-fuel power 
plants and for 900 and 1300 MW nuclear plants. The quality assur- 
ance programs used with these forgings and research needs for pro- 
ducing even higher quality forgings are discussed. 


3986 (EPRI-WS—79-235, pp 4.47-4.52) Present and 
future capabilities for the production of rotor forgings. Sato, 
K. (Japan Casting & Forging Corp., Kitakyushu). Sep 1981. 
NTIS, PC A99/MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Japan Casting & Forging Corporation has been manufactur- 
ing turbine and generator forgings on its large modernized produc- 
tion lines. Their viewpoint on the manufacturing of rotor forgings 
at present and in future is discussed with information on the size 
and quantity of forgings produced, processes used for steel making, 
forging, heat treatments and machining, and research requirements 
to further improve their products. (LCL) 


3987 (EPRI-WS—79-235, pp 4.53-4.61) Quality of Cr- 
Mo-V hp rotor forging made from ESHT-J ingot. Watanabe, 
S. (Japan Casting & Forging Corp., Kitakyushu City); 
Hirose, Y.; Yoshii, H.; Morinaka, K: Matsufuji, S. Sep 
1981. NTIS, PC A99/MF AOI. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Turbine rotors for power plants are required to have high 
ductility and good homogeneity because of strict working condi- 
tions. Low sulfur (LS) steel has been developed as a counterstep 
for defects on the center bore surface. LS refining improves re- 
markably the soundness of the bore surface and also the ductility in 
the transverse and radial directions. LS steel is a good way to 
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achieve reliable forging products. To further advance LS rotor 
qualities the application of the electroslag hot top (ESHT) process 
to the LS process was tried. The ESHT process uses a non-con- 
sumable graphite electrode and refractory hot top. This combina- 
tion has an advantage over B.E.S.T. or T.R.E.S.T. processes in 
controlling slag temperature during ESHT operation. The results of 
studies on rotor forging made with this process, called ESHT-J. 
Examination results on ESHT-J forgings are compared with that of 
LS rotor forgings which made from conventional hot top ingots. 
Forgings made from ESHT-J ingot show not only excellent me- 
chanical properties but also homogeneity of forgings. The superior- 
ity of quality of ESHT-J forgings is based on the character of 
ESHT process. ESHT-J forgings should be good and reliable for 
more strict usage, for example for cycling rotor, etc. 


3988 (EPRI-WS—79-235, pp 4.62-4.65) Production of 
rotor forgings. Kawaguchi, S.; Sawada, S. (Japan Steel 
Works, Ltd., Hokkaido). Sep 1981. NTIS, PC A99/MF 
A0l. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The facilities at the Muroran Plant of the Japan Steel Works 
are briefly described and tabulated data are presented on the largest 
rotor forgings produced. Quality assurance procedures are summa- 
rized. The facilities currently installed and the technology used 
enable this plant to provide any quality rotor forgings required for 
fossil and nuclear power plants with the largest rating presently an- 
ticipated. (LCL) 


3989 (EPRI-WS—79-235, pp 4.66-4.74) Production ca- 
pability of a large mono-block rotor forging. Kawaguchi, S.; 
Sawada, S. (Japan Steel Works, Ltd., Hokkaido). Sep 1981. 
NTIS, PC A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Since the first 400 metric ton ingot was made in 1969, the 
Muroran Plant of the Japan Steel Works has had experience in 
manufacturing quite a few large single piece rotor forgings from 
400 to 500 ton steel ingots. This experience and the future outlook 
on such large forgings are described. 


3990 (EPRI-WS—79-235, pp 4.75-4.80) Development of 
an integral HTLP combination rotor forging. Sawada, S.; 
Ohhashi, T.; Kawaguchi, S. (Japan Steel Works, Ltd., Hok- 
kaido). Sep 1981. NTIS, PC A99/MF AO1. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

In order to meet the demand for an integral HTLP combina- 
tion rotor forging, which is to be employed for a single cylinder 
steam turbine unit with 50 to 100 MW rating machine, an depth 
survey was conducted on the possibility of making such a rotor 
forging having good toughness together with elevated temperature 
properties. As normally understood, it was deemed difficult to give 
a mono-block rotor shaft the required toughness without any sacri- 
fice of elevated temperature characteristics. However, these diffi- 
culties were overcome during the course of development and a pro- 
duction HTLP rotor forging was successfully manufactured. In this 
paper, the important research results are presented and al! charac- 
teristics of a proto-type integral HTLP rotor forging manufactured 
are discussed. 


3991 (EPRI-WS—79-235, pp 4.81-4.90) Improved man- 

g procedure of heavy forging ingots. Hochstein, F.; 
Austel, W. (Kloeckner-Werke AG Georgsmarienwerke, Os- 
nabrueck, Germany). Sep 1981. NTIS, PC A99/MF AOl. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Between 1955 and 1972, the main theme for discussions 
among forging manufacturers was the production, i.e., melting, 
forging and heat treatment of shafts increasing in size, and the se- 
lection of material being most suitable for heavy rotors. However, 
for the past few years the main point of these discussions moved 
more and more to the pure metallurgical side. Improvements in 
conventional processes for manufacturing forgings and heat treating 
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forging ingots and the improvements in the characteristics of the 
care zone of shaft-type forgings using the core zone remelting 
(CZR) process are discussed. The results obtained so far prove that 
basically annular as well as shaft-shaped forgings can be produced 
according to the CZR-process. In the future the CZR-process 
might gain more significance for the production of heavy shafts if, 
as is already being discussed in respect with axially bored shafts, an 
absolute purity in the core zone is required and if the LP-turbine 
shafts are being built with such large diameter (> 2.000 mm) that 
the formation rate is not sufficient anymore to work through the 
conventionally molten ingots. (LCL) 


3992 (EPRI-WS—79-235, pp 4.91-4.94) Present and 
future capabilities for the production of the very large turbine 
and generator rotor forgings. Suzuki, A. (Kobe Steel, Ltd., 
Takasago, Japan). Sep 1981. NTIS, PC A99/MF AOl. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 


ators; Palo Alto, CA, USA (14 Sep 1981). 

In order to meet a demand of high quality large steel forg- 
ings, Kobe Steel constructed a modern forging plant at Takasago, 
Japan and put steel making and a steel forging plants into operation 
in 1975 and 1976, respectively. Since then, a great effort has been 
made to establish production techniques for large steel castings and 
forgings. The capacities of facilities relating to the production of 
very large turbine and generator rotor shafts as of July 1980 are 
tabulated. Facility and product size limitations in the production of 
future larger rotor forgings in Kobe Steel and difficulties which 
may be encountered are disscussed. The maximum machined rotor 
forging weighs approximately 250 tons which will be produced 
from a 510 ton ingot. The only problem to be suggested is an insuf- 
ficient forging effect resulting from too little difference in diameters 
of the ingot and the forging produced from the ingot. 


3993 (EPRI-WS—79-235, pp 4.95-4.103) Quality of 
CrMoV rotors: effects of vaccum carbon deoxidation, extra 
low sulfur content and electroslag remelting. Suzuki, A. 
(Kobe Steel, Ltd., Takasago, Japan). Sep 1981. NTIS, PC 
A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

A research project on the advanced technology for CrMoV 
steel steam turbine rotors is being performed by EPRI/W. Some re- 
sults on similar investigations in our production experience are de- 
scribed here. Low pressure (LP) rotors for a geothermal power 
plant are usually made of the same compositional CrMoV steel as 
high pressure (HP) rotors because of the required corrosion resist- 
ance to sulfuric gases. As LP rotors require better ductility than 
HP rotors, a vacuum carbon deoxidation (VCD) process is applied 
to the production of CrMoV steel for LP rotors. The VCD process 
is considered to be favorable for suppressing the incidence of A 
segregates in ingots. Thus a comparative examination was per- 
formed on a conventional CrMoV steel HP rotor and a VCD- 
CrMoV steel LP rotor. Recently it has been reported that the re- 
duction of sulfur content to an extra low level (ELS), less than 
0.003%, changed the segregation pattern and consequently im- 
proved the quality of the axial part in CrMoV steel rotors. Elec- 
troslag remelted (ESR) steel is believed to be of the best quality. 
Accordingly rotors made from an ELS conventional ingot as well 
as an ESR ingot were investigated. The investigative methods are 
described, and the results are examined. It was concluded that: both 
vacuum carbon deoxidation and extra low sulfur content were fa- 
vorable in the decrease or suppression of A segregates; the ESR 
rotor had the best quality since no indications were detected in the 
magnetic particle test in the axial bore at 700 amperes per inch; and 
the data in the production experience showed the importance of the 
heating conditions during the forging process. (LCL) 


3994 (EPRI-WS—79-235, pp 4.104-4.108) Manufactur- 
ing of turbine rotors and generator rotors at National Forge 
Company. LaPorte, A.J. (National Forge Co., Erie, PA). 
Sep 1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The Erie Plant of National Forge Company is equipped with 
two 75-ton and one 35-ton basic electric arc melting furnaces. The 
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largest ingot available at this time has a 2400 mm (95") diameter for 
a 125 ton gross weight. The experience and the output of this plant 
in producing rotors for electric generators and steam turbines are 
discussed, and plans for future production are presented. (LCL) 


3995 (EPRI-WS—79-235, pp 4.109-4.112) Production 
of present turbine and generator rotors in terms of unit rat- 
ings, of service and capabilities limitations. Haumer, 
H.C. "MRoschling-Burbach Weiterverarbeitun GmbH, 
Voelklingen, Germany). Sep 1981. NTIS, A99/MF 
A01. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Facilities and processes used at present and contemplated for 
future use at the Roechling-Burbach Weiterverarbeiten Co. plant in 
Voelklingen/Saar to produce turbine and generator rotors are sum- 
marized. For 1981/82 Roechling-Burbach is able to produce the re- 
quired turbine shafts for actual units of conventional- and nuclear 
power stations, either monobloc, shrunk or welded construction. 
Also the generator shafts for machines with two poles (3000/3600 
RPM) can be manufactured. Shafts for machines with four poles 
(1500/1800 RPM) will, not be within the manufacturing program of 
Roechling-Burbach because of weight reasons. (LCL) 


3996 (EPRI-WS—79-235, pp 4.113-4.125) Terni heavy 
rotor forgings: manufacturing options, capabilities and quality 
assurance, Barbieri, C.; Bernabei, P. (TERNI Steelworks, 
Terni, Italy). Sep 1981. NTIS, PC A99/MF AOl1. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The facilities and methods at the Terni Steel Works in Italy 
used to produce rotor forgings with as-forged weights up to 120 
tons are discussed with details on turbine and generator rotor con- 
struction, methods for increasing ingot yield, and quality assurance 
requirements and procedures. (LCL) 


3997 (EPRI-WS—79-235, pp 4.126-4.135) Manufacture 
and processing of heavy forging-grade ingots for turbine and 
generator shafts. Forch, K. (Thyssen Henrichshuette AG, 
Hattingen, Germany). Sep 1981. NTIS, PC A99/MF A011. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

An integrated steel mill for making forgings, steel castings, 
plate and plate products is described. Considering the big furnace 
units, the span of useful tapping weights is sufficient for high-grade 
forgings ranging from 110 to 150 tons. Steel degassing is done 
along the lines of the RH-type circulating process. Simultaneously, 
this offers the possibility of precisely adjusting the analysis by 
adding alloying elements during recirculation. Ingots up to 60 tons 
in weight can be remelted by the elctroslag remelting (ESR) proc- 
ess into pieces having a diameter up to 1450 mm. Heavy equipment 
is available for rough and finish machining of the forgings. The 
forging shop has specialized in the manufacture of heavy generator 
and turbine shafts for conventional and nuclear power plants. The 
main points of development in the field of rotors and turbine shafts 
are discussed in detail. Preparations are being made to case and 
forge extra heavy forging-grade ingots. The first 350-ton ingot from 
a VCD-treated NiCrMoV heat has already been sound-forged into 
a 2000 mm 16 blank. The objective is to make shafts with 200 tons 
in finished weight. Accompanying research and development work 
relates to investigations into the improvement of segregation in 
ingots having a big cross section of solidification, intensive ultrason- 
ic testing performed on heavy forging-grade ingots, followed by 
structural and fracture-mechanical assessment of the results as well 
as materials development to optimize the NiCrMoV grades and to 
improve the toughness of creep-resisting shafts. 


3998 (EPRI-WS—79-235, pp 4.136-4.141) Capabilities 
for production and evaluation of large rotor forgings at US 
Steel Corporation. Kozub, J.A. (Steel Corp., Homestead, 
PA); Manganello, S.J. Sep 1981. NTIS, PC A99/MF AOl. 
Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 
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The US Steel Corporation's capabilities in the production 
and evaluation of large rotor forgings are described. Facilities for 
steel melting and casting, forging, heat treating machining, and ma- 
terial testing are discussed. It is concluded that the current demands 
for large rotor forgings, including both nuclear and fossil units, are 
within the present capabilities of US Steel. Future design require- 
ments by the manufacturer of large turbine and generator rotors 
would be evaluated on an individual basis to determine their pro- 
duction feasibility at the facility and the anticipated effect on rotor 
quality. If a quantun jump in rotor size and weight would occur in 
the future, then capital investments for facility modifications to sat- 
isfy demands would require justification on sufficient anticipated 
quantities. (LCL) 


3999 (EPRI-WS—79-235, pp 5.1-5.25) Beneficial effect 
of vacuum carbon deoxidation on rotor forging properties. 
Sawada, S.; Kawaguchi, S. (Ja Steel Works, Ltd., Hok- 
kaido, Japan). Sep 1981. NTIS, PC A99/MF AOl. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The demand for better integrity of the rotor forgings cou- 
pled with increasing size and weight points to the necessity for im- 
proved metallurgical homogeneity and mechanical isotropy of the 
forgings together with increased strength and toughness. Since the 
vacuum carbon deoxidation (VCD) process was introduced, it has 
been widely adopted by the steel making industry and has received 
phenomenal recognition because of its desirable effect on steel 
properties. The effect of VCD on all properties of rotor forgings 
are discussed. The bdneficial effects of VCD process on steel ingots 
and properties of production steels can be summarized as follows: 
oxide inclusions cleanliness is improved; hydrogen can be effective- 
ly reduced; macro and microsegregation can be improved; subse- 
quently, mechanical isotropy and metallurgical homogeneity are en- 
hanced; temper embrittlement susceptibility can be considerably de- 
creased; and creep ductility may be improved, although longer time 
creep data is needed. The application and substantial effect of VCD 
onto production steel forgings of specified chemical composition 
and of ingot weights up to 500 ton are tabulated. 


4000 (EPRI-WS—79-235, pp 5.26-5.34) On the proper- 
ties of Cr-Mo-V rotor forging produced by low sulfur process. 
Sato, K.; Nonaka, Y.; Kuroda, Y.; Kitagawa, I.; Tanimoto, 
S.; Watanabe, S. (Japan Casting & Forging Corp., Kitakyu- 
shu, Japan). Sep 1981. NTIS, PC A99/MF AOl. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Investigations on Cr-Mo-V high pressure turbine rotors were 
carried out following long time rotor service. It was established 
that it is especially important to evaluate the properties of material 
close to the center bore. In order to meet the present day demands 
a low sulfur (S = 0.002%) Cr-Mo-V steel made by ladle furnace 
technique has been developed for the purpose of homogenizing and 
improving the metallurgical and physical properties, especially at 
the central part of rotor forging. In this report the effect of low 
sulfur treatment is evaluated from a metallurgical viewpoint and a 
Statistical analysis of specified mechanical test results of actual rotor 
forgings is presented. The major effects of the low sulfur treatment 
are shown to be: reduction of segregation streaks detected by sulfur 
print and macroetch test; reduction of segregation of alloying ele- 
ments; elimination of line-up sulfides; improvement of cleanliness; 
elimination of nonhomogeneous microscopic structure; reduction of 
the difference between inside and outside properties; and improve- 
ment of the properties of bore core bars, especially in radial test 
direction resulting in reduction of the difference of properties 
caused by orientation. It may be concluded from the above results 
that Cr-Mo-V rotor forgings produced by the low sulfur process 
have much better homogeneity than those produced by convention- 
al process. (LCL) 


4001 (EPRI-WS—79-235, pp 5.35-5.49) Investigation 
on a low sulfur Cr-Mo-V model rotor forging (intermediate 
report). Sato, K. (Japan Casting & Forging Corp., Kitakyu- 
shu); Tanimoto, S.; Nakamura, M.; Kino, H. Sep 1981. 
NTIS, PC A99/MF A0O1. Order Number DE81904198. 
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From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

In order to confirm the superiority of low sulfur Cr-Mo-V 
rotor forgings, a model rotor forging was made from the top side 
half of a 112 metric ton low sulfur Cr-Mo-V steel ingot and was 
cut into blocks and pieces to be tested. In addition to metallurgical 
aspects and ordinary mechanical properties, tensile properties at 
elevated temperatures, low cycle fatigue properties including crack 
initiation, long term creep rupture behaviors and notch toughnesses 
were investigated. All the tests attempted have not been completed 
and the present paper describes the data obtained up to date. 
Blocks cut from the body of a conventinal Cr-Mo-V rotor forging 
were also tested for comparison. The results of the comparison tests 
are also presented. These results showed that a low sulfur Cr-Mo-V 
model rotor forging made by a low sulfur process by JCFC had 
good soundness and high ductility in a tantential direction at the 
central part of the body. The high ductility in a tangential direction 
at the central part gave rise to a high notch toughness and a high 
resistance to crack initiation in low cycle fatigue at high strain 
ranges. This assures reliability in service especially for rotors which 
were to be subjected to high cyclic start-stop and/or load change 
operations. The reliability was also assured by the fact that the 
notch embrittlement in creep rupture was suppressed in the low 
sulfur Cr-Mo-V model rotor forging and easy control of segrega- 
tion in ingot. (LCL) 


4002 (EPRI-WS—79-235, pp 5.50-5.58) Solidification 
and segregation problems. Basevi, S. Sep 1981. NTIS, PC 
A99/MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The solidification of large masses of steel is associated with 
segregative phenomena which appear under different aspects. Con- 
sidering large ingots for rotor forgings, these phenomena have been 
always observed, localized and measured. The segregation phenom- 
ena have been classified as negative macrosegregations; positive ma- 
crosegregations; and interdendritic segregations. The causes which 
generate segregation have been identified as: phenomena in the 
mushy-zone, particularly differences in density of the solidifying 
metal, differences in the electrochemical potential, and different 
depth in the zone involved with solidification; build up and sinking 
of free crystals in the coldest zones of the liquid mass; and convec- 
tion currents within the liquid due to differences in temperature. 
With the aim at increasing the homogeneity of the ingot and thus 
its quality and yield, different processes, all based on electroslag re- 
melting were originated tending to eliminate or decrease the segre- 
gation phenomena and eliminate the other types of defects (poros- 
ity, non metallic inclusions). These processes and their results are 
discussed. It is concluded that the problem of segregation in large 
forging ingots exists, and those involved in producing large forg- 
ings must work together to develop processes which would most 
likely lead to more reliable and repetitive production. (LCL) 


4003 (EPRI-WS—79-235, pp 5.63-5.75) Environment- 
induced interganular cracking in turbine rotor steels. McMa- 
hon, C.J. Jr.; Kameda, J. (Univ. of Pennsylvania, Philadel- 
phia). Sep 1981. NTIS, PC A99/MF AOl. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Intergranular cracking in high strength steels such as rotor 
forgings can result from absorption of hydrogen by the steel or by 
localized anodic dissolution. The former has been shown to be the 
result of weakening of grain boundaries (i.e., reduction of their co- 
hesive energy) by impurity segregation, the same phenomenon 
which is called temper embrittlement when the intergranular frac- 
ture occurs in an innocuous environment. Later it was found that 
localized anodic dissolution is also sometimes due to impurity segre- 
gation, specifically of phosphorus. Some important questions re- 
maining to be answered are: first, under which service conditions is 
integranular cracking due entirely to anodic dissolution along grain 
boundaries, as opposed to hydrogen-induced cracking, perhaps fol- 
lowing initial crevice formation by anodic dissolution. Secondly, 
would intergranular anodic dissolution occur in the relevant envi- 
ronments (steam, caustic condensate, etc.) in the absence of any im- 
purity segregation. 
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4004 (EPRI-WS—79-235, pp 5.76-5.82) Contribution to 
the long time isothermal embrittlement of NiCrMoV steels in 
the temperature range of 350 to 450°C, Forch, K. (Thyssen 
Henrichshuette AG, Hattingen, Germany). Sep 1981. NTIS, 
PC A99/MF AO1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The use of 3.5% NiCrMoV steel for LP turbine shafts work- 
ing at temperatures above 350°C is limited by the long time isother- 
mal embrittlement. An increase of working-temperature to higher 
temperatures than 350°C would effect important economical advan- 
tages. Therefore the reason for long time embrittlement of NiCr- 
MoV steels in the temperature range of 350 to 450°C must be clari- 
fied. Up to now only the phenomenon and its connection to the 
contents of trace elements (As, Sb, Sn) is well known. In order to 
understand this phenomenum, an investigation was made to deter- 
mine the sensitivity of NiCrMoV steels with different contents of 
nickel and chromium to temper embrittlement as well as to long 
time embrittlement. For this investigation heats with trace element 
contents, which were not decreased as far as possible, were used. 
The materials and procedures are described, and the results are pre- 
sented. From the results it can be concluded, that there is not the 
same mechanism for step cooling embrittlement and for long time 
embrittlement. It cannot be assumed, that a steel like the modified 
NiCrMoV type, which does not embrittle at temperatures 100°C 
lower than the critical range for temper embrittlement (530 to 
560°C) by a mechanism of temper embrittlement, even when the 
time of exposure is 10.000 h. Though the phenomena of temper em- 
brittlement and long time embrittlement are different, in both cases 
an equilibrium segregation at the grain boundaries will be the 
reason for the effects, but segregation of different elements should 
happen. 


4005 (EPRI-WS—79-235, pp 5.83-5.104) Heat treat- 
ment of 1% Cr-Mo-V steel with special regard to the effects 
of the quenching rate on the properties. Presentation of a new 
steel for high-pressure shafts. Finkler, H.; Potthast, E. 
(Stahlwerke Roechling-Burbach GmbH, Voelklingen, Ger- 
many). Sep 1981. NTIS, PC A99/MF A0Ol1. Order Number 
DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The chemical composition and mechanical properties speci- 

fied for 1% Cr-Mo-V high and medium-pressure turbine shafts vary 
by countries and turbine manufacturers. Such variations are also 
noted in the heat treatment of turbine shafts, especially in the cool- 
ing from quenching temperature in oil or air. This has effects on 
creep rupture strength and ductility. However, tempering tempera- 
ture and tempering time also influence the structure and hence the 
creep rupture properties. The wide scatter of impact energy and 
FATT in the rim zone of liquid-quenched shafts is due to the fact 
that location of the samples and their distance from the heat-treated 
surface is often not defined. The relationship between these factors 
is shown by examining a large end-quench test piece. After deter- 
mination of the cooling parameters of forgings with water, oil and 
air quenching, it is possible to given the variations in impact energy 
and FATT over the cross section of turbine shafts for the individu- 
al quenching methods. The influence which the chemical composi- 
tion was found to have on the FATT of 1%. Cr-Mo-V steels result- 
ed in the development of a new high-pressure shaft steel with low 
FATT. 
4006 (EPRI-WS—79-235, pp 5.115-5.123) Critical issue 
on the necessity for axial boreholes in rotor forgings for tur- 
bines and generators. Mayer, K.H. (M.A.N., Nuernberg, 
Germany). Sep 1981. NTIS, PC A99/MF AOl. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The results of a critical review of the arguments in favor of 
and against an axial cneter hole in turbine and generator rotor forg- 
ings are presented. The following points speak for the use of shafts 
without an axial center bore: shafts manufactured by modern pro- 
duction techniques are practically (99%) free from dangerous flaws 
at the center; solid shafts present almost ideal conditions at the 
center for ultrasonic inspection from the exterior because by radial 
beaming over the full circumference all flaw layers can readily be 
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detected; analyses by fracture mechanics clearly reveal that shafts 
without a center bore offer a much longer useful life and that such 
shafts are capable of withstanding higher stresses and a larger 
number of starts; and lacking direct proof of the mechanical prop- 
erties at the center of shafts without a center bore is not of a seri- 
ous nature with modern manufacturing techniques because this dis- 
advantage is readily compensated by lower stresses. In Germany 
there are at least 1,660 turbine and generator shafts without an axial 
through-hole and with shaft diameters up to 1,760 mm where good 
experience is available. These statistics should help to convince any 
sceptics regarding the safety of solid shafts. 


4007 (EPRI-WS—79-235, pp 5.124-5.142) In-service 
rotor inspection and evaluation philosophy. Timo, D. (Gener- 
al Electric Co., Schenectady, NY). Sep 1981. NTIS, PC 
A99/MF AOl1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The fundamental objective in inspecting and evaluating in- 
service rotors and wheels is to minimize the probability of burst 
without excessive conservatism. A few of the uncertainties involved 
in evaluating a rotor are discussed, e.g., the fact that nondestructive 
testing methods are incapable of defining defect characteristics with 
a high degree of accuracy and the difficulties in predicting crack 
initiation, crack growth, and critical crack size. Also, statistical data 
on burst can be analyzed to determine the probability of a burst 
among a given number of rotors. Having this probability determina- 
tion the final criteria for conservatism in evaluating a unit becomes 
How often can the utility industry tolerate a rotor burst. (LCL) 


4008 (EPRI-WS—79-235, pp 5.143-5.150) Limitations 
of the fracture mechanics approach to determining rotor in- 
tegrity. Wells, C.H. (Southwest Research Inst. San Antonio, 
TX); Nair, P.K.; Atluri, S.N. Sep 1981. NTIS, PC A99/MF 
A01. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The available evidence is examined concerning the cata- 
strophic burst of the TVA Gallatin Unit No. 2 IP-HP turbine rotor 
during a cold start. Stress intensity distribution around the rotor 
crack tips at time of burst and the fracture toughness of the Galla- 
tin rotor versus radius at various times during cold start were cal- 
culated. The initiation and growth of cracks were analyzed. From 
the study it was concluded that linear elastic fracture mechanics 
does not provide a quantitative explanation of the formation of the 
crack origin, which is not necessarily a limitation of fracture me- 
chanics if the origin was initially present in the forging. The 
growth of the large crack from this origin and its arrest are ex- 
tremely difficult to calculate because of the complex thermal-me- 
chanical response of the rotor during a cold start and the accompa- 
nying variation of fracture toughness. However, the evidence sug- 
gests that the initiation of crack growth was a ductile process, 
probably preceded by break-through of the crack to the bore sur- 
face, rather than a brittle fracture initiating under the most critical 
combination of stress intensity and temperature during startup. The 
J/sub R/ approach, while able to explain the initiation of slow 
stable crack growth, does not appear to be able to explain the 
arrest of the large crack at other than steady-state stress and tem- 
perature. (LCL) 


4009 (EPRI-WS—79-235, pp 5.160-5.181) Steam tur- 
bine rotor reliability built-up vs. welded vs. monoblock. Ber- 
tilsson, J.E.; Berg, U. (Brown Boveri Cie., Ltd., Baden, 
Switzerland). Sep 1981. NTIS, PC A99/MF AOl. Order 
Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The heart of each steam turbine, namely the rotor is dis- 
cussed. The different design concepts presently used are reviewed. 
Based on an analysis of service and availability requirements for 
rotors, i.e. a minimization of forced outage of the power station due 
to rotor failures, the limits of the different designs concepts are 
shown. A steam turbine rotor concept which appears to offer the 
highest reliability is recommended. 
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4010 (EPRI-WS—79-235, pp 6.1-6.6) Future rotors: 
forgemaster views. Murphy, E E. Sep 1981. NTIS, PC A99/ 
MF AOI. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

Past advances in the technology of producing rotors for 
power generating equipment, worldwide production capabilities, 
and probable future operating requirements for such rotors are re- 
viewed in order to estimate the capacity of forging capabilities to 
meet the needs for fabricating future rotors. It is stated that future 
improvements in size, efficiency, and reliability of power generation 
equipment will come from development of new improved, eco- 
nomically feasible alloys, improvements in melting, refining and 
casting systems and, less likely, innovative heat treatments and hot 
working developments. Significant increases in unit size, requiring 
much larger forgings, will not be a progressive factor in the fore- 
seeable future. (LCL) 


4011 (EPRI-WS—79-235, pp 6.9-6.11) Future rotors: 
manufacturer views. Richman, R.H. Sep 1981. NTIS, PC 
A99/MF A0O1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The agreements and disagreements among turbine-generator 
manufacturers on problems and issues related to rotor fabrication 
and requirements are enumerated based on the manufacturers views 
on size limitations, creep resistance, very high temperature (> 
565°C) rotors, toughness, fatigue, nondestructive evaluation, inte- 
gral (monoblock) construction, and six other aspects. (LCL) 


4012 (ORNL/Sub—80/13847/1) Industrial steam- 
supply-system characteristics program. Phase 1. Conventional 
boilers and atmospheric-fluidized-bed combustor. Final report. 
(Foster Wheeler Development Corp., Livingston, NJ 
(USA)). 15 Aug 1981. Contract W-7405-ENG-26. 272p. 
NTIS, PC Al2/MF AO1. Order Number DE82001918. 

Foster Wheeler Development Corporation (FWDC), has de- 
veloped conceptual plant designs, engineering characteristics, oper- 
ating requirements, and cost estimates for various industrial steam 
supply systems with alternate emission standards. The program en- 
compassed the design and costing of four steam generator systems - 
pulverized coal-fired, spreader stoker coal-fired, oil-fired, and at- 
mospheric fluidized bed coal-fired - with their respective auxiliary 
equipment and a comparison of the more practical emission control 
processes for each system. The work done under Phase 1 - Conven- 
tional Boilers and Atmospheric Fluidized Bed Combustor of 
ORNL’s Industrial Steam Supply System Characteristics Program, 
is summarized in this volume. Realistic plant designs for the steam 
generator systems studied and cost estimates were developed on a 
comparable and consistent basis. The results of Phase 2 - Low and 
Medium Btu Gas-Fired Boilers with Associated Gasification Plants 
is summarized. 


4013 (PNL—3686-Vol.3) Technical and economic as- 
sessment of fluidized-bed-augmented compressed air energy- 
storage system. Volume III. Preconceptual design. Giramonti, 
A.J.; Lessard, R.D.; Merrick, D.; Hobson, M.J. (Pacific 
Northwest Lab., Richland, WA (USA)). Sep 1981. Contract 
AC06-77RL01830. 251p. NTIS, PC Al2/MF AOl. Order 
Number DE82001945. 

A technical and economic assessment of fluidized bed com- 
bustion augmented compressed air energy storage systems is pre- 
sented. The results of this assessment effort are presented in three 
volumes. Volume III - Preconceptual Design contains the system 
analysis which led to the identification of a preferred component 
configuration for a fluidized bed combustion augmented com- 
pressed air energy storage system, the results of the effort which 
transformed the preferred configuration into preconceptual power 
plant design, and an introductory evaluation of the performance of 
the power plant system during part-load operation and while load 
following. 
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4014 (DOE/ET/10423—1101) 1000 hour test pro- 
gramme in a pressurised fluidised bed combustion facility. 
Volume I. Plant description and summary of — Final 
report. Roberts, A.G.; Barker, S.N.; Philli ; Pillai, 
K.K.; Raven, P.; Wood, P. (National Coal ni | Leather- 
head (UK). Coal Utilization Research Lab.). [nd]. Contract 
ACO01-78ET 10423. 87p. NTIS, PC AOS/MF AOl. Order 
Number DE81030993. 

A 1000 h program was carried out on the pressurized fluid- 
ized bed facility (PFBC) at Leatherhead, England. The main objec- 
tives of the program were to assess the performance of materials 
within the fluidized bed; the corrosion/erosion of candidate gas tur- 
bine alloys; and the performance of gas cleaning equipment. The 
combustor and test procedures are described. The combustion effi- 
ciency was 99%. Sulfur retention was typically 90% at a Ca/S mol 
ratio of 1.75. NO/sub x/ emissions were within EPA limits. A hot 
gas cleanup system was evaluated for its performance for cleaning 
the inlet gas stream for a gas turbine. The main conclusion of the 
program was that there was a significant advance in the confidence 
in PFBC technology. In particular, the results with first stage tur- 
bine blade cascade suggest that reliable gas turbine operation 
should be possible using cyclone dust collector systems for gas 
clean-up. (LCL) 


4015 (DOE/ET/10423—1102) 1000 hour test pro- 
gramme in a pressurised fluidised bed combustion facility. 
Volume II. Test data. Final report. (National Coal Board, 
Leatherhead (UK). Coal Utilization Research Lab.). [nd]. 
Contract AC01-78ET 10423. 279p. NTIS, PC A13/MF AOI. 
Order Number DE81030969. 

This is an appendix to a report on the operation and per- 
formance of pressurized fluidized bed combustors and their associ- 
ated hot gas cleanup system with cyclone separators for use in a 
combined-cycle power plant. Each of 6 performance tests is de- 
scribed and the results for each test are given. For each test, data 
are presented on: combustor operating conditions; bed particle size 
distribution for both coal and dolomite feeds; heat and mass bal- 
ances; sulfur retention; size and composition of particles in hot gas 
stream; and composition of solid wastes from combustor. (LCL) 


4016 (DOE/ET/10423—1103) 1000 hour test pro- 
gramme in a pressurised fluidised bed combustion facility. 
Volume III. Combustor emissions and hot gas clean-up. Final 
report. (National Coal Board, Leatherhead (UK). Coal Utili- 
zation Research Lab.). [nd]. Contract AC01-78ET10423. 
214p. NTIS, PC A10/MF AOl. Order Number 
DE8 1030970. 

This appendix to a report on the operation and performance 
of pressurized fluidized bed combustors and cyclone separator hot 
gas clean-up systems for combined-cycle power plants presents the 
procedures used and results obtained. The following studies are de- 
scribed: characterization of particles in combustor emissions and in 
hot gas cleanup system emissions; effects of electrical charges on 
combustion emission particles collection; alkali and SOs; monitoring 
of combustor emissions; methods for measuring combustor emission 
particle quantities and size before and after hot gas cleanup. (LCL) 
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REFER ALSO TO CITATION(S) 3183, 3504, 3946, 3953, 4012, 5384, 5388, 
5389, 5390, 5391, 5392, 5455, 5643 


4017 (ANL/FE—81-51) Flue-gas desulfurization: review 
of selected commercial and advanced technologies. Gillette, 
J.L.; Chiu, S.Y. (Argonne National Lab., IL (USA)). Feb 
1981. Contract W-31-109-ENG-38. 187p. NTIS, PC A09/ 
MF AO1. Order Number DE82001960. 

Selected technologies for the desulfurization of flue gas are 
reviewed and evaluated. One of the technologies, wet scrubbing of 
the gas with a slurry containing either lime or limestone, has at- 
tained widespread commercial usage and for this reason is present- 
ed as the base case against which 10 second-generation systems of 
flue-gas desulfurization (FGD) are compared. The new technol- 
Ogies include chemical-treatment, or scrubbing, processes and proc- 
esses that combine scrubbing and filtering of the flue gas. The two 
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combination processes use baghouse filters, with the SO2-collecting 
material either injected dry or sprayed into the system. The eight 
straight-scrubbing processes use either wet or dry collecting materi- 
als and are identified as follows: aqueous-carbonate, copper-oxide, 
Bergbau-Forschung, sodium-sulfite-based double-alkali, DOA 
double-alkali, Chiyoda-121, magnesia, and Wellman-Lord. 


4018 (DOE/ET/17093—T3) Testing and verification of 
granular bed filters for the removal of particulate and alka- 
lies. Third quarterly report, April 1, 1981-June 30, 1981. 
(Westinghouse Research and Development Center, Pitts- 
burgh, PA (USA)). 19 Aug 1981. Contract AC21- 
80ET17093. 107p. NTIS, PC A06/MF AO1. Order Number 
DE82002458. 

The Westinghouse Electric Corporation with Ducon, Inc. 
and Burns and Roe, Inc. are conducting a test and evaluation pro- 
gram of a Granular Bed Filter (GBF) for gas cleaning applications 
in pressurized-fluidized bed combustion processes. This work is 
funded by DOE PRDA for Exploratory Research, Development, 
Testing and Evaluation of Systems or Devices for Hot Gas Clean- 
up. This report describes the status of the design and fabrication of 
the pilot scale test unit, test results from the bench scale alkali get- 
tering work and preliminary results from the GBF system analysis. 


4019 (DOE/EV/10143—1) Novel methods for respirable 
dust removal. Final report. (General Electric Co., Schenec- 
tady, NY (USA). Energy Systems Programs Dept.). Sep 
1980. Contract AC02-79EV10143. 140p. NTIS, PC A07/ 
MF AOl1. Order Number DE81026609. 

Two novel devices with potential for controlling emissions 
of dust particles in the respirable size range (0.3 to 3 microns) are 
the electrostatically enhanced cyclone (or electrocyclone) and 
acoustic agglomeration. The electrocyclone combines electrostatic, 
inertial forces and larger unit size compared to conventional cy- 
clones to achieve improved performance. The acoustic agglomera- 
tor uses an oscillating acoustic flow field to cause particle collision 
and agglomeration. The resulting large particles are then more 
readily separable by conventional methods. The application of these 
novel methods to respirable dust control in pressurized fluidized- 
bed combustion and conventional pulverized coal combustion for 
electric power generation is explored in this study. In a PFBC 
power plant, dust particles entrained in the combustion gases must 
be removed at high temperature and pressure in order to protect a 
gas turbine from erosion. A key technical issue in this application is 
whether the hot gas cleanup equipment can satisfy the NSPS, or 
whether supplementary stack gas cleanup, such as a baghouse, is re- 
quired downstream of the gas turbine. The potential of both the 
electrocyclone and the acoustic agglomerator for achieving NSPS 
ahead of the gas turbine has been assessed. In conventional PC 
power plants, particulate cleanup is normally accomplished with 
electrostatic precipitators. However, plants burning low sulfur 
western coals have experienced difficulty achieving adequate par- 
ticulate emissions control with electrostatic precipitators, due to the 
high resistivity of the coal ash. For these applications the electrocy- 
clone or an acoustic agglomerator coupled with either an electro- 
cyclone or more conventional removal technique, might prove at- 
tractive. The principal conclusions drawn from the work performed 
and the recommendations based on the results are detailed. (LTN) 


4020 (DOE/EV/10506—T2) Performance and economic 
assessment of an improved electrostatic precipitator electrode 
design for fine-particulate collection. Technical progress 
report. (Flow Research, Inc., Kent, WA (USA)). 1981. Con- 
tract AC03-81EV10506. 3lp. NTIS, PC A03/MF AOI. 
Order Number DE82002132. 

The report covers work done on this Project (WAVY) 
during the 1981 fiscal year and discusses the follow-on work 
planned for FY 1982. A laboratory facility was designed and con- 
structed for testing the new wavy plate configuration for precipita- 
tor collection electrodes. Materials required for the test program 
were specified and ordered. Computer programs were prepared for 
making theoretical predictions of the collection behavior of wavy 
plates and for evaluating data taken during the test program. Tests 
are planned for conventional and wavy plates in order to complete 
the two proof-concept tasks. A comparison of wavy plate configu- 
rations is also scheduled for bench scale studies. 
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4021 (DOE/FC/10182—T13) Measurement of sulfate 
aerosols from Western low-rank coal-fired boilers with FGD: 
results of tests at Milton R. Young Unit 2. Downs, J.L. (Me- 
age Research, Inc., Altadena, CA (USA)). 6 Oct 
1981 mtract ACI8- 80FC10182. Sip. NTIS, PC A04/MF 
A01. Order Number DE82001124. 

This test was part of a program to investigate the quantity 
and type of aerosol sulfates emitted from Western low-rank coal- 
fired utility boilers with flue gas desulfurization systems. The aver- 
age particulate removal efficiency of the module tested was 38%, 
as calculated from the instack filter results for 10, 11, and 12 June. 
The impactor total mass loading results are in fair agreement with 
those measured with the instack filters. The size dependent particu- 
late removal by the scrubber may be characterized by the size at 
50% collection efficiency, or cut point of the scrubber. The cut 
point is about 1.2 micrometers physical diameter. The average SO2 
removal efficiency of Module All, based on the continuous monitor 
results, was 91%. On the average, based on the instack filter results, 
40% of the particulate mass loading at the inlet is sulfate. At the 
outlet, this fraction was 27%. The absolute amount of sulfate is 
roughly the same at inlet and outlet. 


4022 (DOE/FC/10182—T14) Measurement of sulfate 
aerosols from Western low-rank coal-fired boilers with FGD: 
results of tests at Coal Creek Unit 1. Downs, J.L. (Meteorol- 
ogy Research, Inc., Altadena, CA (USA)). 6 Oct 1981. Con- 
tract AC18-80FC10182. 50p. NTIS, PC A03/MF AOI. 
Order Number DE82001123. 

This test was part of a program to investigate the quantity 
and type of aerosol sulfates emitted from Western low-rank coal- 
fired utility boilers with flue gas desulfurization systems. The aver- 
age particulate removal efficiency of the module tested was 79%, 
as calculated from the instack filter results. The absolute amount of 
sulfate was roughly the same at inlet and outlet. The impactor total 
mass loading results are in fair agreement with those measured with 
the instack filters. The size dependent particulate removal by the 
scrubber may be characterized by the size at 50% collection effi- 
ciency, or cut point of the scrubber. The cut point is about 1.5 mi- 
crometers physical diameter. The average SO. removal efficiency 
of the FGD module was 95%, based on the wet chemical SO, 
measurements. On the average, based on the instack filter results, 
13% of the particulate mass loading at the inlet was sulfate. At the 
outlet, this fraction increased to 33%. 


4023 (EPA—600/7-81-094) Halogenated organics study 
for Allen, Kingston, and Shawnee steam plants. Seaman, 
C.V.; Flora, H.B. II; Hill, L.O.; Vigon, B.W.; Stanford, 
T.B.; Hunter, M.D. (T ennessee Valley Authority, Chatta- 
nooga (USA). Div. of og, Demonstrations and Technol- 
ogy). May 1981. 127p. (TVA/OP/EDT—81/25). NTIS. 
Order Number DE82900157. 

This report summarizes the results obtained from studies to 
determine halogenated organic formation in chlorinated cooling 
waters at TVA’s Allen, Kingston, and Shawnee Steam Plants from 
June through December 1979. Condenser cooling water samples 
were collected and transported to TVA's Laboratory Branch for 
analysis. These samples were collected at various sites throughout 
the condenser cooling water system from the plant intake through 
the condenser outlet. Based on the data gathered, it appears that 
low levels (generally < 20 ppb) of some halogenated organic com- 
pounds, mainly volatile ones, are formed during power plant chlor- 
ination. Only chloroform was detected more than 90% of the time 
at any location. Three semivolatile halogenated organic compounds 
were detected. Chlorine dosage appears to be directly related to the 
level of the halogenated organics identified in the condenser cool- 
ing water system. 


4024 (EPRI-EA—1050) Impingement: an annotated bib- 
liography. Uziel, M.S.; Hannon, E.H. (Oak Ridge National 
Lab., Mn (USA); Atomic Industrial Forum, Inc., Washing- 
ton, DC (USA)). Apr 1979. Contract W- 7405- ENG-26. 
203p. MORNL/EIS—135). NTIS, PC Al0/MF AO1. Order 
Number DE82000921. 

This bibliography of 655 annotated references on impinge- 
ment of aquatic organisms at intake structures of thermai-power- 
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plant cooling systems was compiled from the published and unpub- 
lished literature. The bibliography includes references from 1928 to 
1978 on impingement monitoring programs; impingement impact as- 
sessment; applicable law; location and design of intake structures, 
screens, louvers, and other barriers; fish behavior and swim speed 
as related to impingement susceptibility; and the effects of light, 
sound, bubbles, currents, and temperature on fish behavior. Refer- 
ences are arranged alphabetically by author or corporate author. 
Indexes are provided for author, keywords, subject category, geo- 
graphic location, taxon, and title (an alphabetical listing of 
keywords in context). 


4025 (LBL—13466) Solid-gas equilibria in CaSO;-H.O0/ 
sub (g)/ system and Lewis-acid-base alloys. Lin, B.J. (Law- 
rence Berkeley Lab., CA (USA)). Oct 1981. Contract W- 
7405-ENG-48. 140p. NTIS, PC A0O7/MF AOl. Order 
Number DE82003327. 


Thesis. 

The role played by calcium sulfite in the flue gas desulfuriza- 
tion of lime/limestone scrubbers makes it desirable to work out its 
thermodynamic properties. A thermogravimetric apparatus was 
used to study the equilibria between calcium sulfite hemihydrate 
and calcium sulfite anhydrite under different conditions. Efforts 
were made to analyze the difficulties encountered in the dynamic 
approach to equilibration after calcium sulfate dihydrate failed in 
calibration of the apparatus. Finally, the kinetics and thermodynam- 
ics for the dissociation of calcium sulfite hemihydrate were exam- 
ined. The confirmation of Engel-Brewer's correlation between the 
electronic configuration and crystal structure in metallic systems 
has long been pursued in this group by studying the Lewis-acid- 
base interactions. Tantalum-iridium alloys of different compositions 
were brought into equilibrium with various steam/hydrogen mix- 
tures in the same thermogravimetric setup. Although the kinetics is 
limited by the maximum temperature of the equilibrating furnace, 
there exist indications that tantalum-iridium alloys are very stable. 
Preliminary studies were also carried out on hafnium-platinum 
system. 31 figures. 


(NP—1903786) Jacobs Creek monitoring report, 
October 1979 to October 1980. Koch, L.M.; Harned, R.D. 
(Tennessee Valley Authority, Norris (USA)). Jun 1981. 81p. 
NTIS, PC A05/MF A0O1. Order Number DE81903786. 
Fly-ash pond effluent from Paradise Steam-Electric Plant, 
Muhlenberg County, Kentucky, is discharged to the lower portion 
of Jacobs Creek, a small lowland tributary of the Green River. 
Limited historical surveys revealed severely reduced populations of 
aquatic biota in Jacobs Creek. Surface mine drainage had impacted 
acquatic biota in upper Jacobs Creek with these populations even 
further reduced or absent downstream from the fly-ash pond dis- 
charge. Adjustment of fly-ash pond pH was attained in 1979 and 
current levels are within the desired range and stabilized. Conse- 
quently, a project was initiated for the Paradise Plant to monitor 
anticipated recovery of indigenous aquatic biota in lower Jacobs 
Creek. Water quality parameters other than pH were found to be 
variable, with ash-pond discharge in some cases diluting parameters 
in Jacobs Creek owing to upstream mine drainage. Although 
benthic macroinvertebrate numbers were similar upstream and 
downstream of the ash-pond discharge, the distribution of the taxa 
varied. Species currently present in Jacobs Creek are relatively tol- 
erant of pollution while sensitive species (e.g., Plecoptera) are 
absent. The number of fish species found upstream and downstream 
of the discharge was similar. Juvenile fish of several species were 
present in both areas revealing water quality was satisfactory for 
spawning and growth. 


4027 (NP—1903788) Old Hickory Reservoir paddlefish 
studies, 1980 and 1981. Alexander, C.M. (Tennessee Valley 
Authority, Norris (USA)). Apr 1981. 12p. NTIS, PC A02/ 
MF AO1. Order Number DE81903788. 

Large numbers of young-of-year (YOY) paddlefish (Polyo- 
den spathula) were impinged on cooling water intake screens at 
Gallatin Steam Electric Plant. The magnitude of the numbers 
caused concern about overall impact of plant operation on the Old 
Hickory Reservoir paddlefish population. The methods used to de- 
termine a population estimate of YOY paddlefish as part of studies 
to determine the impact of impingement losses on the paddlefish 
population are described. (ACR) 
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4028 (NP—1903791) Use of a partial-differential-equa- 
tion model to estimate impingement impact at Cumberland 
Steam Electric Plant, Barkley Reservoir. McDonough, T.A. 
(Tennessee Valley Authority, Chattanooga (USA). Div. of 
Water Resources). Mar 1981. 22p. NTIS, PC A02/MF AOl1. 
Order Number DE81903791. 

Computer simulation techniques were used to investigate to 
what extent observed decreases in Barkley Reservoir Fish stocks 
could result from impingement mortality at the Cumberland Steam 
Electric Plant. Species investigated were threadfin shad (Dorosoma 
petenense), bluegill (Lepomis macrochirus), white crappie (Pomoxis 
annularis), and freshwater drum (Aplodinotus grunniens). (ACR) 


4029 (NP—1903798) Responses of selected aquatic biota 
to discharges from Colbert Steam Plant, Tennessee River, 
1978 and 1979. Dycus, D.L.; Harned, R.D.; Laborde, S.M.; 
Miller, J.L.; Price, J.H.; Wade, D.C. (Tennessee Valley Au- 
thority, Norris (USA)). Jun 1981. 120p. NTIS, PC A06/MF 
A01. Order Number DE81903798. 

Results of studies of hydrothermodynamics, water quality, 
nonfisheries and fisheries biology, supplemented by water chemis- 
try, phytoplankton, periphyton, zooplankton, and benthic macroin- 
vertebrate collections are presented and evaluated. The objective 
was to examine the effects of thermal discharges from the Colbert 
Steam Electric Plant, situated in northwest Alabama on Pickwick 
Reservoir of the Tennessee River, on the aquatic biota of the Ten- 
nessee River. (ACR) 


mag (NP—1903799) Responses of selected aquatic biota 


o discharges from Colbert Steam Plant, Tennessee River, 
1978 and 1979. Volume 2, appendices. (Tennessee Valley Au- 
thority, Norris (USA)). 1979. 13lp. NTIS, PC A07/MF 
A01. Order Number DE81903799. 

Results of studies of hydrothermodynamics, water quality, 
nonfisheries and fisheries biology, supplemented by water chemis- 
try, phytoplankton, periphyton, zooplankton, and benthic macroin- 
vertebrate collections are presented. The objective was to examine 
the effects of thermal discharges from the Colbert Steam Electric 
Plant, situated in northwest Alabama on Pickwick Reservoir of the 
Tennessee River, on the aquatic biota of the Tennessee River. 
(ACR) 


4031 (NP—2900131) Effects of entrainment of zoo- 
plankton at three mid-Atlantic power plants. Davies, R.M.; 
Jensen, L.D. (Johns Hopkins Univ., Baltimore, MD (USA). 
Dept. of Geography and Environmental Engineering). Mar 
1974. 83p. NTIS, PC A0O5/MF AOl. Order Number 
DE82900131. 

The passage of zooplankton through power plants on Lake 
Norman, North Carolina, James River, Virginia, and Indian River 
Estuary, Delaware, was studied from June 1968 to November 1971. 
Live samples were collected by means of paired, time-coordinated 
submersible pumps - one in the intake and one in the discharge. Ad- 
ditional samples were obtained from the discharge canal and receiv- 
ing water. Replicate samples were taken to check the precision of 
the sampling method at each power plant. Zooplankton motility 
was found to be mutally dependent upon temperature rise through 
the power plant and intake temperature. Duration of expcsure to 
maximum temperature (time of travel of water through the plant) 
and water quality were important. At Lake Norman, zooplankton 
showed only minimal damage from entrainment at highest summer 
intake temperatures (22 C), but in the winter suffered 40 to 50 per- 
cent decrease in motility when temperature rise (AT) was increased 
from 11°C to 20°C and travel time lengthened from 3 to 5 minutes. 
Motility of entrained zooplankton dropped below 50% at the James 
River when intake water temperature exceeded 22°C. Virtually no 
decrease in motility, except during chlorination, was observed at 
Indian River. Total residual chlorine above 0.5 mg/I in the dis- 
charge canals at Indian and James rivers usually caused greater 
than 85% reduction in motility. At warmest summer discharge tem- 
peratures (above 27°C at Lake Norman, 40°C at James River, 36°C 
at Indian River), zooplankton were less numerous in samples from 
the discharge port than those from the mixing zone. Far field ef- 
fects, however, were negligible. 
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— ALSO TO CITATION(S) 3953, 4413, 4415, 4417, 4418, 4419, 4422, 


4032 (DOE/ET/29139—1) Computer aids for the design 
of electric distribution networks. gg mn P.C.; Go- 
libersuch, M.; Kalyan, V.; McNitt, M.; Morton, T.E.; Ra- 
chamadugu, R.M.; Talukdar, S.N.; Udayabhanu, V. (Carne- 
gie-Mellon Univ., Pittsburgh, PA (USA)). Aug 1981. Con- 
tract AS02-77ET29139. 261p. NTIS, PC A12/MF AOl. 
Order Number DE82003638. 

A set of computer aids for the planning of distribution net- 
works is described. The networks are allowed to contain dispersed 
generation, and dispersed storage. Direct-control-load-management 
techniques are also allowed as are indirect techniques such as time- 
of-use pricing. The computer aids include: generalized transporta- 
tion network based models to estimate operating costs; models to 
estimate load rebound effects; a procedure to select good network 
configurations; a procedure to select substation additions; and three 
procedures by which to do expansion planning. The first uses a sce- 
nario and neighborhood search technique. The second uses a gradi- 
ent based method. The third uses Bender's decomposition. The first 
four items may be treated as methodologically finished products, 
ready for production coding. The procedures for expansion plan- 
ning, however, still need some investigation, especially to determine 
their relative computational complexity and effectiveness in real 
plannng situations. 


4033 (EPRI-EL—2040-Vol.3) Probability-based design 
of wood transmission structures. Volume 3: user’s manual 
POLEDA-80 - POLE and Analysis. Final report. 


Goodman, J.R.; Vanderbilt, M.D.; Criswell, M.E.; Bodig, J. 
(Research Inst. of Colorado, Fort Collins (USA)). Sep 1981. 
86p. NTIS, PC A05/MF AO1. Order Number DE82 82. 


Program POLEDA-80 is a computer program written in 
ANSI FORTRAN-77 which performs either the analysis or design 
of transversely loaded single pole unguyed transmission structures. 
Input data for both analysis and design include a description of the 
pole geometry and its nominal material properties, conductor (in- 
cluding ground wire) sizes and locations on the pole, and transverse 
and vertical loadings. In the analysis mode the span of the conduc- 
tors is also input and the program computes stresses and deflections 
at several points along the pole length. In the design mode one of 
four possible design options is selected by the user and the program 
then computes the allowable conductor span which causes the com- 
puted pole stress to equal the input limiting stress either at ground- 
line or at the point of maximum stress as specified by the user. The 
user may input unsymmetric conductor arrangements, actions due 
to transformers, cross arms and other attachments, transverse load- 
ings due to conductor tensions for unguyed angle structures, known 
or assumed pole slope for out-of-plumb structures, and may sepa- 
rately specify wind, ice and dead load factors. Wind loads may be 
input as a uniform pressure or computed by the program using an 
input reference velocity, wind profile and drag coefficients. Several 
different loadings and design options may be considered sequential- 
ly for one structure. The analytical procedure used correctly con- 
siders the nonlinear pole behavior due to combined lateral and axial 
loads. Longitudinal loads (parallel to the conductor span) are not 
considered. 


(EPRI-EL—2056) ee of applying new 
codmecteaes to overhead transmission line inspections. Final 
report. Mauser, S.F.; Rackliffe, G.B.; Mousseau, T.E. Jr. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Ad- 
vanced Systems Technology Div.). Sep 1981. 87p. NTIS, 
PC A05/MF AO1. Order Number DE82900875. 

Information obtained in the performance of EPRI Agree- 
ment RP1497-2 Remote Controlled Maintenance Device project is 
presented. The objective of this project was to assess the applica- 
tion of the most modern technologies to overhead transmission line 
inspection procedures. This work performance consisted of five 
tasks: identification of data needed for transmission line inspections; 
identification of symptoms for locating and quantifying problem 
conditions; detection techniques to sense problem conditions; trans- 
mission line environmental factors influencing sensing techniques; 
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and, the cost effectiveness of inspection methods. Mobilization tech- 
niques for inspection packages were also conceptualized. The re- 
sults of the project are summarized in a series of tables. The first 
table, Problems Currently Identified Through Overhead Transmis- 
sion Line Inspection, lists conditions to be identified from an in- 
spection, symptoms of each condition, and magnitude of these 
symptoms. These conditions were separated into six groups: con- 
ductor hardware, rights-of-way, insulators, conductors and ground 
wires, structures, and others. The second table summarizes the in- 
formation presented on the various potential detection techniques. 
This table evaluates the techniques by comparative analysis, rating 
each technique by its relative sensitivity and potential success as a 
sensor. The last table contains a matrix showing the detection tech- 
niques and different modes of mobilization. A small table showing 
the cost of inspection based on method of mobilization has also 
been included. 


4035 Technical evaluation of a glass insulated cable 
system. Williams, J.A. (Power Technol Inc, Schenectady, 
NY). pp Paper 81 WM 024-9, 6 p of IEEE Power 
neering Society meeting. Piscataway, NJ; IEEE (Feb 198 ). 

From IEEE Power Engineering Society meeting; Atlanta, 
GA, USA (Feb 1981). 

Results are presented on the evaluation of the electrical 
properties of the new glass, the development of seals to join sec- 
tions of glass, and the mechanical and electrical tests of sealed tubu- 
lar glass samples. Analysis of the results shows that the glass is a 
good insulator with low ac losses, very low dc losses, and good di- 
electric strength. The seals between glass sections have an electrical 
strength substantially lower than that of the parent glass; more reli- 
able seals must be developed before the glass cable system is techni- 
cally feasible. The glass itself is considered a good choice for appli- 
cations where seals are not required, such as high-temperature en- 
trance bushings, or standoff insulators. 4 refs. 


4036 (NYSERDA—80-15-Vol. app Monitoring and 
control requirement definition study for dispersed storage and 
generation (DSG). Volume IV, Appendix C. Identification 
from utility visits of present and future approaches to integra- 
tion of DSG into distribution networks. (General Electric 
Co., Schenectady, NY (USA). Corporate Research and De- 
velopment Center). Oct 1980. 85p. New York State Energy 
Research and Development Authority, Albany, NY. Order 
Number DE81904153. 

A major aim of the US National Energy Policy, as well as 
that of the New York State Energy Research and Development 
Authority, is to conserve energy and to shift from oil to more 
abundant domestic fuels and renewable energy sources. Dispersed 
Storage and Generation (DSG) is the term that characterizes the 
present and future dispersed, relatively small (< 30 MW) energy 
systems, such as solar thermal electric, photovoltaic, wind fuel cell, 
storage battery, hydro, and cogeneration, which can help achieve 
these national energy goals and can be dispersed throughout the 
distribution portion of an electric utility system. As a result of visits 
to four utilities concerned with the use of DSG power sources on 
their distribution networks, some useful impressions of present and 
future approaches to the integration of DSGs into electrical distri- 
bution network have been obtained. A more extensive communica- 
tions and control network will be developed by utilities for control 
of such sources for future use. Different approaches to future utility 
systems with DSG are beginning to take shape. The new DSG 
sources will be in decentralized locations with some measure of 
centralized control. The utilities have yet to establish firmly the 
communication and control means or their organization. For the 
present, the means for integrating the DSGs and their associated 
monitoring and control equipment into a unified system have not 
been decided. 


4037 (EPRI-EL—100-1) Transmission-line reference 
book, 345 kV and above. (Electric Power Research Inst., 
Palo Alto, CA (USA); General Electric Co., Pittsfield, MA 
(USA) ; General Electric Co., Schenectady, NY (USA). 
Electric Utility. Systems Engineering t.). [nd]. 403p. 
NTIS, PC A18/MF A0O1. Order Number DE829002! 

This book is the culmination of a 7-y effort, 1967 through 
1973, titled Project UHV, to produce a new transmission design 
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book for power transmissions systems operating at 375 kV through 
1500 kV. Research results from Project UHV, sponsored by the 
Electric Research Council in the US and from projects all over the 
world were used. The data for uhv transmission had to be derived 
from single-phase tests with experimental 3-phase verification ex- 
pected from a 3-phase program begun in 1974. The chapters in this 
reference describe the UHV Project, ehv-uhv transmission systems, 
electrical characteristics of ehv-uhv configurations and circuits, 
corona phenomena and corona loss on ac lines, interference prob- 
lems, audible noise, electrostatic effects of overhead lines and sta- 
tions, insulation design considering both operating voltages and 
switching surges, and the lighting performance of ehv-uhv lines. 
Extensive descriptive material, calculation methods, and both theo- 
retical and empirical data are presented. 
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REFER ALSO TO CITATION(S) 4281, 4322, 4388, 4420, 4421 


4038 (AERE-R—9976) Preparation of magnetite from 
iron(III) and iron(II) salt solutions. Segal, D.L. (UKAEA 
Atomic Energy Research Establishment, Harwell. Chemis- 
try Div.). Oct 1980. 22p. NTIS (US Sales Only), PC A02/ 
MF AOl. 

Methods are described for the preparation of magnetite from 
iron(III) and iron(II) salt solutions at temperatures between 295 to 
373 K. The effect of the reagent concentration, a chelating agent 
and different alkali-metal cations on the formation of magnetite has 
been investigated. The magnetite samples have been examined by 
X-ray diffraction, transmission electron microscopy, adsorption of 
nitrogen, emission spectroscopy, X-ray photoelectron spectroscopy 
and by determination of the point of zero charge. A review of pre- 
vious work on the preparation of magnetite in an aqueous environ- 
ment is also included. This work is relevant to the corrosion proc- 
esses which can occur in the water coolant circuits of nuclear reac- 
tors. 


(FEI—1054) Elaboration of gradient designing 
ae by means of a computer. Chernyshov, A.P. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 12p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The study is devoted to elaboration of the effective algo- 
rithm for solving the various conditional extremum problems aris- 
ing in the processes of designing and operation of nuclear power 
plants. The algorithm is developed for the solution of the problem 
of non-linear programming in general form. The principle algo- 
rithm scheme and the results of solving the test problems are given. 
It is shown that the algorithm possesses high convergence rate and 
provides the high accuracy in solving the problems with a number 
of independent variables of the order of several dozens at a few 
steps of calculations of the criterion and restriction values. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 4151, 4223, 4224, 4248, 4270, 4271, 4287, 
= 4289, 4290, 4291, 4296, 4297, 4298, 4309, 4310, 4313, 4316, 4318, 4319, 


4040 (CEA-N—2155) Contribution to the qualification 
of the Neptune system. Application to the follow-up of the Ti- 
hange reactor. Tournier, D. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d'Etudes des Reacteurs et de Mathematiques Appliquees; 
Paris-11 Univ., 91 - Orsay (France)). Aug 1980. 175p. (In 
French). NTIS (US Sales Only), PC A08/MF AO1. 

For the calculations of light water reactors the modular 
system Neptune has been developed. It includes transport, diffusion, 
thermohydraulic and kinetic codes and so allows the treatment of 
the various problems of core physics. The first part of this thesis is 
devoted to a comparison of the most usually used modulus of the 
neutron transport code (APOLLO). Two examples are considered: 
a PWR lattice and a BWR U-Pu mixed assembly. The conse- 
quences of the different hypotheses made to solve the Boltzmann's 
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equation by a collision probability method can be appreciated on 
these practical cases. The second part is a check of the complete 
calculation scheme against experimental results obtained during the 
first cycle of Tihange (900 MWe PWR). The core calculation is a 
3D-diffusion calculation taking into account the thermohydraulic 
feedbacks; the macroscopic cross-sections needed by the neutron 
calculation are obtained by the transport code and tabulated versus 
the burn-up. 


4041 (DOE/ET/34203—43) Dilute chemical decontami- 
nation program. Final report. Anstine, L.D. (Commonwealth 
Research Corp., Chicago, IL (USA); General Electric Co., 
San Jose, CA (USA). Nuclear Energy Div.). Aug 1981. 
Contract AC02-76ET34203. 104p. (NEDC—12705-7). 
NTIS, PC A06/MF AO1. Order Number DE82000445. 

An evaluation of dilute chemical decontamination technol- 
ogy for Boiling Water Reactor (BWRs) was completed under the 
Dilute Chemical Decontamination Program. An integrated process 
was developed and demonstrated under simulated BWR decontami- 
nation chemical conditions using a 76 cm long section of 15 cm 
piping removed from an operating BWR. Reasonable process con- 
ditions are: 0.012 M oxalic acid and 0.005 M citric acid at pH 3.0 
and 90°C with a controlled dissolved oxygen concentration of 0.75 
ppM. A novel reagent regeneration process using anion-exchange 
resin preloaded with oxalate and citrate anions was developed to 
remove the dissolved corrosion products, including Fe(III), from 
solution during the decontamination. A limited corrosion testing 
program was completed and no severe adverse effects were identi- 
fied 


4042 (DOE/ET/47912—3) Domestic light water reactor 
fuel design evolution. Volume III. Malin, D.H. (Nuclear As- 
surance Corp., Atlanta, GA (USA)). Sep 1981. Contract 
AC09-78ET47912. 191p. (NAC-C—8129). NTIS, PC A09/ 
MF AOl1. Order Number DE82003265. 

Volume III of this report examines the design evolution of 
domestic light water reactor fuel. The fuel of each vendor is indi- 
vidually described. Tables and figures detail the fuel’s design pa- 
rameters. A data base of this nature is required for the design of an 
underwater fuel disassembly and rod storage system. An assessment 
of fuel failure mechanisms and fuel performance is presented show- 
ing that spent fuel pool operational problems will be minimal or 
nonexistent. A summary and projection of spent fuel discharges, or- 
ganized by reactor and fuel design type, is included to show the 
magnitude and composition of the spent fuel situation facing the nu- 
clear industry. 


4043 (EPRI-NP—1997) Browns Ferry Unit-3 cavity 


neutron analysis. Final report. Martin, G.C. (Gener- 
al Electric Co., San Jose, CA (USA)). Aug 1981. 67p. 
NTIS, PC A04/MF A01. Order Number DE82900876. 

This report describes neutron dosimetry measurements per- 
formed in the Browns Ferry Unit-3 reactor cavity using multiple 
dosimeter and spectrum unfolding techniques to assess radiation-in- 
duced degradation of nuclear plant pressure vessels. Test results 
and conclusions indicating the feasibility of determining neutron 
flux spectra and the densities in the pressure vessel cavity region 
via dosimetric measurements are presented. 


4044 (EPRI-NP—2083) In-core flow velocity profiles 
during the first fuel cycle at Hatch-1: inferred from neutron 
noise. Final report. March-Leuba, J.; Sweeney, F.J.; King, 
W.T.; Renier, J.A.; Wood, R.T. (Oak Ridge National Lab., 
TN (USA)). Oct 1981. Contract W.7485- ENG-26. 73p. 
NTIS, PC A04/MF AO1. Order Number DE82003073. 
In-core neutron noise data recorded during the first fuel 
cycle at Hatch-1 were used to infer in-core steam velocity and the 
presence of boiling in the flow bypass region between fuel boxes. A 
comparison of velocities thus inferred with calculated fuel-bundle- 
corner velocities at one local power range monitor (LPRM) posi- 
tion and reactor operating conditions shows that calculated fuel- 
bundle-corner steam velocities agree with the experimentally in- 
ferred velocities. It is likely that bypass boiling occurred at 79% 
power and 81% core flow at all instrument tube locations when 
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bypass inlet orifices were plugged. No bypass boiling was observed 
at core elevations lower than the C-LPRM detectors. 


4045 (FEI—972) Calculation of a thermostressed state 
for drum-separator vessels in transient regimes. Il'in, Yu.V.; 
Kazakova, T.Yu.; Parafilo, L.M.; Shcherbakov, S.I. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehner, 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1979. a 
(In Russian). NTIS (US Sales y), PC A02/MF AO1. 

The temperature regime and stressed state of the drum-sepa- 
rator vessel in the transient regime with alternating pressure and 
water level are investigated using calculations. The temperature 
fields are calculated by the alternating directions method. Stresses 
and deformations are calculated by the method of finite elements. 
The stressed state of the vessel is determined for a series of fixed 
time moments tausub(i), when the T(tausub(i), r, phi) temperature 
distribution and P(tausub(i)) internal pressure are known. The meth- 
ods described are used while developing the calculation program 
for the temperatures and stressed state (FORTRAN, EC-1050). 
Given are the calculation results obtained using these programs for 
the processes following the safety system response at the first block 
of the Bilibinsk NPP and the processes of power regulation in the 
“Sever-2" facility. The comparison of the obtained calculated 
curves with the experimental data confirms the fitness of the pro- 
posed calculations. 


4046 (I[AE—3269/5) Coolant cross-mixing in rod bun- 
dies. Borisov, V.D. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. 25p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOI. 

A method of hydraulic and thermal calculation of heat-gen- 
erating elements cooled by boiling water under pressure is pro- 
posed. Fuel element clusters are considered as a system of parallel 
interacting cells within the limits of which the azimuthal nonunifor- 
mity of coolant parameter distribution is taken account of. The 
comparison of calculation results with experimental data on local 
parameters of a two-phase coolant in rod bundles is presented. The 
proposed method of description of coolant cross-mixing in rod bun- 
dles satisfies the seemed contradictory various experimental results. 
It is shown that the cross flow-value depends both: on element den- 
sity in a bundle and coolant phase state. The analysis of the solution 
for multirod assemblies shows that a noticeable influence on any 
cell parameters is exerted only by the neighbouring bundle cells. 
This circumstance enables simplifying the algorithm of the equation 
system solution for many parallel cells, which can reduce the calcu- 
lation volume in experimental data processing for example, on heat 
exchange crisis in rod bundles. 


4047 (INIS-mf—6514) Review of the use and state of 
development of the various reactor types. Zoller, P.; Belting, 
T. (Essen Univ. (Gesamthochschule) (Germany, F.R.). Inst. 
fuer Energie- und Kraftwerkstechnik). (Essen Univ. (Ge- 
samthochschule) (Germany, F.R.)). 1979. 47p. (In German). 
(CONF-791193—2). NTIS (US Sales Only), PC A03/MF 
AOl. 

From Meeting on reactor engineering: the role of the LWR/ 
SNR/HTR reactor lines in the future energy supply; Essen, F.R. 
Germany (6 Nov 1979). 

The report gives a review of the reactor types being of im- 
portance from today’s point of view for use as stationary power re- 
actors. These are heavy water reactors, light water reactors (pres- 
surized water reactor, Soviet pressurized water reactor, Soviet 
light-water-graphite reactors, boiling water reactors), gas-cooled re- 
actors (gas-graphite reactors, high temperature reactors), and fast 
breeder reactors. (HJ). 


(INIS-mf—6538) Investigation of evaporator facili- 
es for : aw radioactive wastes in nuclear power plants. 
Herzog, W. (Staatliches Material mywe Nordrhein- 
Westfalen, Dortmund (Germany, F.R.). Abt. Kerntechnik). 
1980. 38p. (In German). NTIS (US Sales Only), PC A03/ 
MF AOl. 

The decontamination effect of single-stage evaporators for 
liquid radioactive wastes in the nuclear power plants at Stade 
(KKS), Wuergassen (KK W) and Biblis (unit A) was studied. Inde- 


pendently of the type of mist collector column all of the facilities 
achieve concentrations in the distillate of 10-7 down to 10~® wCi/ 
ml at initial specific activities of the individual radionuclides in the 
evaporator concentrate of <= 10°' zCi/ml. It was shown that be- 
cause of foaming contaminated demisters may completely cancel 
the effect of a column. These components therefore proved to be 
not much suitable for being used in such evaporators. It could be 
shown that there is a way of post-treatment of evaporator concen- 
trates by means of ion exchangers, thus achieving ranges of activity 
concentrations of < 10~® wCi/ml. 


4049 (JAERI—1262) Three-dimensional neutron diffu- 
sion calculation code: DIFFUSION-ACE. Naito, Y.; 
Maekawa, M.; Shibuya, K. (Japan Atomic Energy Research 
Inst., Tokyo). Jul 1979. 40p. NTIS (US Sales Only), PC 
A03/MF AOl. 

A computer code system named BWR-ACE has been devel- 
oped for analysing the physical phenomena in a boiling water reac- 
tor (BWR). The BWR-ACE consists of three sub-systems, CROSS- 
ACE, STEADY-ACE and BURN-ACE. The sub-system 
STEADY-ACE which analyses the phenomena in a BWR under 
steady state consists of two programs, DIFFUSION-ACE and 
HYDRO-ACE. The program DIFFUSION-ACE described in this 
report is a routine to calculate the neutron flux distribution. For 
calculating the neutron flux distribution in a reactor with a conven- 
tional fine-mesh difference approximation method, many mesh 
points and a long computer time are required. A new approxima- 
tion method named “leakage iterative method” has been developed 
in order to obtain efficiently the neutron flux distribution in a light 
water moderated reactor by the difference approximation method. 
This method is embodied in the DIFFUSION-ACE program for 
the FACOM 230-75 and CDC-6600 computers. This report de- 
scribes details of the method. 


4050 (JAERI—1264) Computer.program for three-di- 
mensional nuclear and thermal-hydraulic analysis of BWR 
core: STEADY-ACE. Naito, Y.; Abe, K.; Maekawa, M. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1980. 
45p. NTIS (US Sales Only), PC A03/MF AOl1. 

A FORTRAN computer program named as STEADY-ACE 
has been developed to predict the three-dimensional distributions of 
neutron flux, power and void fraction in a BWR core. The pro- 
gram consists of two subprograms, i.e., the few-group three-dimen- 
sional diffusion subprogram DIFFUSION-ACE and the thermal- 
hydraulic subprogram HYDRO-ACE. The two subprograms are 
combined in an iterative way so that the interdependency of the 
power distribution and the void fraction distribution can be treated 
consistently. The program STEADY-ACE provides a prediction of 
BWR core performance in a good accuracy in a reasonably short 
computation time. The computation time of the example case of 
JPDR quarter core (72/4 assemblies) is 7 CPU minutes on the ma- 
chine FACOM 230-75. 


4051 (NIIAR—33(441)) Technique for thermohydraulic 
calculation of the downstream part of the natural circulation 
circuit in a tank type water cooled boiling reactor. Gavrilin, 


A.L; Gorburov, V.I.; Fedulin, V.N.; Abasov, A.V. 
(Nauchno-Issledovatel’ skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1980. 14p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. 

Different conditions of operation of a sinked section of a nat- 
ural circulation circuit in a tank type boiling reactor are considered. 
A technique for calculating vapour capture by the sinked region of 
the circulation circuit has been developed on the base of the results 
of investigations using large-scale air-water bench and VK-50 reac- 
tor operation experience. The technique is based on a hydrodyna- 
mic model of two-phase flow in the overflow region. Nuclear cir- 
culation conditions have been classified according to the types of 
vapour capture by the sinked region. It is shown that the VK-50 
sinked region without supply of feed water operates in the regime 
of hanging up capture. A proof is given of circulation velocity 
independence in the circuit of circuit parameters in the regime of 
vapour hanging up in the sinked region which is confirmed by the 
VK-5O operation experience. It is concluded that estimated capture 
values for VK-50 coincide rather well with values obtained from 
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the equations of material and thermal balances of the overflow 
region using experimental parameters of feed and circulating water 
in the circuit. 


4052 (RISLEY-Trans—4027) Safety of nuclear pressure 
vessels and its regulatory aspects in France. de Torquat, G.; 
Queniart, D.; Barrachin, B.; Roche, R. (Ministere de 
I'Industrie et de la Recherche, 75 - Paris (France)). Jan 
1979. 8p. (AEA-DM—169-15). Reports Library, UKAEA, 
Risley Nuclear Power Development Establishment, War- 
rington WA3 6AT. 

Having outlined the basic French regulations governing the 
safety of both pressure vessels and also of nuclear installations in 
general the particular safety regulations covering prestressed con- 
crete vessels for nuclear reactors are considered. The regulations 
now being prepared to cover heat transfer systems of water reac- 
tors are detailed under sections headed; general provisions, sizing, 
and construction. 


4053 (RISLEY-Trans—4253) Correlation between segre- 
gation and cold cracking. 4. MPA seminar on safety of pres- 
surised light water reactor containments, 5 October 1978. 
Cerjak, H.; Schmidt, J.; Loehnberg, R. (UKAEA Risley 
Nuclear Power Development Establishment). 1980. 12p. 
Available from UKAEA Risley Nuclear Power Develop- 
ment Estab. 

An attempt is made to find a correlation between segrega- 
tion in ferritic base metal and the occurrence of cold cracking. Be- 
sides describing the mechanical and engineering properties and 
chemical composition of the segregated areas, the paper discusses 
their behaviour when welded over. Characteristics and models of 
crack development are presented using cold cracking found in var- 
ious components as an example. Suitable measures for limiting the 
risk of the occurrence of cold cracking are increasing the pre-heat- 
ing temperature, use of weld filler material with optimum dryness, 
and heat treatment directly following welding. 


4054 (TVA/OP/EDT—81/45) UF/RO applications at 
the Browns Ferry Nuclear Power Station. Palino, G.F.; 
Sailor, W.C.; Sawochka, S.G. (NWT Corp., San Jose, CA 
(USA)). Apr 1981. 82p. NTIS, PC AOS/MF AOl. Order 
Number DE81903987. 

In June 1979, NWT was contracted by TVA to review the 
applicability of reverse osmosis (RO) and ultrafiltration (UF) mem- 
brane treatment technology at the Browns Ferry Nuclear Power 
Station. Specific program tasks are described and results presented. 
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REFER ALSO TO CITATION(S) 3967, 4040, 4042, 4045, 4047, 4048, 4052, 
4053, 4151, 4223, 4244, 4245, 4246, 4270, 4272, 4275, 4278, 4279, 4286, 4289, 
San | 4296, 4297, 4298, 4300, 4313, 4314, 4316, 4318, 4319, 4320, 4725, 


4055 (AEEW-R—1378) Analysis by several neutron 
transport methods of a small PWR model problem. Halsall, 
M.J. (UKAEA Atomic Energy Establishment, Winfrith). 
Sep 1980. 32p. NTIS (US Sales Only), PC A03/MF AO1. 

A small model problem in x-y co-ordinate geometry is speci- 
fied in detail to permit readers to make their own calculations. The 
problem is analysed using diffusion theory, differential and integral 
transport methods and a Monte Carlo code, and a best estimate ei- 
genvalue is deduced. 


4056 (AERE-M—3146) Investigation into the efficiency 
of ion-exchange membranes in simulated PWR coolants. 
Clune, T. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Environmental and Medical Sciences Div.). 
Nov 1980. 18p. NTIS (US Sales Only), PC A02/MF AO1. 

This report describes an investigation of the retention effi- 
ciency of cation-exchange membranes for magnesium, calcium and 
nickel ions in PWR-coolant type solutions containing 2 ppm lithium 
(as lithium hydroxide) and 1000 ppm boron (as boric acid). By anal- 
ysis of the membranes themselves or of the effluent, the retention 


characteristics of the membranes in various experimental conditions 
have been examined. 


4057 (CEA-N—2153) Study of the contamination level 
in the primary circuit of a water reactor. Gomit, 
J.M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Service d'Etudes des Reacteurs et de 
me Appliquees; Paris-11 Univ., 91 - Orsay 
(France)). Jul 1980. 183p. (In French). NTIS (US Sales 
Only), PC A09/MF AO1. 

The purpose of this study is to work out a model which 
allows to predict the contamination level in the primary circuit of a 
pressurised water reactor (PWR). We assume that the passage of 
fission products from fuel (UO2) to water takes place in two stages: 
a) the fission products created in the fuel diffuse and go out into 
the gap; b) owing to failure of clad, fission products stored in the 
gap diffuse into the water. A migration constant will correspond to 
each of these stages (v(C) for fuel and v(J) for gap). We have de- 
signed two models: - an empiric model in which constants v(C) and 
v(J) are adjusted from experiments CYRANO and BOUFFON car- 
ried out by the CEA; - a theoretical model to describe the physical 
mechanisms of migration inside the fuel. This leads us to introduce 
trapping and resolution probabilities. This models lead to a theoreti- 
cal definition of v(C). We have undertaken a second qualification of 
the empiric model using code PROFIP 3. Application to the Titial 
analysis of the conditions under which a fuel element defected at 
11.6 MWd/kgU suggests that the threshold stress for failure may be 
decreased compared with elements at lower burn-up (5-6 MWd/ 


kgV). 


4058 (EPRI-NP—1963) Estimation of diffusion coeffi- 
cients for electrolytes in hot water. Final report. Lindsay, 
W.T. Jr. (Westinghouse Electric Corp., Pittsburgh, PA 


(USA). Research and Development Center). Aug 1981. 58p. 
NTIS, PC A04/MF AO1. Order Number DE81904188. 

Diffusion coefficients are calculated for electrolytes dis- 
solved in water at temperatures 25 to 300°C and saturation pres- 
sures. Plots and tables are given of estimated diffusion coefficients 
for NaCl at concentrations from infinite dilution to 4 molal, limiting 
diffusion coefficients for divalent metal chlorides and for sodium 
phosphates of several compositions, and tracer diffusion coefficients 
for hydrochloric acid in sodium chloride solutions up to 4 molal. 
These data are useful for analysis of mass transport processes, such 
as concentration, corrosion, deposition, dissolution, dilution and 
neutralization, that can occur in nuclear steam generators and other 
power station apparatus. 


4059 (EPRI-NP—1965) Design and construction of 
model steam generators for corrosion testing of alternative 
materials. Krupowicz, J.J.; Casteel, J.E.; Kinyon, B.W. 
(Combustion Engineering, Inc., Chattanooga, TN (USA); 
Combustion Engineering, Inc., Windsor, CT (USA)). Aug 
1981. 151p. IS, PC A0O8/MF A0Ol. Order Number 
DE81904204. 

This topical report describes the design and construction of 
two model steam generators which were built to test the corrosion 
resistance of contemporary and alternative steam generator materi- 
als under secondary water conditions. The models include several 
new design features rendering them more representative of actual 
steam generators. Extensive thermal and hydraulic analyses of the 
models are also presented and discussed. Support designs incorpo- 
rated in the model steam generators were drilled support plates and 
broached trefoil support plates of Type 405 stainless steel, Breda 
Termomeccanica lattice supports of Type 347 stainless steel, and 
eggcrate supports from Types 347, 409, and SCR-3 stainless steels 
and Alloy 600. In addition, the drilled support plates included bush- 
ing inserts of Type 347 and SCR-3 stainless steels, Alloys 600 and 
690, and carbon steel. Heat transfer tubing was comprised of mill 
annealed, thermally treated, process stabilized, and sensitized Alloy 
600, as well as mill annealed Alloy 690 and Alloy 800. 
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4060 (EPRI-NP—2046-Vol.2) Single-tube thermal and 
hydraulic tube support test. Volume 2. Appendixes. Final 
report. Curlee, N.J. Jr.; Baum, A.J. (Westinghouse Electric 
Corp., Forest Hills, PA re Nuclear Technology Div.). 
Sep 1981. 313p. NTIS, 
DE82900853. 


PC Al4/MF AOl1. Order » bared 


The work described in this report (volumes 1 and 2) was an 
experimental project to measure the inception and extent of dryout 
or liquid deficient heat transfer and chemical precipitation in pres- 
ently used steam generator tube-tube support geometries and modi- 
fied geometries. Since chemical precipitation or concentration may 
lead to corrosion, this program was planned to find the dependence 
of dryout and chemical precipitation on geometry, heat flux and 
fluid conditions. It was found that dryout depended principally on 
tube support geometry and heat flux. There was little dependence 
on flow rate, quality and pressure. It was found that certain tube 
support geometries could produce local dryout which in turn could 
permit significant chemical concentration. Chemical concentration 
was not found in the tube support geometries not exhibiting dryout. 
The interrelationship between the heat and mass transfer processes 
in the crevices was further demonstrated by comparing the results 
of an analytic model for predicting the shape of the liquid-vapor 
interface to the outline of a precipitate pattern resulting from 
chemical concentration. 


4061 (INIS-mf—5876, pp 23-26) Optimization and con- 
trol of planned radioactive releases of p water in 
France. Lochard, J.; Maccia, C.; Pages, P. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Protection). 1980. (In French). Dep. NTIS (US 
Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The planning of waste treatment systems for the PWRs of 
the French nuclear program is discussed considering the ALARA 
doses recommended by the ICRP. First, the economic and health 
impacts associated with available waste treatment systems are quan- 
titatively assessed. Through a sequence of models based partly on 
available data and/or reasonable assumptions, the following results 
are obtained: capital and operating costs of the different waste 
treatment systems, liquid and/or gaseous activities released, air and 
water concentration after dilution in the environment, individual 
and collective doses and resulting health effects. The systems are 
then compared on the basis of their cost-effectiveness. Here effec- 
tiveness is expressed by means of the different risk indicators calcu- 
lated above: individual whole body exposure (at the site boundary), 
collective dose commitment or the associated potential health ef- 
fects for the regional or general population. 


4062 (INIS-mf—6167) Design and calculation problems 

of WWER-440 reactors. Krett, V.; Dolezal, A.; Slechta, G.; 

Vostrakova, I. (eds.). (Skoda, Plzen (Czechoslovakia)). 1978. 

be i Seiten NTIS (US Sales Only), PC All/ 
AOl. 

From Conference commemorating the 30th anniversary of 
the People’s Victory and the 120th anniversary of the foundation of 
the SKODA works; Plzen, Czechoslovakia (18 Apr 1978). 

Separate abstracts have been prepared for individual items 
within scope for inclusions in the Energy Data Base. 


4063 (INIS-mf—6351) VOREB 78. Vol. 2. WWER 
water regimes: boron regulation. (Ceska Vedeckotechnicka 
Spolecnost, Prague (Czechoslovakia). Dum Techniky; Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). 1978. 
- (In Czech). (CONF-7806191—(Vol.2)). NTIS (US 
les Only), PC A05/MF AO1. 

From VOREB 78 -- WWER water regimes - boron regula- 
tion; Dobrichovice, Czechoslovakia (7 Jun 1978). 

Individual papers were indexed. 


4064 (NIIAR—20(428)) Problem of the representativity 
and safety of capsule in-pile material corrosion testing in 
water and water vapor. Samsonov, B.V.; Seredkin, S.V.; 
Shulimov, V.N. (Nauchno-Issledovatel'skij Inst. Atomnykh 
Reaktorov, Dimitrov (USSR)). 1980. 17p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. 
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Factors (irradiation, impurities temperature, pressure) affect- 
ing safety and representativity of data on capsule in-pile corrosion 
testing of structural materials for WWER and LWGR type reactors 
are analyzed. A comparison of experimental data on measurement 
of radiolysis product quantity in inmovable and circulating coolant 
is performed. Experiments at the CM-2 reactor on determining sta- 
tionary concentrations of radiolytic hydrogen at radiolysis of water 
and water vapour, parameters of which correspond to the testing 
conditions of zirconium alloys for WWER and LWGR type reac- 
tors are described. Calculational and experimental data on detonat- 
ing gas build-up are reported. The conclusion is drawn that station- 
ary pure water radiolysis product concentrations are considerably 
less than explosion-risk values which permits realizing in-pile corro- 
sion material testing in capsule devices are carried out. Impurities, 
particularly O2, Br, Cl, Fe, U, Mn, Cr essentially retard recombina- 
tion reactions and increase stationary water radiolysis product con- 
centrations. Medium temperature and pressure increase in a capsule 
decreases several times the stationary product concentration of 
water radiolytic decomposition. Stationary radio;ysis product con- 
centrations in vapour are somewhat higher than in water, however 
essentially less than explosion-resk concentrations. Corrosion testing 
representativity from the view point of corrosion medium composi- 
tion somewhat decreases during sample irradiation in closed cap- 
sules. There is no such defect in weakly-moving corrosion medium 
devices. 


(RTS—11756) Mechanical factors affecting the 
suitability of pressurised components (Fatique and cracks). 
Lebey, J.; Garnier, C.; Roche, R.; Barrachin, B. (CEA 
Cuaies d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Oct 1979. 21p. (CONF-7710242—1). NTIS (US 
Sales Only), PC A02 AO1/ Available from the British 
Library, Boston Spa, Wetherby, West Yorks. 

From International colloquium on the application of analysis 
techniques to the feasibility of nuclear power stations (Problems in 
the suitability of pressurised components); Vienna, Austria (10 Oct 
1977). 

, Experimental data on crack initiation and growth in PWR 
type reactor pressure vessels are presented. Using ferro-steels (type 
A508) Austenic steels (304, 316, 321, 347) and Incoloy 800, fatique 
tests were carried out by means of test tubes in pressurised hot 
water. Crack initiation in ductile steel weakened by grooves has 
been investigated and crack propagation studied by means of crite- 
ria based on the loading limit and on the fracture toughness of the 
material. Using spherical containers of different sizes the relative 
fragility of large containers has been demonstrated. The rate of 
crack growth in PWR primary circuits (steel 316) was studied on 
the piping elements on scale 0.25, subject to cyclic variations in 
stresses (t: to 285°C, pressure varying from 1 to 160 bars in each 
cycle). Calculations of the stress intensity factor allowed correlation 
with the results obtained in the laboratory. 


4066 (UCID—19110) Technical evaluation of the ade- 
quacy of station ne voltages for the 
St. Lucie Nuclear Power Plant, Unit 1. Selan, J.C. (Law- 
rence Livermore National Lab., CA (USA)). 5 Oct 1981. 
Contract W-7405-ENG-48. llp. NTIS, PC A02/MF A011. 
Order Number DE82003923. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the St. 
Lucie Nuclear Power Plant, Unit 1. The evaluation is to determine 
if the onsite distribution system, in conjunction with the offsite 
power sources, has sufficient capacity to automatically start and op- 
erate all Class 1E loads within the equipment voltage ratings under 
certain conditions established by the Nuclear Regulatory Commis- 
sion. The voltage analysis submitted has adequately demonstrated 
the capacity and capability of the electrical distribution system to 
supply adequate voltage to the Class 1E equipment under worst 
case operating conditions. 


4067 (VR—1452-79) Use of surfacing in the construc- 
tion of pressure vessels for nuclear reactors. Becka, J. (Rie- 
cansky (V.E.) Technical Translations, Balsham, ange 
(UK)). 1979. 8p. V.E. Riecansky, Technical Translations, 22 
Horseshoe Close, Balsham, Cambridge, price Pound 5.00. 
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The design of the pressure vessel of the VVER 440 reactor 
is based on the extensive application of surfacing; the weight of the 
deposits amounts to 7.6% of the weight of the shell and the top end 
of the vessel. Corrosion-resisting austenitic deposits of type 19%Cr- 
10%Ni (stabilized with Nb) are made on the entire internal surface 
of the pressure vessel. ‘Strong’ austenitic deposits are made on the 
weld areas of the actual parts of the pressure vessel (made of the 
1SKh2MFA steel) to which components of austenitic or carbon 
steels are welded. The austenitic deposits which represent the domi- 
nant proportion of the total weight of the deposited metal are made 
primarily by automatic submerged-arc surfacing using strip elec- 
trodes. The quality of the deposits satisfies the requirements im- 
posed on the pressure vessels of nuclear reactors. 


4068 Response of pressurized water reactors to network 
power-generation demands. Mueller, N.P. (Westinghouse 
Electr Corp, Pittsburgh, Pa). pp Paper 81 WM 167-6, 7 p of 
IEEE Power Engineering Society meeting. Piscataway, NJ; 
IEEE (Feb 1981). 

From IEEE Power Engineering Society meeting; Atlanta, 
GA, USA (Feb 1981). 

There is a widely held notion in the electric power genera- 
tion community that nuclear power plants are, in some way, not 
well suited for a dynamic role in meeting the varying generation 
needs of the distribution network. The source of this misconception 
is not clear. Perhaps it stems from the hisoric role nuclear power 
has played in the United States, or from a perceived deficiency in 
nuclear technology or lack of margins to core safety limits. The 
purpose of this paper is to dispel such notions by presenting on-line 
plant data to demonstrate the load following flexibility of a Pressur- 
ized Water Reactor (PWR). As background, the factors that affect 
transient flexibility and the system design features engineered into 
the PWR to insure continued availability of these capabilities are 
also discussed. 
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REFER ALSO TO CITATION(S) 3477, 4047, 4064, 4157, 4158, 4303, 4320, 
4329, 4330 


4069 (AECL—7061) CANDU fuel quality and how it is 
achieved. Gacesa, M.; n, G.R.; Tarasuk, W.R.; 
Carrick, LR.; Pawliw, J.; McGregor, G.; Debnam, HR; 
Proos, L. (Atomic Energy of Canada Ltd., Sheridan Park, 
Ontario. Power Projects). Jul 1980. 33p. NTIS (US Sales 
Only), PC A03/MF AO1. 

In this three part presentation CANDU fuel quality is re- 
viewed from the point of view of a designer/operator and a fabri- 
cator. In Part ‘A’ fuel performance and quality considerations are 
discussed from the point of view of a designer-operator. In Parts 
‘B’ and 'C’ fuel quality is reviewed from the point of view of a fab- 
ricator. The presentation was divided in this way to convey the 
team effort’ attitude which exists in the Canadian program; the 
team effort which is an essential part of the CANDU story. 


4070 (CEGB-RD/B/N—4904) Use of steady state heat 
transfer coefficients in transient calculations. Firth, R.J.; 
Langley, M.J. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Sep 1980. 17p. 
NTIS (US Sales Only), PC A02/MF AOl1. 

It is generally not possible to develop fully time-variant anal- 
yses for rapid changes of conditions within a reactor. This leads to 
the use of steady state heat transfer coefficients as an approximation 
in such calculations. Criteria are set for the validity of using these 
steady-state heat transfer coefficients in transient calculations. In 
particular, criteria are given for using a steady state coefficient 
during a rapid decrease in heat flux. The analysis is based on a solu- 
tion of the energy equation given by Stein (1971) for a heat flux 
which is both axially and time dependent. Criteria are given both 
for smooth and roughened heat transfer surfaces. It is demonstrated 
that use of the steady state heat transfer coefficient is valid for a set 
of prescribed AGR conditions. Consideration has been given to the 
more difficult case of rapid changes in coolant velocity. 


(CONF-810913—8) Changes in the mechanical 
ate of Hastelloy X when exposed to a typical gas- 
cooled reactor environment. McCoy, H.E. Jr. (Oak Ridge 
National Lab., TN (USA)). 1981. | ath W-7405-EN' 
26. 23p. NTIS, PC A02/MF AOl. Order Number 
DE81030918. 

From International conference on environmental degradation 
of engineering materials; Blacksburg, VA, USA (21 Sep 1981). 

Portions of document are illegible. 

The helium used in a gas-cooled reactor will contain small 
amounts of Hz, CO, CH, H2O, and N2 which can lead to oxidation 
and carburization/decarburization of structural materials. Long- 
term creep tests were run on Hastelloy X to 30,000 h at 649 to 
871°C. It was found that extensive carburization occurred, the 
minimum creep rate and time to rupture were equal in air and 
impure helium environments, and the fracture strain was less in 
helium than in air. Thermal exposure in the temperature range of 
538 to 871°C resulted in the reduction of ductility in impact and 
tensile tests at ambient temperature, and this reduction was greater 
when the exposure was in impure helium rather than in air. A 
modified alloy with lower chromium and 2% titanium resisted car- 
burization. 


(GA-A—16214) Experimental and analytical inves- 
tigation of shell-side flow distribution effects on axial flow 
heat exchangers. Carosella, D.P. Jr. (General Atomic Co., 
San Diego, CA (USA)). Jul 1981. Contract ATO03- 
76ET35301. 9p. (CONF-811101—7). NTIS, PC A02/MF 
A01. Order Number DE81027534. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

Whenever high performance, low pressure drop, compact 
gas-to-gas heat exchangers are required, such as in some high-tem- 
perature gas-cooled reactor (HTGR) applications, straight tube 
axial flow heat exchangers should be considered. These heat ex- 
changers satisfy the general performance, geometry, and inspection 
requirements for such applications. However, because the shell-side 
coolant must enter and leave: the heat exchanger in the radial flow 
direction, it is possible for flow maldistributions to develop, which 
can reduce the thermal performance and generate tube-to-tube ther- 
mal gradients that could cause thermal stress problems. The results 
of an investigation of these effects and possible design measures 
that could be used to reduce or eliminate these problems are report- 
ed. 


4073 (I[AE—3190) Study of the porosity fluctuations in 
the pebble bed core of a HTGR reactor. Pelagejchenko, K.L, 
Segal’, M.D.; Strebnev, N.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). rong 8p. (In Russian). NTIS (US Sales 
Only), PC AOL A 

Experimentally co is the structure of irregular filling of 
pebble bed fuel elements and estimated is the effect of spatial poros- 
ity fluctuations in the temperature field in the HTGR core with 
core filling. The porosity fluctuations of irregular filling of steel 
bearings of the 11.113mm along the radius and height of the experi- 
mental container are investigated. The effect of the porosity fluctu- 
ations of the filling of pebble bed fuel elements on the HTGR cool- 
ant and fuel temperature is estimated. As a result of the meas- 
urements it is established that the filling of pebble bed fuel elements 
in the container can be divided into two zones: a near-wall zone 
and a core. In the near-wall zone the value of porosity falls from 1 
down to the value of layer core porosity. The boundary location 
between the zones depends on the core porosity value. In the layer 
core porosity remains constant in the cross section. Heat physical 
calculations show that the absolute fuel temperature maximum 
practically does not change with regard for the effects of porosity 
redistribution. The near-wall porosity change leads to redistribution 
of the gas and fuel temperature: near the lateral boundary of the 
core the gas and fuel temperature decreases to approximately 180 
deg, that is connected with redistribution of fuel consumption and 
decrease of fissile isotope concentration in the higher porosity zone. 
The porosity change along the filling height leads to a small shift of 
the absolute fuel temperature maximum to the upper boundary of 
the core. 
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4074 Model for the description of fission product behav- 
iour in the primary circuit of a high temperature reactor. von 
der Decken, C.B.; Iniotakis, N.; Ashworth, F.P.O (Kern- 
forschungsanlage Juelich G. m.b.H. (Germany, F.R.)). pp 
210-219 of Gas chemistry in nuclear reactors and large in- 
dustrial plant. Dyer, A. (ed.) (Salford Univ. (UK). Dept. of 
Chemistry and Applied Chemistry). London, England; 
Heyden (1980). 

From Conference on gas chemistry in nuclear reactors and 
large industrial plant; Salford, UK (21 Apr 1980). 

The knowledge of fission product behaviour in the primary 
circuit of a High Temperature Reactor is an essential requirement 
for the estimations of the availability of the reactor plant in normal 
operation, of the hazards to personnel during inspection and repair 
and of the potential danger to the environment from severe acci- 
dents. The deposition behaviour of fission products depends essen- 
tially on the flow and temperature conditions, on the modes of in- 
teraction of fission products with the materials of the circuit, i.e. on 
the chemical state of the fission products in the primary coolant, on 
the contamination of the coolant and on the characteristics and 
composition of the surfaces. In this respect the presence of dust in 
the primary circuit plays an important role. The following effects 
may occur: (1) change of the material surface due to direct interac- 
tion of dust with the wall associated with erosion, corrosion and 
dust deposition on the surface; (2) an interaction with the impurities 
in the primary coolant can cause significant changes to the local 
primary gas composition and this in turn effects the surface charac- 
teristics; and (3) direct interaction with the fission products in the 
gas phase, thus acting as a carrier and directly influencing the 
transport and deposition of fission products. In this paper a model 
is presented which describes the transport and deposition of dust 
and the effects on the transport of fission products together with 
preliminary results of the calculation. 


4075 CHAP: a gas cooled reactor plant simulation pro- 
gram. Secker, P.A.; ne doores R.B.; Rivera, P.L.; Stroh, K.R. 
(Los Alamos Scientific Lab., NM (USA). pp 88-108 of Pro- 
ceedings of the second U.S. “Japan seminar on HTGR safety 
technology, 1. General; accident delineation; helium tech- 
nology. Tokai, Japan; JAERI (1979). 

From 2. US-Japan seminar on HTGR safety technology; 
Fuji, Japan (24 Nov 1978). 

general systems analysis computer program named 

LASAN (Los Alamos Systems Analysis Code) has been developed 
by the Los Alamos Scientific Laboratory to investigate Gas Cooled 
Reactor (GCR) plant transients. The GCR codes which model the 
3000 MW(t) High temperature Gas Cooled Reactor (HTGR) and 
the Fort Saint Vrain (FSV) HTGR are referred to as CHAP-1 and 
CHAP-2 respectively. They contain 20 separately coupled compo- 
nent modules that describe the thermal-hydraulics of helium in the 
primary reactor coolant loop components, water in the secondary 
coolant loop components, and gas mixtures in the reactor contain- 
ment building; overall plant normal and protective control systems; 
and relative fission product release. These programs are used for 
simulating HTGR nuclear power plant operational and accident 
transients. In this paper the general features and analytical methods 
of the LASAN program are discussed. Features of the FSV HTGR 
models in CHAP-2 and results of model transients are also present- 
ed. 
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REFER ALSO TO CITATION(S) 4047, 4647, 4648, 6581 


4076 (AECL—5684) Chemical, radiochemical and struc- 
tural properties of corrosion products on CANDU monel-400 
boiler surfaces. Rummery, T.E.; Scott, G.A.; Owen, D.G.; 
Tremaine, R. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Sep 
1980. 39p. NTIS (US Sales Only), PC A03/MF AO1. 

The surface of the primary-coolant side of a complete 
Monel-400 boiler tube removed from Douglas Point Nuclear Gen- 
erating Station was subjected to a detailed analysis by scanning 
electron microscopy, energy dispersive X-ray spectrometry, X-ray 
diffraction and chemical analysis. The tube had been in operation 
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for 420 effective full-power days. The major deposits found were 
metallic Cu and Ni with significant amounts of NiO, and the mixed 
cation spinel Ni sub(x) Fe sub(3-x) O,. The phase compostion, Co 
activity, and distribution of deposits in the tube are consistent with 
changes in the degree of supersaturation due to the temperature 
gradient along the tube and with the thermodynamic stability of ob- 
served phases. The morphology of the deposit is controlled by hy- 
drodynamic effects. 


4077 (AECL—6960) Research and development experi- 
ence, The physics of CANDU reactors. Slater, J.B. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Jun 1980. 47p. NTIS (US Sales Only), PC 
A03/MF AO1. 

In the early 1950s, Atomic Energy of Canada Limited 
(AECL), in collaboration with Canadian industry and the power 
utilities, started on the task of developing and establishing the 
CANDU power reactor system and the necessary industrial infra- 
structure. While international activity provided a useful background 
and information to support Canadian activities, there were several 
unique features of the CANDU reactor which demanded specific 
programs of research and development work with a physics orien- 
tation. The four major areas were basic reactor physics, reactor 
control, heavy water and tritium monitoring and instruments and, 
finally, the potential of alternative fuel cycles. These four topics are 
discussed with the objective of providing an overview of what has 
been accomplished and what remains to be done. 


4078 (AEEW-M—1327) Summary of WIMSD4 input 
option. Halsall, M.J. (UKAEA Atomic Energy Establish- 
ment, Winfrith). Jul 1980. 111p. NTIS (US Sales Only), PC 
A06/MF AOl1. 

A description is given of all the available input data options 
in the ICL 4/70 and IBM 370 versions of WIMSD4, with little 
more than a reference where there is already adequate documenta- 
tion but with rather more detail where no such documentation 
exists. 


4079 (AEEW-R—605) Evaluation of the performance of 
mini-WIMS in design calculations for SGHWR’s. Halsall, 
M.J. (UKAEA Atomic Energy Establishment, Winfrith). 
Jul 1980. 51p. NTIS (US Sales Only), PC A04/MF AOl1. 

In order to use the WIMS code for SGHWR design calcula- 
tions it is desirable to reduce the computing time to a minimum. To 
this end, a study has been made of the effects of using condensed 
data libraries with few groups in the main transport routine and 
with coarse mesh representations. The results of initial lattice calcu- 
lations are given in considerable detail for a set of SGHW experi- 
mental cores. The effects of condensation on attainable burnup and 
irradiated fuel composition for natural and enriched power reactor 
lattices have also been studied. Comparisons between detailed and 
condensed WIMS calculations are the main theme of the report but 
METHUSELAH and experimental results are included whenever 


possible. 


4080 (INIS-mf—6504) 20, Annual OECD 
Halden reactor project. 1979. (Nuclear Energy Agency, 75 - 
Paris (France)). 1981. 56p. NTIS (US Sales Only), PC A04/ 
MF AOl. 


This is the Twentieth Annual Report on the OECD Halden 
Reactor Project, describing activities during 1979, the first year of 
the 1979-1981 Halden Agreement. Research work at the project is 
focussed on three areas: in-core behaviour of reactor fuel, particu- 
larly reliability and safety aspects, which is studied through irradia- 
tion of test fuel elements; prediction, surveillance and control of 
fuel and core performance, for which models of fuel and core be- 
haviour are developed; and applications of process computers to 
power plant control, for which prototype software systems and 
hardware arrangements are developed. 
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(NITAR—25(433)) Gain. experience of the nu- 
clear power plant with an organic cooled and moderated reac- 
tor. Tsykanov, V.A.; Chechetkin, Yu.V.; Ku re V.A.; 
Tetyukov, V.D.; Gavrilin, ALL; Gataullin, 

A.L; Kobzar’, LG. (Nauchno-Issledovatel’skij if Atom- 
nykh Reaktorov, Dimitrovgrad (USSR)). 1980. 22p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The operation experience of the nuclear power plant 
ARBUS designed and constructed as a NPP of small power proto- 
type for operation in remote districts is generalized. As a moderator 
in the reactor core and primary circuit coolant the following high 
temperature organic coolants have been used in turn: hydrostabi- 
lized gasoil, hydriged terphenyl, hydroterphenyl, ditolylmethane. 
Main technological parameters and a principle scheme of the plant 
are presented. The results of the investigation of thermal physical 
properties of coolants and product output rate of their decomposi- 
tion are considered. The problems of coolant cleaning and regen- 
eration and the problems of heat-generating assemblies cleaning are 
discussed. Radiation conditions and plants equipment failures are 
analyzed. On the basis of the analysis of the ARBUS plant oper- 
ation experience the conclusion is drawn that the reactor with an 
organic coolant is simple and efficient in operation it provides pos- 
sibility to quickly accumulate and to drop loadings, it does not re- 
quire numerous service personnel. Application of standard equip- 
ment and armature is possible when using reactors with an organic 
coolant. Low coolant steam elasticity and its weak coorrosion ac- 
tivity allow efficient using for the first circuit thin-walled tubes and 
carbon steel equipment. The radiation-thermal decomposition of or- 
ganic coolant process accompanied by polycondensation high- 
boiled product deposition of fuel elements of the reactor core is a 
serious obstacle to efficient operation of heat supply nuclear power 
plant. 
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REFER ALSO TO CITATION(S) 4047, 4152, 4182, 4218, 4219, 4226, 4243, 
4250, 4251, 4252, 4253, 4254, 4255, 4256, 4257, 4258, 4259, 4260, 4261, 4262, 
4263, 4264, 4265, 4266, 4267, 4273, 4274, 4277, 4285, 4295, 4304, 4305, 4306, 
4307, 4308, 4312, 4323, 4327 


(AEEW-R—986) Analysis of the apo I and II 


(UKAEA Atomic Energy Establishment, Winfrith). 1975. 
100p. NTIS (US Sales Only), PC A05/MF AO1. 

Doppler effects in the SEFOR (South-West Experimental 
Fast Oxide Reactor) cores have been calculated and compared with 
experimental measurements, from which conclusions have been 
drawn regarding the accuracy of FGLS calculations of the Doppler 
effects in the UK Prototype Fast Reactor (PFR) and the Commer- 
cial Fast Reactor (CFR). SEFOR experiments have been examined 
in order to place an uncertainty on the results and in order to ren- 
ormalise them to a reactivity scale calculated using the current UK 
recommended delayed neutron data. Calculations for SEFOR-I 
have been carried out in spherical and cylindrical geometry using 
various calculational techniques and the data sets FD4, FD5, and 
FGLS. This work highlights differences between FD5 and FGL5/ 
MURALB calculations. Both SEFOR I and II have been analysed 
in R/Z geometry using the FGLS/MURALB method; including 
treatments for fuel rod, subassembly and B4C absorber rod hetero- 
geneities, some allowance has also been made for the temperature 
dependence of the iron cross sections. The results of these analyses 
have been used in order to assess the performance of FGL5/ 
MURALB data and methods applied to the UK Prototype and 
Commercial Fast Reactors. 


(ANL-CT—81-29) Experiment and analysis of in- 
stability of tube rows subject to liquid crossflow. Chen, S.S.; 
Jendrzejczyk, J.A. (Ar aoeee National Lab., IL (USA)). Sep 
1981. Contract W-31-109-ENG-38. 48p. NTIS, PC A03 
A01. Order Number DE82001831. 

A tube array subjected to crossflow may become unstable by 
either one or both of the two basic mechanisms: velocity mecha- 
nism and displacement mechanism. The significance of these two 
mechanisms depends on the mass-damping parameter. The velocity 
mechanism is dominant for tube arrays with a low mass-damping 
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parameter, and the displacement mechanism is dominant for tube 
arrays with a high mass-damping parameter. This report presents an 
experimental and analytical investigation of tube rows in liquid 
crossflow. The main objective is to verify a mathematical model 
and the transition between the two mechanisms at the intermediate 
values of mass-damping parameter. Tests of two tube rows are con- 
ducted to determine the critical flow velocity as a function of 
system damping. Experimental and analytical results are found to 
be in good agreement. 


4084 (BNL—51391) Fast-mixed spectrum reactor. 

ress report for 1980. Fischer, G.J.; Galperin, A.; Sheno 
Atefi, B. (Brookhaven National Lab., Upton, NY CURA) 
Oct 1980. Contract AC02- 76CHO0016. 115p. NTIS, PC 
A06/MF AO1. Order Number DE82000436. 

Reactor physics, fuel cycle, thermal-hydraulics and fuel 
cycle cost studies have been performed for this concept and are re- 
ported. The most serious drawback of previous FMSR designs, 
namely the level of irradiation damage to the stainless steel of the 
cladding and duct materials, has been greatly reduced by the new 
design. The peak fuel burnup level is also reduced. Work continued 
on earlier FMSR designs, and in particular, the centrally-moderated 
FMSR. Emphasis was placed on defining the first core and then the 
total sequence of core histories over the 30-year life of the reactor. 
It was found possible to define a two-year fuel cycle with limited 
reactivity swing over the cycle. Fuel cycle cost studies were begun. 
The results indicate a modest fuel cycle cost advantage for the 
FMSR, but the basic cost assumptions must be improved for metal 
fuel. Improved thermal-hydraulic analysis capabilities have greatly 
improved the understanding of heat transfer behavior, particularly 
where thter catalyst were synthesized, and seven were tested in the 
gas phase. In Task 3, the distributor plate foen conversion can be 
controlled by adjusting external variables of the coss two- fatigue 
stren obtained. 


nation of steel in fast neutron 
reactors. Cytermann, R.; Perrot, M.; Rouault, J. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie; CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. d'Etudes 
des Combustibles a Base de Plutonium). May 1980. 9p. (In 
French). (CONF-800592—2). NTIS (US Sales Only), PC 
A02/MF A011. 

From International conference on postirradiation examina- 
tion; Grange-Over-Sands, UK (13 May 1980). 

The carburization of the sodium seal carbide fuel claddings, 
as well as that of the control pins of the fast neutron system brings 
about a lessening of the mechanical properties of the claddings and, 
in particular, significant embrittlement. In the case of carbide fuel 
elements, the origin of this carbon enrichment is linked to the trans- 
fer of this element of the two-phase fuel MC+M2Cs to the clad- 
ding. In the case of the control pins, the origin of the carburization 
is linked to the free carbon present in the boron carbide B,C and in 
carbon released by the fission of the boron. This problem has led to 
the development of a method for measuring the carbon concentra- 
tion in austenitic steels by means of the shielded electron micro- 
probe MS 46. This spot technique which enables the concentration 
of carbon in the thickness of the cladding to be determined is par- 
ticularly advantageous compared with the methods used so far, i.e. 
global chemical analysis and qualitative determination by micro- 
hardness. A study was therefore carried out in order to determine 
the carbon in austenitic irradiated steels by means of the shielded 
electron microprobe and estimate the effect of the various irradia- 
tion parameters on the scattering rate of the carbon in the steel. 


4085 ee ee X-ray microanalysis determi- 
carburization of fuel claddings 


4086 (CEA-CONF—5260) Granulometric study of 
sodium aerosols by laser spectroscopy. Baldassari, J.P. (CEA 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France). t. des Reacteurs a Neutrons Ra- 
jam Dec 1980. 47p. (In French). (CONF-781290—1). 
S (US Sales Only), PC A03/MF AOI. 

From CEA-GKAE seminar: technology of fast neutron re- 
actors; Cadarache, France (12 Dec 1978). 

This paper discusses the theoretical background, the experi- 
mental procedures and the results of the ‘in situ’ method for meas- 
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uring sodium aerosol granulometry. This laser spectroscopy tech- 
nique utilizes the correlation functions of light intensity fluctuations 
caused by the Brownian motion of sodium aerosols to determine 
aerosol granulometry and diffusion coefficient. The PAVANA test 
rig has been used to conduct experiments with sodium aerosols at 
temperatures ranging from 100°C to 300°C. At 250°C and 360 I/hr 
flowrate, average diameter and dispersion factor were found to be 3 
microns and 0.37 respectively. 


4087 (CEA-CONF—5266) Detection of hydrogen in sec- 
ondary coolant circuits of the Phenix reactor. Cambillard, E.; 
Lacroix, A.; Martin, P.; Viala, J. (CEA Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
een we t. des Reacteurs a Neutrons a Jul 
1980. 7p. a ors 8007118—1). NTIS (US Sales 
Only), AOU 

From caaakame seminar on steam generators; Cadar- 
ache, France (1 Jul 1980). 

This report describes the apparatus installed in the Phenix 
reactor for detecting hydrogen in argon. Performance of this equip- 
ment is compared with that of hydrogen detectors in sodium sys- 
tems. 


4088 (CEA-CONF—5267) System for testing small 
water leaks to ‘Grignotin’ sodium coolant circuit. Biscarel, J.; 
Chedeville, C.; Ferrettii G. (CEA Centre d'Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Dept. des Reacteurs a Neutrons Rapides). Jul 1980. 5p. (In 
French). (CONF-8007118—2). NTIS (US Sales Only), PC 
A02/MF AO1. 

From CEA-GKAEA seminar on steam generators; Cadar- 
ache, France (1 Jul 1980). 

This paper gives a brief pesentation of the GRIGNOTIN 
system now under construction in the sodium-water test area, 
SDGV/Cadarache, and the various types of tests of which the 
system is capable. 


4089 (CEA-CONF—5268) Water leak detection in 
sodium heated steam generators through measurement of hy- 
drogen concentration in sodium. Cambillard, E.; Lacroix, A.; 
Martin, P.; Viala, J. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-les-Durance (France). Dept. des 
Reacteurs a Neutrons Rapides). Jul 1980. 13p. (In French). 
oe NTIS (US Sales Only), PC A02/MF 

From CEA-GKAEA seminar on steam generators; Cadar- 
ache, France (1 Jul 1980). 

This report includes a description of apparatus for measuring 
hydrogen concentration in the secondary sodium system of the 
PHENIX reactor. The calibration method and results obtained 
since the commissioning of the reactor are also described. Mention 
is made of improvements to be built into SUPER PHENIX. 


4090 (CONF-811101—4) Hockey-stick steam generator 
for LMFBR. Hallinan, G.J.; Svedlund, P.E. (Rockwell In- 
ternational Corp., Canoga Park, CA (USA). Energy Sys- 
tems Group). 1981. Contract AC15-76CL02395. 24p. NTIS, 
PC A02/MF A0O1. Order Number DE81024436. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

paper presents the criteria and evaluation leading to the 

selection of the Hockey Stick Steam Generator Concept and subse- 
quent development of that concept for LMFBR application. The 
selection process and development of the Modular Steam Gener- 
ator (MSG) is discussed, including the extensive test programs that 
culminated in the manufacture and test of a 35 MW(t) Steam Gen- 
erator. The design of the CRBRP Steam Generator is described, 
emphasizing the current status and a review of the critical structur- 
al areas. CRBRP steam generator development tests are evaluated, 
with a discussion of test objectives and rating of the usefulness of 
test results to the CRBRP prototype design. Manufacturing experi- 
ence and status of the CRBRP prototype and plant units is covered. 
The scaleup of the Hockey Stick concept to large commercial plant 
application is presented, with an evaluation of scaleup limitations, 
transient effects, and system design implications. 
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4091 (CONF-811103—42) Friction factor correlation for 
217 pin wire-wrap spaced LMFBR fuel assemblies. Spencer, 
D.R.; Markley, R R.A. (Westinghouse ne Corp., Madi- 
son, PA (USA). Advanced Reactors Div.). Apr 1 81. Con- 
tract AC15-76CL02395. 5p. NTIS, PC A02 AOl. Order 
Number DE81030413. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Data from four independent water flow tests of 217 pin wire 
wrap spaced LMFBR fuel assemblies were analyzed and a friction 
factor correlation was developed. The data show that the mean 
friction factor varied little from one test to the next and the test 
Statistics show that at a 3a confidence level, the uncertainty of pre- 
dicting the friction factor is less than 1.7% from Reynolds numbers 
of 1000 to 100,000. 


4092 (DLCS—5000281) [Shippingport Atomic Power 
Station]. Quarterly operating report, second quarter 1981. 
(Duquesne Light Co., Shippingport, PA (USA). 1981. Con- 
tract AC1 1-76PN00292. 24p. NTIS, PC A02/MF AOI. 
Order Number DE81029630. 

During part of the second quarter of 1981, the Shippingport 
Atomic Power Station was shut down for maintenance and testing. 
The 1A, 1B, and 1C 991 psig self-actuated steam relief valves re- 
mained gagged during the quarter to prevent leakage through the 
valve seats. Cold plant testing began on April 26 and Station 
heatup began May 20. The Main Coolant Pumps were switched to 
fast speed on May 21 and reactor criticality was achieved on May 
27. The Station went on line for Duquesne Light Company System 
grid on June 4. Maximum power was achieved June 5 and was 
maintained throughout the remainder of the quarter. 


4093 (DOE/SF/10510—T9) Gas-Cooled Fast Reactor 
(GCFR) Program Review Committee (PRC) report No. 12 to 
members of Helium Breeder Associates (HBA) on work per- 
formed from September 1978 to May 1979. (Helium Breeder 
Associates, San Diego, CA (USA)). 15 Aug 1979. Contract 
AC03-79SF10510. 105p. NTIS, PC A06/MF AOl1. Order 
Number DE82003745. 

The national laboratory work should be reported to HBA 
consistent with the HBA management system. Design flexibility 
should be allowed to provide for the potential but unlikely event of 
repair work which could be enhanced by the capability to flood the 
primary system. The PCRV should have a fixed, ‘but removable 
plug with the cavity large enough to allow removal of the grid 
plate. Inspection of the liner with replaceable thermal barriers 
should be evaluated in the internals design. It is necessary to rede- 
sign the fuel handling equipment to adapt to the change in core 
flow direction. Several preliminary areas in nuclear radiation, safety 
and licensing were looked at. With the reference core structural 
material (20% cold worked 316 stainless steel) differential rod- 
spacer expansion and rod bow appear limiting with assembly life- 
times of about 75 Mwd/kg. 


4094 (DOE/SF/70014—T3) Alloy development pro- 
gram: contribution of the General Electric Company to the 
fourth quarterly report. (General Electric Co., Sunnyvale, 
CA (USA). Fast Breeder Reactor Dept.). 1973. Contract 
AT03-76SF70014. 70p. NTIS, PC A04/MF AOl1. Order 
Number DE81026913. 

The purpose of this activity is to provide a sound basis for 
systematic comparison of alloys that are candidates for structural 
materials in future LMFBR cores. Information is presented con- 
cerning helium analysis of implanted foils; swelling in irradiated 
commercial alloys; and microstructural changes in irradiated com- 
mercial alloys. 


4095 (DOE/SF/70030—T38) Design requirements for 
CRBRP acoustic-leak detection/location system. Greene, 
D.A. (General Electric Co., — CA (USA). Ad- 


vanced Reactor Systems D ept.). 2 Nov 1979. Contract 
AT03-76SF70030. 14p. NTIS. PC A02/MF AOl. Order 
Number DE81027022. 

Detection requirements, general requirements, vessel trans- 
ducers (accelerometers), analogue signal conditioning, signal selec- 





21 NUCLEAR POWER PLANTS 
2105 Power Reactors, Breeding 


tion system, digital signal processing, and operator interface are dis- 
cussed in outline form. (DLC) 


(DOE/SF/71031—T24) Oxide fuel element and 
blanket element development programs. Quarterly progress 
report, January-February-March, 1979. (General Electric 
Co., San Jose, CA (USA)). 1979. Contract ATO03- 
76SF71031. 97p. NTIS, PC AOS/MF A0Ol. Order Number 
DE81029417. 

Fuel pin profilometry of some 9% burnup F20-F5 pins 
showed small diameter increases at the fuel-insulator interface at 
the top of the core. Neither these secondary peaks nor the larger 
diameter increases near the core midplane exhibited any relation- 
ship to the local presence of once-molten fuel in any F20 fuel pin. 
Augmented safety analysis computations for experiment AB-1 (ad- 
ditional transients suggested by HEDL) showed that cumulative 
damage fractions from the additional transients were in every case 
less than 10~*. Mechanical tests have been performed that confirm 
previous computations for the removal end plugs to be used in a 
characterizer subassembly for AB-1. The resulting pin removal 
forces are well within the design envelope. 


4097 (DOE/SF/76026—T22) Liquid metal systems de- 
velopment: reactor vessel support 

wards, J.A. (Rockwell International Corp., 

CA (USA)). 1981. Contract AT03-76SF76026. 5 
254T1231004). NTIS, PC A04/MF AOI. Order 
DE82004211. 

Results of an evaluation of support structures for the reactor 
vessel are reported. The U ring, box ring, integral ring, tee ring and 
tangential beam supports were investigated. The U ring is the rec- 
ommended vessel support structure configuration. 


4098 (DOE/SF/76026—T27) Primary system tempera- 
ture limits and transient mitigation. Drucker, G.S.; Bost, 
Park, CA 
(USA). Energy Systems Group). 3 Oct 1978. Contract 
AT03-76SF7 26. 184p. (N_-254T1122008). NTIS, PC 
A09/MF A0O1. Order = DE81029365. 

Results of a study to determine the limiting temperature con- 
ditions in a large reactor system are presented. The study considers 
a sodium-cooled breeder reactor system having a loop-type primary 
system configuration. A temperature range of 930 to 1050°F in re- 
actor outlet temperature is covered. Significant findings were that 
the use of the materials for the 930°F reference design, i.e., a core 
material of 20% cold-worked 316 stainless steel, a primary piping 
material of 316SS, and a steam generator material of unstabilized 2- 
1/4 Cr - 1 Mo resulted in limiting conditions in component per- 
formance at the higher temperatures. Means to circumvent these 
limits through the use of alternate materials, mitigation of thermal 
transients, and/or design changes are presented. The economic in- 
centive to make some materials changes is also presented. 


D.S. (Rockwell International Corp., Cano 


4099 (DOE/SF/76026—T29) Test report: chain-hoist 
sodium carryover. Horton, P.; Oliva, R.M. (Rockwell Inter- 
national Corp., Cano oge Park, CA (USA). Energy Systems 
— ). May 1978. Contract AT03-76SF76026. 45p. (N— 

830014). NTIS, PC A03/MF AOl. Order 
DE#1029402. 

Tests were conducted to determine the mechanism of 
sodium carryover at 400°F on the CRBR EVTM (Ex-Vessel 
Transfer Machine) chain hoist system. Tests were conducted in 
both the EVTM environmental chamber and in controlled atmos- 
phere glove boxes on a series of test coupons with pre-conditioned 
surfaces. In all cases, tin plated coupons wet almost immediately 
upon immersion in 400°F sodium. No other metals (mild steel, 
stainless steel, chrome plated steel) wet after immersion for up to 
2000 h. Cycling the metals in and out of 400°F sodium resulted in 
apparent wetting in the presence of a moisture containing (25 to 50 
ppM) atmosphere with low (< 2 ppM) oxygen levels. High O2 (20 
to 100 ppM) levels with low (< 2 ppM) moisture levels did not 
cause sodium adherence. The adherent sodium did not appear to 
actually wet the metal as it showed a strong tendency to bead up 
after prolonged exposure to an inert gas atmosphere. 


umber 
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4100 2 Oe ae tae High-temperature seal 

report. Horton, P.H. (Rockwell Interna- 
al Com Co: Canoga Park, CA (USA)). 29 1978. Con- 
tract ATO -16SF7 (N—707TR810021). NTIS, PC 
A02/MF AO1. Order Number DE82001483. 

This report documents tests designed to establish the ulti- 
mate temperature capabilities of several elastomers based on their 
abilities to prevent excessive cross-seal gas leakage. Three seal ma- 
terials; N741 nitrile, E-692 EPDM, and S-684 silicone (Parker Seal 
Co.) functioned satisfactorily after > 500 hours at 400°F, 500°F, 
and 550°F, respectively. Total test time on the polymers above 
their recommended use temperature (150, 200, 300°F, respectively) 
exceeded 1000 hours. Accident conditions subjecting the seals to 
the above conditions did not result in gross leakage across the elas- 
tomers under steady state conditions. Thermal cycling of the seals 
would probably result in unacceptable leakage. 


(DOE/SF/76026—T39) Intermediate size inducer 
- structural analysis and transient deformation studies. 
re T.K.; Nishizaka, J.N. (Rockwell International Corp., 
Canoga Park, CA (USA). Energy Systems Group). May 
1979. Contract AT03-76SF76026. 133p. (N-266SR000-002). 
NTIS, PC A07/MF AO1. Order Mention DE81026065. 

This report summarizes the structural and thermal transient 
deformation analysis of the Intermediate Size Inducer Pump. The 
analyses were performed in accordance to the requirements of 
N266ST310001, the specification for the ISIP. Results of stress 
analysis indicate that the thermal transient stress and strain are 
within the stress strain limits of RDT standard F9-4 which was 
used as a guide. 


4102 (DOE/SF/76026—T44) Hydrodynamic design 
report intermediate size inducer pump for sodium operation. 
King, J.A.; O’Hern, F.C.; Jackson, E.D. (Rockwell Interna- 
tional Corp., Canoga Park, CA (USA). Energy Systems 
Group). 26 Apr 1978. Contract AT03-76SF76026. 3ip. 
NTIS, PC A03/MF AO1. Order Number DE81026403. 

An inducer pump has been designed to fit within the existing 
housing of the FFTF Facility. The design has been shown to meet 
the specified requirements in every area where an analytical predic- 
tion of the performance can be made. The head-rise and efficiency 
of the pump have design margins so that the calculated values actu- 
ally exceed requirements over the full range of operation. The suc- 
tion performance of the design provides a very large margin at the 
operating NPSH value which is the major advantage of using the 
inducer pump. The suction performance margin at off-design is esti- 
mated to be adequate for suction performance, but may not be as 
large as desired for life considerations. The design has incorporated 
features that provide for long life at the design point. These fea- 
tures have been established based on proven performance of com- 
mercial waterjet pumps designed by Rocketdyne. 


4103 (DOE/SF/76026—T49) Flexible-joint weld-poros- 
ity evaluation. Andrews, E.G. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
Jul 1978. Contract AT03-76SF76026. 23p. NTIS, PC A02/ 
MF AOl1. Order Number DE81027456. 

Portions of this document are illegible. 

Various welding methods were utilized at Atomics Interna- 
tional in an effort to obtain controlled porosity in welds of thin 
(.020 to .093 inches thick) stainless steel sheet stock to be used in 
bellows applications. The purpose was to determine (1) minimum 
pore size detectable, (2) most feasible method of detecting these 
small pores, and (3) if it would be more beneficial to perform radi- 
ography on welded bellows tubes before rather than after planish- 
ing. 


4104 (DOE/SF/76026—T54) 26 - LMFBR flexible pipe 
joint development. Anderson, R.V. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
May 1978. Contract AT03-76SF76026. 1lp. NTIS, PC A02/ 
MF AOl1. Order Number DE81025710. 

Objective is the qualification of a PLBR-size primary loop 
flexible piping joint to the ASME Band PVC rules. Progress and 
activities are reported for: Class 1 flexible joint code approval sup- 
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port, engineering and design, material development, component 
testing, and manufacturing development. (DLC) 


(DOE/SF/76026—T57) Sensitivity study of a uni- 
Seen ‘Ce ak eee lena ae 
loadings. D.O. ern4 International Corp., 
Canoga Pak "CA (USA). Energy Systems Group). Nov 
1978. Contract AT03-7 7608 35p. (N—099T{310001). 
NTIS, PC A03/MF AO1. Order Sauber DE81026081. 

This study analytically investigated the residual effects of a 
2% initially oval uniform thickness pipe being fixtured round before 
welding, and then released after welding. A mathematical model 
was developed for this analysis, along with a simplified inelastic ap- 
proach to estimate the amount of residual strain resulting from the 
radial cosine weld shrinkage loading. This study was performed as- 
suming PLBR primary heat transfer piping size of 36 in. diameter 
and 0.5 in. thick pipe. 


4106 (DOE/SF/76026—TS58) Liquid-metal-system devel- 
opment studies. Final report - GFY 78, executive summary. 
——— International 8 i —- Park, CA (USA). 

pee Systems i Contract ATO03- 

6026. 25p. NTIS A02/MF AO1. Order Number 
DESIO24178. 

This report presents the results achieved in the identification 
and evaluation of innovative design improvements to, and simplifi- 
cations of, large liquid metal steam supply systems in seven primary 
areas: primary coolant system temperature limits, thermal transient 
mitigation, reactor cover system improvements, component require- 
ment review, alternative steam generator design evaluation, decay 
heat removal system evaluation, and fuel handling system review. 
This engineering study was succesful in (1) identifying a number of 
system design improvements and simplifications which offer poten- 
tially significant reliability, performance, operation, maintenance, 
fabrication, or total cost advantages, and (2) establishing the 
system's design requirements needed to support the development of 
principal liquid metal components. 


4107 (DOE/SF/76026—T59) improvement 
task work plan. Sayles, C.W. (Rockwell International Corp., 
Canoga Park, CA (USA). Energy Systems Pia Ape 
1978. Contract AT03-76S. 6036. 26 
254WPL110001). NTIS, PC A03/MF AO1. Order Number 
DE81025798. 

This report describes planned activities, schedules, and 
budget for studies on large LMFBR system improvement tasks for 
FY 1978: primary system temperature limits, plant transient mitiga- 
tion, reactor cover, HTS components, steam generator, decay heat 
removal, and fuel handling system. 


4108 (DOE/SF/76026—T68) Commercial LMFBR 
steam generator design comparison. Progress report, 1 Octo- 
ber 1977-31 March 1978. (Rockwell International Corp., 
Canoga Park, CA (USA). Energy Systems Group). Apr 
1978. Contract AT03-76SF76026. ‘ (N_-254T1530002). 
NTIS, PC A04/MF AO1. Order Number 3581023582. 

This report presents results obtained from the commercial 
1000-MW(e) LMFBR Steam Generator Design Comparison Study 
from 1 October 1977 through 31 March 1978. During this interim 
period the primary emphasis was placed on continued evaluation of 
design feature to identify potential problem areas in each design. 
Future effort will emphasize finilizing the comparison of design fea- 
tures and the selection of the preferred design for each system 
cycle (Benson, Sulzer and saturated). 


4109 (DOE/SF/76026—T80) Rotordynamics of the in- 
termediate size inducer pump (ISIP). Cipra, D.O. (Rockwell 
International Corp., Canoga Park, CA (USA). Energy Sys- 
tems Group). Mar 1978. Contract AT03-76SF76026. 16p. 
(N—266T1I000002). NTIS, PC A02/MF AOl. Order 
Number DE81027417. 

This report documents the analysis performed to determine 
the critical shaft speeds for the FFTF Primary Pump witb the AI- 
designed Inducer/Impeller attached to the unaltered pump shaft. 
The results indicate that the proposed arrangement would have a 
first lateral critical shaft speed of 22.1 Hz (1330 rpm). This speed is 
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121% of the shaft design speed (1100 rpm). The torsional critical 
shaft speed was found to be 26.7 Hz (1618 rpm). 


4110 (EPRI-NP—1985) Assessment of mechanical prop- 
erty degradation of steels exposed to PLBR liquid sodium. 
Final report. Eiselstein, L.E.; Lamoreaux, R.H. (SRI Inter- 
national, Menlo Park, CA (USA)). Aug 1981. 59p. NTIS, 
PC A04/MF A01. Order Number DE82900366. 

A literature survey was conducted to investigate the feasibil- 
ity of using ferritic instead of austenitic steels for certain compo- 
nents of a prototype pool large breeder reactor (PLBR). The pri- 
mary concern is mechanical property degradation of PLBR compo- 
nents from sodium corrosion and carbon transport in sodium. The 
findings sugges: that degradation occurs too slowly to affect the 
mechanical behavior of the components during the expected reac- 
tor lifetime, but a conclusive answer requires additional mechanical 
response data at longer exposure times and at temperatures repre- 
sentative of PLBR designs (i.e., below 773°K). 190 references. 


4111 (EPRI-NP—1987) Friction measurements of steel 
on refractory bricks. Eiselstein, L.E. (SRI International, 
Menlo Park, CA (USA)). Aug 1981. eal NTIS, PC A03/ 
MF AO1. Order Number DE8290032 
During startup or shutdown of a - i LMFBR, sub- 
stantial shear stresses may arise between the base of the steel reac- 
tor vessel and the refractory brick support base. The magnitude of 
these stresses, which result from. differences in thermal expansion, 
can be estimated if the friction coefficient is known. This report de- 
scribes experiments to determine friction coefficients between 2 1/4 
Cr-1Mo steel and several refractory materials and to examine ef- 
fects to contact pressure, temperature, sliding velocity, lubricants, 
and surface condition. 


4112 (EPRI-NP—2021-Vol.1) Assessment of inspectabi- 
lity of LMFBR designs. Final report. (Rockwell Internation- 
al Corp., Canoga Park, CA PCUSA). Energy Systems 
Group). —- 1981. 461p. NTIS, PC A20/MF A0Ol. Order 
Number DE82900340. 

This two-volume report provides a comprehensive review of 
the inspectability of specific portions of loop- and pool-type 
LMFBR (1000-MWe) designs selected by EPRI. The designs were 
developed during the mid to late 1970s by three independent design 
teams (General Electric Co., Rockwell International, and Westing- 
house) under the sponsorship of DOE (formerly ERDA) and 
EPRI. The requirements for normal, contingency, and post-repair 
inspections, addressed in this report, were established from Draft 12 
of the ASME Boiler and Pressure Vessel Code, Section XI Divi- 
sion 3, issued in September 1979. These requirements, the intrinsic 
characteristics of the designs, the environmental (radiation, thermal, 
and atmospheric) aspects, and the available (present and near-term) 
inspection techniques, formed the basis for assessing the selected 
portions of the design or (1) accessibility, (2) feasibility, (3) practi- 
cality, and (4) costs to perform the above-specified inspections. 


4113 (EPRI-NP—2021-Vol.2) Assessment of inspectabi- 
lity of LMFBR designs. Volume 2. Appendixes. Final report. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). Sep 1981. 223p. NTIS, PC A10/ 
MF AO1. Order Number DE82900344. 

This volume contains appendices on: LMFBR primary heat 
transport system, support systems for a pool-type reactor and guard 
tank, pool-type reactor and guard tank, NaK-cooled DDHRS and 
pool-type reactor deck structure and bimetallic weld of reactor 
tank. 


4114 (FEI—960) Simplified technique for the thermal 
and economic calculations of BN type reactors. Rineiskii, 


A.A.; Ka yan, V.S.; Yarovitsin, V.V. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1979. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

A simplified technique for thermal-physical and cost-benefit 
calculations when optimizing the BN reactor characteristics and pa- 
rameters is given. The efficiency of application of the technique 
suggested is shown by means of the solution of a particular problem 
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of optimizing the main parameters of the BN reactor of great 
power (Nsub(el)= 1500-1600 MW) using oxide fuel. Together with 
the project-accepted fuel element diameter of 6.9 mm considered 
are the variants with decreased (6.5 mm) and increased (7.2 mm) 
fuel element diameters. The conclusion has been drawn on the basis 
of the results obtained that increasing a fuel element diameter re- 
sults in reduction of core energy intensity and, accordingly, thermal 
capacity of the reactor. Owing to decreasing the coolant heating 
the coolant temperature at the reactor outlet increases at the con- 
stant maximum temperature of the containment. As a result of re- 
ducing thermal capacity, coolant heating and temperature in the 
primary and secondary circuits the parameters and efficiency in- 
crease. However in this case the efficiency increase does not com- 
pensate thermal capacity reduction, which results in some reduction 
of MPP electric capacity. Decreasing fuel element diameter leads 
to a reverse picture. it is shown, that with respect to factor totality 
(standardization in fuel element diameter and parameters as com- 
pared to former reactors, uncertainty in the prices of fabrication 
and regeneration of fuel etc.) the variant with 6.9 mm fuel element 
diameter is preferable. 


(FEI—1021) oer my | Gamtiee of nonsta- 
tionary thermohydraulic steam generators by or- 
dinary differential equations. on the A.V. die Me 
a Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 

Fiziko-Ehnergeticheskij Inst.). 1980. — (In Rus- 
can) NTIS (US Sales Only), PC A02/MF AOI 

Main prerequisites and equations of mathematical description 
of nonstationary thermodynamic processes in steam generator typi- 
cal sections are presented. It is supposed that a steam generator 
comprises an evaporator, where water in pipes at first are heated 
up to saturation temperature and then boils for account of heat 
transfer from a liquid-metallic coolant flowing as countercurrent 
outside the pipes; rising pipes with steam-water mixture; separator; 
sinking pipes with the mixing unit of circulation and feed water. 
Economizer and evaporator sections are characterized by mean pa- 
rameters for a finite number of variable value sections multiple by 
value to their length with variable boundaries. Equations for lifting 
circuits are obtained on the base of analytical solution of linearized 
equations of energy and mass conservation. The totality of equa- 
tions obtained jointly with the equation of mixing circulation and 
feed water consumption, regulator equations determining the feed 
water and steam consumption gives the description of dynamics of 
parameter change in a steam generator in dynamic modes. 


4116 (FEI—1028) Application of the neutron pulse tech- 
nique for reactivity measurement in fast zero power reactors. 
Avramov, A.M.; Grachev, A.V.; Zhuravlev, V.I.; Makarov, 
O.1.; Matveenko, I.P.; Timokhin, L.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 16p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

The results of the study of the a-method applicability for re- 
activity measurement in a wide spectrum of fast zero power reac- 
tors BFS are presented. Experimental and calculational investiga- 
tions of instantaneous neutron kinetics in a series of fast zero power 
reactors BFS with oxide and metal fuel are carried out. The exist- 
ence range (in the reactivity scale) of quasiasymptotic neutron dis- 
tributions and the generation time variation degree in the creation 
of subcritical states are determined by different methods in a single- 
zone and multizone systems. The influence of reflectors on the base 
of oxide and metallic natural uranium on the total form of the tran- 
sition process at a neutron field pulse excitation is investigated. The 
meaurements are performed by a multisensor multichannel equip- 
ment with a high time resolution being a part of a pulse reactivity 
meter set. The experiment results are in good agreement with cal- 
culations on multigroup two-dimensional programs of the solution 
of the nonstationary neutron transport equation. The conclusion is 
drawn that major negative reactivities (-10+-15)% AK/K can be 
measured with high accuracy (+-5%) by a pulse neutron method 
in sigle-, two- and -multizone multiplying systems, subcritical states 
of which are obtained practically by the realizable methods of reac- 
tivity variation. The reflector effect expressed in breaking of a 
single-exponential drop instantaneous neutron density and therefore 
narrowing the method applicability range falls off at the increase of 
the reaction zone volume. 
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4117 (HEDL-SA-TN—3) Quarterly newsletter of FFTF 
project stress analysis. Weiner, E.O.; Severud, L.K. (Han- 
ford ineering Development Lab., Richland, WA 
(USA)). 27 Apr 1973. Contract AC14-76FF02170. 117p. 
NTIS, PC A06/MF A0O1. Order Number DE82001122. 

Purpose of the newsletter is to set forth program guidance 
plans, status of development of analytical tools, and general infor- 
mation deemed useful to FFTF project contractors performing 
stress analyses. This issue contains a number of analysis aids intend- 
ed to reduce duplicative work by contractors and computational 
error potential. It is divided into five sections: inelastic analysis pro- 
cedures, status of RDT Standard F9-1T, simplified methods of anal- 
ysis, and inelastic analysis verification and qualification. Four ap- 
pendices are also included: RDI-F9-1T revisions, two isochronous 
stress-strain tabulations for 304 and 316 ss, and uniaxial relaxation 
calculations for 304 and 316 ss. (DLC) 


(IWGFR—25) Leak detection and location in 
LMFBR steam generators. Summary report. (International 
Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors). Oct 1978. .: 
(CONF-7806204—(Summ)). NTIS a. — Only), PC 
A07/MF AO1. Order Number DE8290033 
From IAEA specialists meeting on leak Piiine and loca- 
tion in LMFBR steam generators; Dimitrovgrad, USSR (6 Jun 
1978). 
' Fourteen papers are presented concerning leak detection 
methods for steam generators of LMFBR type reactors. 


4119 (KFK—2908) Relations between creep, rupture and 
ductility at superimposed monotoneous tem and 
stress ramp loadings of arbitrary kinds T(t), sigma(t,T). Prein- 
inger, D. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festk ‘Ga. 
chung; Kernforschun trum Karlsruhe G.m.b. 

many, F.R.). Projekt Schneller Brueter). Apr 1980. ise wit 
German). NTIS (US Sales Only), PC A03/MF A0O1. 

A calculation, based on isothermal properties of the material 
behaviour regarding creep, rupture and ductility at superimposed 
temperature - and stress ramp loadings of arbitrary kinds T(t), 
sigma(t,T) is given. The results are significant particularly for the 
prediction of fuel cladding behaviour in fast reactors at conditions 
of hypothetical coolant and reactivity accidents. In the model con- 
sidered, the validity of a mechanical equation of state for creep and 
the life fraction rule (LFR) for rupture are assumed. From this, 
analogous to the known relations by Monkman-Grant, Dobes-Mi- 
licka and Garofalo for isothermal creep, results which correlate 
creep, rupture life and ductility behaviour at monotoneous loadings 
can be derived. These relations depend on the ramp loading forms 
T(t), sigma(t,T) directly only for particular conditions of isothermal 
creep and loading. In the first place the nonsteady material proper- 
ties are given by the loadings at failure and their corresponding 
isothermal properties. Moreover, in characterization of the non- 
steady failure behaviour the possible kinds of superposition in 
sigma(t,T) with T(t) can be reduced to the types of A [T(t), sigma 
= konst/T(t), sigma(T)] and B [sigma(t), T = konst/sigma(t), T(t)]. 
In comparing LSR for rupture the strain fraction rule (SFR) was 
also considered. These results agree only if special conditions of 
isothermal creep and loading are maintained. 


4120 (KFK—2955) Correlation between oxide fuel mate- 
rial properties and in-pile non-steady state behaviour. Kar- 
sten, G.; Hellriegel, W.; Jenisch, H.; Romer, O.; Weih, G.; 
Weiser, F. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Hauptabteilung Kerntechnische Betriebe; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Schneller Brueter). Jul 1980. 54p. (In 
German). NTIS (US Sales Only), PC A04/MF A011. 

The behaviour of oxide fuel, mainly with steel cladding, 
under non-steady state conditions has been analyzed and described 
hereunder by a comprehensive postirradiation structure analysis 
with about 100 specimen by 300 analytical series. The structure 
analysis consists of a combined measurement both of void volumes 
and hardness, supported by scanning microscopy. The meas- 
urements comply a density regime of 60% to 100% th.d., which 
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represents all the structure phenomena, which were observed. The 
results are both applicable on coolant and reactivity disturbances 
and are independent of any special reactor type with oxide fuel. 
The report describes the influence of the correlation between tor- 
sion, tensile and compressive properties of certain fuel types. Their 
influence on the fuel behaviour is described under thermal and me- 
chanical aspects and is discussed by an evaluation of the results. 
The outstanding result is, that especially the optimization of the 
fuel elasticity improves those properties, which are relevant for the 
non-steady state behaviour of the oxide fuel. 


4121 (ORNL/TM—7176) LMFBR models for the 
ORIGEN2 computer code. Croff, A.G.; McAdoo, J.W.; 
Bjerke, M.A. (Oak Ridge National Lab., TN (USA)). Oct 
1981. Contract W-7405-ENG-26. 77p. NTIS, PC A05/MF 
A01. Order Number DE82000897. 

Reactor physics calculations have led to the development of 
nine liquid-metal fast breeder reactor (LMFBR) models for the 
ORIGEN2 computer code. Four of the models are based on the U- 
Pu fuel cycle, two are based on the Th-U-Pu fuel cycle, and three 
are based on the Th-*°*U fuel cycle. The reactor models are based 
on cross sections taken directly from the reactor physics codes. De- 
scriptions of the reactor models as well as values for the 
ORIGEN2 flux parameters THERM, RES, and FAST are given. 


4122 (PNL—3597) Evaluation of the commercial FBR 
introduction date. White, M.K.; Merrill, E.T. (Pacific North- 
west Lab., Richland, WA (USA)). Sep 1981. Contract 
AC06-76RL01830. 128p. NTIS, PC A0O7/MF AOl. Order 
Number DE82001421. 

This report examines one criterion for introducing a com- 
mercial FBR: economic competitiveness with a Light Water Reac- 
tor (LWR). For this analysis, the commercial FBR is assumed to be 
the fifth-of-a kind replicate which represents an economically 
mature plant. This FBR is deemed economically competitive when 
its life-cycle energy cost is less than or equal to that of an LWR. 
Results of this analysis are used in a comparative analysis of alter- 
native FBR development stategies. The strategies evaluated in these 
studies assume both 1000- and 1457-MWe FBRs. Since the capital 
costs per kilowatt, and therefore the energy costs, for these two 
FBR sizes are different, they will become economically competitive 
at different times. The probability density function for the 1457- 
MW¢(e) FBR has an expected value date or weighted average date 
of 2030, compared with 2033 for the probability density function 
for the 1000-MW(e) FBR. 


4123 (RRC—28) Dynamic model for the steam gener- 
ator of the Fast Breeder Test Reactor. Kumar, S.S.; Koth- 
aandaraman, A.L.; Ravi Prasan, G.R. (Reactor Research 
Centre, Kalpakkam (India)). Nov 1978. 24p. NTIS (US 
Sales Only), PC A02/MF AO1. 

A computer code for the thermal-hydraulic dynamics of the 
steam generator of the Fast Breeder Test Reactor Plant has been 
written. This report describes the physical, mathematical and com- 
putational models used. Some results are listed which bring out the 
usefulness of this code as the prerequisite for the estimation of ther- 
mal stresses and determination of safe operating modes. Problems of 
slip and non-uniform radial distribution are neglected because of the 
high pressure of operation and low pressure drop. By suitable de- 
coupling of some of the equations of the model, the computational 
effort is reduced to the solution of a system of linear equations or 
one non-linear equation. The non-linear equation is solved by the 
method of false -position and the method of binary division. Results 
are listed for the perturbations in sodium temperature, sodium flow, 
water flow and steam pressure. The computer code is written in 
Fortran IV and is operational on IBM 370/155 system. 


4124 (RRC—33) Status of noise studies in LMFBRs 
and an assessment of their feasibility in FBTR. Singh, O.P.; 
Shankar Singh, R. (Reactor Research Centre, Kal 
(India)). Feb 1979. 50p. NTIS (US Sales Only), A03/ 
MF AOl. 


The status of reactor noise analysis in LMFBRs is briefly re- 
viewed. The main emphasis of the review has been: (i) to study the 
various noise sources that are likely to be present during normal 
operation of the reactor and to find out their likely magnitude and 
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frequency composition, (ii) to find the scope offered by noise stud- 
ies in the determination of kinetic and dynamic parameters and for 
surveillance applications and finally (iii) based on the findings of 
the literature survey and examination of the available the nuclear 
instrumentation to investigate the feasibility of noise studies in 
FBTR. A summary of the findings (Part I) precedes the actual 
report (Part II). 


(RRC—37) Development of a sodium ionisation de- 
tector for sodium-to-gas leaks. Swaminathan, K. (Reactor 
Research Centre, Kal —— 1979. 18p. NTIS (US 

A sensitive res a= lg a detector has been indigenous- 
ly developed for use in liquid metal cooled fast breeder reactor. 
The detector relies on the relative ease with which sodium or 
sodium containing compounds can be thermally ionized compared 
with other possible constituents in a carrier gas (nitrogen, oxygen, 
water vapour etc.) and is therefore called Sodium Ionization Detec- 
tor (SID). It is designed to function and operate at atmospheric 
pressure unlike conventional ionization gauges which operate at 
vacuum only. Different sensor designs and their responses to differ- 
ent sodium aerosol concentrations in nitrogen carrier gas of com- 
mercial and special quality were investigated. The results of these 
experiments have been summarised. One of the detector designs 
demonstrated a sensitivity better than 0.3 nanogram of sodium per 
cubic centimetre of gas for a signal to background ratio of 1:1. The 
detector’s selective response to aerosols from sodium fire has 
shown its usefulness to detect leaks in operating sodium loops. 


4126 (WAPD-TM—1409) Design features of the Light 
Water Breeder Reactor (LWBR) which improve fuel utiliza- 
tion in light water reactors (LWBR development program). 
Hecker, H.C.; Freeman, L.B. (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). Aug 1981. Contract ACI1I- 
76PN00014. 52p. NTIS, PC A04/MF A0O1. Order Number 
DE82000410. 

This report surveys reactor core design features of the Light 
Water Breeder Reactor which make possible improved fuel utiliza- 
tion in light water reactor systems and breeding with the uranium- 
thorium fuel cycle. The impact of developing the uranium-thorium 
fuel cycle on utilization of nuclear fuel resources is discussed. The 
specific core design features related to improved fuel utilization and 
breeding which have been implemented in the Shippingport LWBR 
core are presented. These design features include a seed-blanket 
module with movable fuel for reactivity control, radial and axial 
reflcetor regions, low hafnium Zircaloy for fuel element cladding 
and structurals, and a closely spaced fuel rod lattice. Also included 
is a discussion of several design modifications which could further 
improve fuel utilization in future light water reactor systems. These 
include further development of movable fuel control, use of Zirca- 
loy fuel rod support grids, and fuel element design modifications. 


4127 (ZfK—415) Investigation of the MHD-pump 
INWO-1 at the sodium loop SIVA. Langenbrunner, H.; May, 
R. (Zentralinstitut fuer Kernforschung, Rossendorf_ bei 
Dresden (German Democratic Republic)). Jun 1980. 12p. 
(In German). NTIS (US Sales Only), PC A02/MF A01. 

A MHD-pump from the Institute of Physics in Riga is used 
for a long-term test at the sodium loop SIVA of the ZfK Rossen- 
dorf. The loop, the pump and the applied measuring technique are 
described. Results of the pump tests are discussed. 


4128 (ZfK—421) Automatic sodium-loop for testing the 
long-term behaviour of sintered bodies flowed through by gas. 
Barkleit, G.; George, G.; Haase, I.; Kiessling, W. (Zentralin- 
stitut fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)). Aug 1980. 10p. (In German). NTIS 
(US Sales Only), PC A02/MF AO1. 

An automatic sodium loop NAKOS for testing the long-term 
behaviour of porous stainless steel bodies which are flowed through 
by gas is described. The loop using a special safety protection 
system is capable of working without control up to 1000 h. During 
a 500 h-experiment the safety system and the gas permeability 
measuring method for testing the porous bodies were tested. Both 
first results of the behaviour of sintered bodies in liquid sodium of 
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high purity and temperatures of about 850 K and some details of 
the production of these bodies are given. 


4129 (DOUNREAY-TRANS—849) Nuclear question at 
the start of the ‘80s: the breeder reactor. Owen, R.; Svens- 
son, B. EA Dounreay Nuclear Power Development 
Establishment). Jan 1980. Translation of four articles from 
newspaper Smaalandsposten. 26p. NTIS (US Sales Only), 
PC A03/MF AOl. 

The four newspaper articles and the letter cover the follow- 
ing matters: general introduction about breeder reactors and the sit- 
uation in Swedish politics; visit to Dounreay to discuss breeder re- 
actors (breeding, safety, plutonium production, radiation protec- 
tion); PuO.-UO2 mixed fuel; description of breeder reactors; effi- 
ciency in use of U-235; DFR and PFR; breeder reactors in Swedish 
politics (arguments for and against nuclear power in general, breed- 
er reactors in particular); discussion of the future of nuclear power 
in Sweden. 


4130 (DOE/SF/71031—T14) Oxide fuel element and 
blanket element development programs. Quarterly progress 
report, April-June 1978. (General Electric Co., Sunnyvale, 
CA (USA)). [nd]. Contract AT03-76SF71031. 60p. NTIS, 
PC A04/MF A0O1. Order Number DE81029475. 

Approval-in-principle has been granted for run beyond 
breach experiment XY-2, which will incorporate an F11A series 
rod. Fuel microstructures and operating parameters have been tabu- 
lated for 118 specimens from the F20 power to melt experiment. 
Retained gas measurements have been compiled indicating 36-50 
pl/gm in this high power fuel. Topical report GEFR-00367 was 
prepared describing F20 results. Preparation of the Test Design De- 
scription for axial blanket experiment AB-1 is proceeding on sched- 
ule (for Cycle 2 irradiation). The safety analysis calculations, show- 
ing no fuel melting nor sodium boiling in design-basis upsets, have 
been completed. 


4131 (DOE/SF/76026—T36) Intermediate size sodium 
pump (ISIP) summary of stress analysis results. (Rockwell 
International Corp., Canoga Park, CA (USA). Energy Sys- 
tems Group). [nd]. Contract AT03-76SF76026. 8p. NTIS, 
PC A02/MF AO1. Order Number DE81025711. 

This package of graphs includes calculated steady-state 
stresses and design margins for ISIP components. 


4132 (DOE/SF/76026—T82) Long range plan for flexi- 
ble joint development program. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
[nd]. Contract AT03-76SF76026. 30p. NTIS, PC A03/MF 
A0l. Order Number DE81029311. 

Objective is to develop bellows expansion joints into CDS 
and subsequent LMFBR and liquid metal applications. An assess- 
ment was performed on the use of Incoloy 800H and Inconel 718 as 
bellows materials. (DLC) 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 4389 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 4052 


4133 (CONF-811025—10) National standards for the 
nuclear industry. Laing, W.R.; Corbin, L.T. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
3p. NTIS, PC A02/MF A0O1. Order Number DE82001496. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

Standards needs for the nuclear industry are being met by a 
number of voluntary organizations, such as ANS, ASTM, AWS, 
ASME, and IEEE. The American National Standards Institute 
(ANSI) coordinates these activities and approves completed stand- 
ards as American National Standards. ASTM has two all-nuclear 
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committees, E-10 and C-26. A C-26 subcommittee, Test Methods, 
has been active in writing analytical chemistry standards for twelve 
years. Thirteen have been approved as ANSI standards and others 
are ready for ballot. Work is continuing in all areas of the nuclear 
fuel cycle. 


4134 (INFO—0002) Nuclear energy - some regulatory 
aspects. Lecture to nuclear engineering students. Jennekens, 
J. (Atomic Energy Control Board, Ottawa, Ontario 
a ye Mar 1980. 14p. NTIS (US Sales Only), PC A02/ 

The nuclear industry is often perceived by the public as 
being uniquely hazardous. As a consequence, the demands placed 
upon a nuclear regulatory agency invariably include sorting out the 
valid from the invalid. As the public becomes better informed, 
more time should become available for regulating the industry. The 
Canadian nuclear safety philosophy relies upon fundamentaf princi- 
ple and basic criteria which licensees must show they are meeting 
at all stages in the development of a nuclear facility. In reactors, 
the concept of defence in depth involves the use of well-qualified 
personnel, compliance with national and international engineering 
codes and standards, the separation of process and safety systems, 
frequent testing of safety systems, redundancy in monitoring, con- 
trol and initiation systems, multiple barriers against fission product 
release, and strict enforcement of compliance measurements. The 
Atomic Energy Control Board is writing a set of licensing guides 
to cover the whole nuclear fuel cycle; however, these will not lead 
to the imposition of a design by regulation approach in Canada. 


4135 (INFO—0005) Reactor safety requirements in 
times of change. Domaratzki, Z. (Atomic Energy Control 
Board, Ottawa, Ontario (Canada)). 17 Jun 1980. 13p. NTIS 
(US Sales Only), PC A02/MF AOl1. 

The safety requirements of the Atomic Energy Control 
Board for nuclear power plants continue to evolve around the pre- 
viously established fundamental criteria and principles. The good 
and the poor experience with power plants in recent years has re- 
sulted in some changes and shifts in emphasis in the requirements. 
The Board has also considered proposals for major changes to the 
safety requirements which would involve a much greater use of 
probabilities in the safety review. Licensing guides have been pre- 
pared which largely follow current practice but also reflect some of 
the proposed changes. 


4136 (INIS-mf—6148) Contractual of the estab- 
lishment of nuclear power plants. Landolfi, D.; Mola, C. (Co- 
mitato Nazionale per l’Energia Nucleare, Rome (Italy); 
Ente Nazionale per l’Energia Elettrica, Rome (Italy)). Mar 
1980. 28p. (In Italian). (CONF-8003152—3). NTIS (US 
Sales Only), PC A03/MF AOl1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

This paper analyses the complexity of the system for estab- 
lishing nuclear power plants in Italy, in the light of ENEL’s experi- 
ence and provides a thorough description of the types of contract 
involved, the respective rights and obligations of the parties con- 
cerned and the problems encountered. Reference is made to the 
legislation governing the licensing procedure for nuclear power 
plants and the competent authorities in this respect. 


4137 (INIS-mf—6248) Statutory Instrument No. 478, 
The Atomic Energy Authority Act 1971 (Appointed Day) 
Order 1971. 20 Mar 1971. lp. NTIS (US Sales Only), PC 
A02/MF A011. 

This Order fixes 1 April 1971 as the appointed day for the 
purposes of sections 1 and 2 of the Atomic Energy Authority Act 
1971 and, accordingly, it is upon that date that the transfers pro- 
vided for in that Act of parts of the undertaking of the United 
Kingdom Energy Authority to British Nuclear Fuels Limited and 
the Radiochemical Centre Limited took place. 


4138 (INIS-mf—6256) Nuclear Installations Act 1965, 5 
Aug 1965. 37p. NTIS (US Sales Only), PC A03/MF AOl1. 
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This Act governs all activities related to nuclear installations 
in the United Kingdom. It provides for the licensing procedure for 
nuclear installations, the duties of licensees, the competent authori- 
ties and carriers of nuclear material in respect of nuclear occur- 
rences, as well as for the system of third party liability and com- 
pensation for nuclear damage. The Act repeals the Nuclear Installa- 
tions (Licensing and Insurance) Act 1959 and the Nuclear Installa- 
tions (Amendment Act) 1965 except for its Section 17(2). 


4139 (INIS-mf—6258) Statutory Instrument No. 381, 
The Nuclear Installations Regulations 1971. 29 Mar 1971. 4p. 
NTIS (US Sales Only), PC A02/MF A01. 

These Regulations replace the previous Nuclear Installations 
Regulations of 1965. In particular, they extend the classes of instal- 
lations subject to a prior licensing system under the 1965 Regula- 
tions. 


4140 (INIS-mf—6267) Statutory Instrument No. 126, 
The Nuclear Installations (Hong Kong) Order 1972. 15 Mar 
1972. 8p. NTIS (US Sales Only), PC A02/MF AO1. 

This Order extends to Hong Kong, with the exceptions, ad- 
aptations and modifications specified in the Schedule to the Order, 
certain provisions of the Nuclear Installations Act 1965, as amend- 
ed. It is the 1965 Act which implements the provisions of the Paris 
Convention and the Brussels Supplementary Convention in the 
United Kingdom. The provisions so extended impose a duty on the 
nuclear operator to secure that no nuclear occurrence taking place 
within the territorial limits of Hong Kong causes nuclear injury or 
damage, and relate to the right to compensation for breach of that 
duty, the bringing and satisfaction of claims and other matters. 


4141 (INIS-mf—6268) Statutory Instrument No. 125, 
The Nuclear Installations (Gilbert and Ellice Islands) Order 
= 15 Mar 1972. 8p. NTIS (US Sales Only), PC A02/MF 

This Order extends to the Gilbert and Ellice Islands, with 
the exceptions, adaptations and modifications specified in the 
Schedule to the Order, certain provisions of the Nuclear Installa- 
tions Act 1965, as amended. It is the 1965 Act which implements 
the provisions of the Paris Convention and the Brussels Supplemen- 
tary Convention in the United Kingdom. The provisions so ex- 
tended impose a duty on the nuclear operator to secure that no nu- 
clear occurrence taking place within the territorial limits of the Gil- 
bert and Ellice Islands causes nuclear injury or damage, and relate 
to the right to compensation for breach of that duty, the bringing 
and satisfaction of claims and other matters. 


4142 (INIS-mf—6269) Statutory Instrument No. 125, 
The Nuclear Installations (Falkland Islands and Dependen- 
cies) Order 1972. 15 Mar 1972. 8p. NTIS (US Sales Only), 
PC A02/MF AOI. 

This Order extends to the Falkland Islands, with the excep- 
tions, adaptations and modifications specified in the Schedule to the 
Order, certain provisions of the Nuclear Installations Act 1965, as 
amended. It is the 1965 Act which implements the provisions of the 
Paris Convention and the Brussels Supplementary Convention in 
the United Kingdom. The provisions so extended impose a duty on 
the nuclear operator to secure that no nuclear occurrence taking 
place within the territorial limits of the Falkland Islands causes nu- 
clear injury or damage, and relate to the right to compensation for 
breach of that duty, the bringing and satisfaction of claims and 
other matters. 


(INIS-mf—6270) Statutory Instrument No. 123, 
The Nuclear Installations (Cayman Islands) Order 1972. 15 
Mar 1972. 8p. NTIS (US Sales Only), PC A02/MF AOl. 
This Order extends to the Cayman Islands, with the excep- 
tions, adaptations and modifications specified in the Schedule to the 
Order, certain provisions of the Nuclear Installations Act 1965, as 
amended. It is the 1965 Act which implements the provisions of the 
Paris Convention and the Brussels Supplementary Convention in 
the United Kingdom. The provisions so extended impose a duty on 
the nuclear operator to secure that no nuclear occurrence taking 
place within the territorial limits of the Cayman Islands causes nu- 
clear injury or damage, and relate to the right to compensation for 
breach of that duty, the bringing and satisfaction of claims and 
other matters. 
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(INIS-mf—6271) Statutory Instrument No. 122, 
The Nuclear Installations (British Solomon Islands Protector- 
ate) Order 1972. 15 Mar 1972. 8p. NTIS (US Sales Only), 
PC A02/MF AO1. 

This Order extends to the British Solomon Islands Protector- 
ate, with the exceptions, adaptations and modificatons specified in 
the Schedule to the Order, certain provisions of the Nuclear Instal- 
lations Act 1965, as amended. It is the 1965 Act which implements 
the provisions of the Paris Convention and the Brussels Supplemen- 
tary Convention in the United Kingdom. The provisions so ex- 
tended impose a duty on the nuclear operator to secure that no nu- 
clear occurrence taking place within the territorial limits of the 
British Solomon Islands Protectorate causes nuclear injury or 
damage, and relate to the right to compensation for breach of that 
duty, the bringing and satisfaction of claims and other matters. 


(INIS-mf—6272) Statutory Instrument No. 121, 
The Nuclear Installations (Bahamas) Order 1972. 15 Mar 
1972. 8p. NTIS (US Sales Only), PC A02/MF A011. 

This Order extends to the Bahamas, with the exceptions, ad- 
aptations and modifications specified in the Schedule to the Order, 
certain provisions of the Nuclear Installations Act 1965, as amend- 
ed. It is the 1965 Act which implements the provisions of the Paris 
Convention and the Brussels Supplementary Convention in the 
United Kingdom. The provisons so extended impose a duty on the 
nuclear operator to secure that no nuclear occurrence taking place 
within the territorial limits of the Bahamas causes nuclear injury or 
damage, and relate to the right to compensation for breach of that 
duty, the bringing and satisfaction of claims and other matters. 


4146 (NE-M—1-23T-Rev.-10-81) 2-1/4%-chromium, 
1%-molybdenum alloy bare welding rods and electrodes. (De- 
partment of Energy, Washington, DC (USA). Office of Nu- 
clear Energy Programs). Oct 1981. 9p. Nuclear Standards 
Order Number 


Management Center, Oak Ridge, 
DE82003276. 

This standard covers 2-1/4%-chromium, 1%-molybdenum 
alloy bare welding rods and electrodes for nuclear and associated 
applications. 


4147 (NE-E—15-2NC-T-Rev.7-81) Class 2 nuclear com- 
ponents (supplement to ASME Boiler and Pressure Vessel 
Code, Section III, Subsections NCA and NC). (Department 
of Ener; Washington, DC (USA). Office of Nuclear 
Energy ograms). Jul 1 ul 1981. Rng Nuclear Standards Man- 
agement ter, Ridge, TN. Order Number 
DE82002090. 

This standard supplements the rules for the construction of 
nuclear components that are covered by Subsections NCA and NC 
of the 1980 Edition of the ASME Boiler and Pressure Vessel Code 
(the Code), Section III. When this standard is invoked or refer- 
enced, the applicable subsections of Section III of the Code are also 
invoked or referenced. The user is responsible for obtaining and ap- 
plying the edition and revisions of this standard that supplement the 
edition and Addenda of the Code that are in legal effect at the time 
of use. 


2108 Economics 
REFER ALSO TO CITATION(S) 3475, 3948, 3953, 4122, 4235, 4247 


= (AD-A—093751) Cost analysis of light water reac- 
power plants. Mooz, W.E. (RAND Corp., Santa Monica, 
CA MUSA). Sep 1980. 9p. NTIS, PC A02/MF AOl1. 

This study centers on a statistical analysis of the licensing 
time, construction time, and capital cost of light water reactor 
power plants. The use of these econometric techniques allows the 
major cost driving variables to be identified through multivariate 
analysis of time series data on over 50 U.S. nuclear power plants. 
The analysis made in the study provides a clearer picture of the dy- 
namic changes that have occurred in the cost of these power plants 
than does engineering cost estimates, and produces a tool that can 
be used to project LWR costs. 
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4149 (CEND—391) Use of gadolinium in PWR ex- 
tended-burnup fuel cycles. Interim report, October 1, 1980- 
April 30, 1981. Bagnal, C.W.; Greene, M.A.; Harris, R.P.; 
Loretz, R.A.; Matzie, R.A.; O'Donnell, P.F.; Rohr, P.C. 
(Combustion Engineeri Inc., Windsor, CT (USA)). Sep 
1981. Contract AC02-80ET34074. 100p. NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE82001138. 

The purpose of this program is to develop gadolinium as a 
burnable poison in PWR extended-burnup, low-leakage fuel man- 
agement schemes which achieve improved uranium utilization. Ga- 
dolinium oxide is placed in the same rods as the fuel (UO:), either 
as a homogeneous mixture or in a duplex configuration. Both 
annual and 18-month equilibrium cycles are considered, with a 
batch average discharge burnup of 50 MWd/kg. Transitions from 
standard fuel cycles to these advanced cycles are developed and a 
safety assessment of the resulting gadolinium-based fuel cycles is 
performed. A comparison of the Combustion Engineering (C-E) de- 
veloped methods used in this study to the corresponding Electric 
Power Research Institute (EPRI) methods is provided to assist in 
generalizing the results of this study. In addition, the feasibility of 
an experiment to verify the predictive capability for gadolinium- 
bearing fuel is explored. 


(CTO—1719) Are nuclear power plants energy 
sources or energy sinks Thoughts on the problem: energy 
costs and interest rates of nuclear power plants. Seifritz, W. 

Culham Lab., Abingdon). Oct 1979. 27p. NTIS 

S Sales Only), PC A03 AO1/ Available , se the 
British Library Lending Division, Boston Spa, Wetherby. 
Energy costs and interest rates of Nuclear Power Plants are 
considered, and conclusions drawn as to whether nuclear power 
plants are energy sources or energy sinks. 


4151 (DOE/ET/34012—3) Uranium-utilization experi- 
ence in light-water reactors. Historical data through April 30, 
1981. Brittelli, R. Jr. (Nuclear Assurance Corp., Atlanta, 
GA (USA)). Sep 1981. Contract AC02-79ET34012. 107p. 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE82000974. 

This topical report discusses the historical experience of op- 
erating Light Water Reactors with respect to achieved uranium uti- 
lization rates. The data is presented graphically and tabularly. His- 
torical specific energies have been determined for all operating 
cycles for each nuclear reactor having completed at least one cycle 
prior to April 1981. In addition, the data has been aggregated to 
illustrate the following: performance of BWRs and PWRs; reactors 
with a MW(e) rating above and below 800 MW(e); reactors which 
have operated for five cycles or more; and chronological experi- 
ence of annual discharges. 


4152 (EPRI-NP—2030) Operability design review of 
prototype large breeder reactor (PLBR) designs. Final report, 
September 1981. Beakes, J.H.; Ehman, J.R.; Jones, H.M.; 
Kinne, B.V.T.; Price, C.M.; Shores, S.P.; Welch, J.K. (Gen- 
eral Physics Corp., Columbia, MD (USA)). Sep 1981. 145p. 
NTIS, PC A07/MF AO1. Order Number DE82900369. 

Prototype Large Breeder Reactor (PLBR) designs were re- 
viewed by personnel with extensive power plant operations experi- 
ence. Fourteen normal and off-normal events, such as startup, shut- 
down, refueling, reactor scram and loss of feedwater, were evaluat- 
ed using an operational evaluation methodology which is designed 
to facilitate talk-through sessions on operational events. Human fac- 
tors engineers participated in the review and assisted in developing 
and refining the review methodologies. Operating experience at 
breeder reactor facilities such as Experimental Breeder Reactor-II 
(EBR-II), Enrico Fermi Atomic Power Plant - Unit 1, and the Fast 
Flux Test Facility (FFTF) was gathered, analyzed, and used to de- 
termine whether lessons learned from operational experience had 
been incorporated into the PLBR designs. This eighteen month 
effort resulted in approximately one hundred specific recommenda- 
tions for improving the operability of PLBR designs. 
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4153 (FS—79-20-T, pp vp) German and international 
standardisation effects in the field of the nuclear fuel cycle. 
Becker, K. (DIN Deutsches Inst. fuer Normung e.V., Berlin 
(Germany, F.R.). Normenausschuss Kerntechnik). Ma 
a (In German). NTIS (US Sales Only), PC A23 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

For some years now, the NKe is coordinating national as 
well as - within the scope of the International Organization for 
Standardization (ISO) - global efforts for codification of methods 
that are important for the different stages of the nuclear fuel cycle. 
Selection of themes and establishment of priorities is the task of 
steering committees which comprise experts in executive positions. 
Draft standards are worked out by working groups in which the 
leading experts of the respective field cooperate. In the Federal Re- 
public the identification of fuel elements and aspects of criticality 
safety were, among others, already laid down in standards, whereas 
standards classifying radioactive wastes, storage of unirradiated nu- 
clear fuels, fuel storage ponds, and components of fuel pond build- 
ings etc. are still in different states of preparation. The relevant in- 
ternational standardization in ISO/TC 85/SC 2 Nuclear Fuel Tech- 
nology, for which the secretariat is with NKe, has under work a 
number of subjects in seven task groups/ among others? methods of 
analysis for UO: and UF., methods of mesurement for characteriz- 
ing input and final products of reprocessing plants, transport con- 
tainers for UFs, criticality detection and alarm devices, methods of 
measurement for solidified wastes. (Drafts on leach tests and irra- 
diation resistance have recently been completed.) The projects are 
summarized with particular attention given to radiological protec- 
tion aspects. 


4154 (OH—80007) Future fuel cycles. A resource utili- 
zation and economic assessment. Archinoff, G.H. (Ontario 
Hydro, Toronto (Canada)). Jan 1980. 68p. NTIS (US Sales 
Only), PC A04/MF AO1. 

A fuel cycle must offer both financial and resource savings if 
it is to be considered for introduction into Ontario's nuclear system. 
The most promising alternative CANDU fuel cycles are examined 
in the context of both of these factors over a wide range of in- 
stalled capacity growth rates and economic assumptions, in order to 
determine which fuel cycle, or cycles, should be introduced, and 
when. It is concluded that the optimum path for the long term 
begins with the prompt introduction of the low-enriched-uranium 
fuel cycle. For a wide range of conditions, this cycle remains the 
optimum throughout the very long term. Conditions of rapid nucle- 
ar growth and very high uranium price escalation rates warrant the 
supersedure of the low-enriched-uranium cycle by either a plutoni- 
um-topped thorium cycle or plutonium recycle, beginning between 
2010 and 2025. It is also found that the uranium resource position is 
sound in terms of both known resources and production capability. 
Moreover, introduction of the low-enriched-uranium fuel cycle and 
1250 MWe reactor units will assure the economic viability of nucle- 
ar power until at least 2020, even if uranium prices increase at a 
rate of 3.5% above inflation. The interrelationship between these 
two conclusions lies in the tremendous incentive for exploration 
which will occur if the real uranium price escalation rate is high. 
From a competitive viewpoint, nuclear power can withstand in- 
creases in the price of uranium. However, such increases will likely 
further expand the resource base, making nuclear an even more re- 
liable energy source. 


4155 (OH—80009) Advanced fuel cycles: a rationale 
and strategy for adopting the low-enriched-uranium fuel cycle. 
James, R.A. (Ontario Hydro, Toronto (Canada)). Jan 1980. 
28p. NTIS (US Sales Only), PC A03/MF AO1. 

A two-year study of alternatives to the natural uranium fuel 
cycle in CANDU reactors is summarized. The possible advanced 
cycles are briefly described. Selection criteria for choosing a cycle 
for development include resource utilization, economics, ease of im- 
plementaton, and social acceptability. It is recommended that a de- 
tailed study should be made with a view to the early implementa- 
tion of the low-enriched uranium cycle. 
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4156 (PNL—3687-Rev.1) Reactor-vessel-sectioning dem- 
onstration. Lundgren, R.A. (Pacific Northwest Lab., Rich- 
land, WA (USA)). 1981. Contract AC06-76RL01830. 
27p. NTIS, PC A03/MF A0O1. Order Number DE82001893. 

A technical demonstration was successfully completed of 
simulated reactor vessel sectioning using the combined techniques 
of air arc gouging and flame cutting. A 4-ft x 3-ft x 9-in. thick 
sample was fabricated of A36 carbon steel to simulate a reactor 
vessel wall. A 1/4-in. layer of stainless steel (SS) was tungsten inert 
gas (TIG)-welded to the carbon steel. Several techniques were con- 
sidered to section the simulated reactor vessel; air arc gouging was 
selected to penetrate the stainless steel, and flame cutting was se- 
lected to sever the carbon steel. Three sectioning operations were 
demonstrated. For all three, the operating parameters were the 
same; but the position of the sample was varied. For the first cut, 
the sample was placed in a horizontal position, and it was success- 
fully severed from the SS side. For the second cut, the sample was 
turned over and cut from the carbon steel side. Cutting from the 
carbon steel side has the advantages of cost reduction 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 4217 


4157 (DOE/ET/35202—T3) Gas Reactor International 
Cooperative Program: German Pebble Bed Reactor Technol- 
ogy review update. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). Nov 1979. Con- 
tract AC02-77ET35202. 127p. (COO—4057-14). NTIS, PC 
A07/MF AO1. Order Number DE82000512. 

This report provides a review of the German pebble bed re- 
actor technology, and updates the information provided in the Gas 
Reactor International Cooperative Program Interim Report COO- 
4057-6, German Pebble Bed Reactor Design and Technology 
Review, dated September 1978. Most of the updated information is 
for the PNP-500 and the HHT-Prototype plants. The PNP-500 is a 
500 MW(t) multi-purpose demonstration plant for coal conversion 
applications. The HHT-Prototype is a 1640 MWt reactor designed 
to produce 675 MWe of electricity using a direct cycle gas turbine. 
The report provides a description and evaluation of the overall 
plant and the nuclear reactor for both the PNP-500 and HHT-Pro- 
totype. A description and evaluation of the primary system compo- 
nents is presented for the process heat and gas turbine applications. 


4158 (GA-A—16395) High-temperature gas-cooled Reac- 
tor for process-heat applications. Quade, R.N.; McDonald, 
C.F. (General Atomic Co., San Diego, CA (USA)). Jul 
1981. Contract AT03-76SF70046. 12p. (CONF-811101—8). 
NTIS, PC A02/MF A0O1. Order Number DE81029133. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

The high-temperature gas-cooled reactor (HTGR) offers a 
unique heat source for process heat applications because its operat- 
ing temperature is substantially higher than operating temperatures 
of other nuclear reactor types. The HTGR is currently being evalu- 
ated for reactor core outlet temperatures of 750, 850, and 950°C. 
The 750°C nuclear heat source design represents one that can be 
used in a near-term deployment strategy and can be coupled to a 
variety of process heat applications. The 850°C design allows an 
even larger penetration into the process heat market and can be ap- 
plied to a number of processes for the production of synthetic fuels. 
The longer-term HTGR design with outlet coolant temperatures of 
950°C and above permits the attainment of the full potential of the 
HTGR as a heat source. A transitional deployment strategy for the 
various HTGR designs is described. 10 figures, 4 tables. 
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4159 (INIS-mf—6529) Glossary of atomic terms. 
(UKAEA Headquarters, London). 1980. 62p. NTIS (US 
Sales Only), PC A04/MF AO1. 

This glossary (of about 400 terms) has been compiled to help 
people outside the atomic energy industry to understand what those 
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inside it are saying. It is not intended to be a definitive dictionary 
of scientific or technical terms, nor does it aim to cover terms that 
are in general use in science and technology. A list of some initials 
and acronyms is appended. 


2201 Theory And Calculation 
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4160 (AAEC/PR—46(Pt.1)) Progress report 1979, Part 
1, (Australian Atomic Energy Commission Research Estab- 
lishment, Lucas Heights). Dec 1980. 496p. NTIS (US Sales 
Only), PC A21/MF AOI. 

This progress report deals with technical and research work 
done at the AAEC Research Establishment in the twelve month 
period ending September 30, 1979. Work done in the following re- 
search divisions is reported: Applied Maths and Computing, Chemi- 
cal Technology, Engineering Research, Environmental Science, In- 
strumentation and Control, Isotope, Materials and Physics. 


4161 (AAEC/PR—46(Pt.2)) Progress report 1979. Part 
2. (Australian Atomic Energy Commission Research Estab- 
lishment, Lucas Heights). 1980. 55p. NTIS (US Sales 
Only), PC A04/MF A011. 

This progress report deals with service oriented work per- 
formed at the AAEC Research Establishment in the twelve month 
period ending September 30, 1979. Services provided by the Engi- 
neering Services Division, the Safety Department, Site Information 
Services Department and Commercial Applications are described. 


4162 (AEEW-M—1772) WIMS-E module W-COND. 
Gubbins, M.E.; Roth, M.J. (UKAEA Atomic Energy Es- 
tablishment, Winfrith). Jul 1980. 15p. NTIS (US Sales 
Only), PC A02/MF AOl1. 

This paper describes the WIMS-E module W-COND, which 
is part of the WIMS-E Scheme for neutronics calculations. It is de- 
signed to perform an energy condensation of cross-section data and 
flux distribution. 


4163 (BNL-NCS—51363-Vol.1, pp 21-22) ene 
ity of detailed evaluations with LWR applications. Ozer, 
(Electric Power Research Inst., Palo Alto, CA). Mar fost, 
NTIS, PC A22/MF AOl1. Order Number DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 


4164 (BNL-NCS—51363-Vol.1, pp 23-50) Use of evalu- 
ated data files in cross-section adjustment. Rowlands, J.L. 
(United Kingdom Atomic Energy Authority, Winfrith, 
England). Mar 1981. NTIS, PC A22/MF AOl. Order 
Number DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Cross-section adjustment is a way of predicting reactor prop- 
erties taking into account both differential cross-section and integral 
nuclear data measurements. The differential cross-section meas- 
urements are evaluated first and then adjusted to fit the two types 
of data. Evaluation of uncertainties is an essential requirement for 
cross-section adjustment and prediction of reactor properties. These 
depend on reactor neutron spectrum averaged values of cross-sec- 
tions (although the spectrum shape itself depends on detailed as- 
pects of cross-sections). For many cross-sections it is sufficient to 
know the uncertainties in the average values in broad energy inter- 
vals, in the dispersions about the averages (such as mean resonance 
parameters and cross-section minima) and in the broad energy gra- 
dients of cross-sections. Some integral measurements might best be 
taken into account in the derivation of evaluated data files. These 
include measurements of single reactions in well defined spectra, 
measurements for single substances and measurements which give 
information about cross-section fine structure. More genera! types 
of integral data might best be used to adjust an applications orien- 
tated cross-section library. The requirements for deriving cross-sec- 
tion adjustments and how these should be incorporated in cross-sec- 
tion libraries are discussed. 
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4165 (BNL-NCS—51363- a. L. 117-132) Adjust- 
ment of group sections based on TT enatents in fast 
benchmark assemblies. Marable, , H. (Oak Ridge National 
Lab., TN). Mar 1981. NTIS, PC A22/MF AOl. Order 
Number DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 1980). 

Fundamental questions raised by Pearlstein concerning least- 
squares data adjustment are reviewed along with several examples. 
An approach is presented showing least-squares adjustment to be a 
logical tool for investigating the consistency of various data, calcu- 
lational methods, and modeling procedures. Some results of the ap- 
plication of adjustment in the area of fast-reactor core physics are 
given. 


4166 (EPRI-NP—1635) Improvement of the SAM-CE 
criticality capability and analysis of thermal reactor bench- 
marks. Final report. Lichtenstein, H.; Troubetzkoy, E.S. 
(Mathematical Applications Group, Inc. .. Elmsford, NY 
(USA)). Nov 1980. 38p. NTIS, PC A03/MF AOl. Order 
Number DE82900181. 

The criticality capability of the SAM-CE Monte Carlo 
system has been expanded to enable validation of ENDF/B-V cross 
sections. Treatment of both prompt and delayed fission spectra has 
been implemented. Significant improvement of calculation efficien- 
cy has been achieved by the implementation of a minimum variance 
eigenvalue estimator and the development of special code modules 
that address the specific characteristics of typical in editing capa- 
bilities, development of an input pre-processor, and provisions for 
simplified job control procedures at several installations. Several 
benchmark calculations were supported, and a detailed analysis of 
the BAPL-UO, Assembly was performed. Results for the latter 
benchmark are presented and shown to be in excellent agreement 
with experiment. 


4167 (FEI—951) Maximum informative points of a 
curve. Vinogradov, V.N.; Gai, E.V.; Rabotnov, N.S. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1979. 9p. 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Introduced is a determination of maximum informative 
points on an approximation curve depending on a parameters. 
These points are characterized by the fact that at a fixed uncertain- 
ty in the base ordinates of the curve the measurement namely in 
these points ensures a uniformly minimum description error. An 
equation set for determination of such points in a general case is 
obtained. Examples of its concrete definition and solution for sever- 
al particular cases for the polynomial and fractional-rational ap- 
proximations. It is emphasized that the proposed method of choos- 
ing base points can be used while planning and analyzing the ex- 
perimental results, of the nuclear-physical one, in the first hand, and 
while calculating according to Monte Carlo method. 


4168 (FEI—1003) Preparation of the neutron constants 
in the APAMAKO-2F system for solving the transport equa- 
tion in the subgroup approximation. Bezborodov, A.A.; 
ee M.M. (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
ergeticheskij Inst.). 1980. 13p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. 

The algoritms for calculating the subgroup parameters of 
physical media and the formats of output data for the SUBG ma- 
cromodule, included in the APAMAKO-2F system, which is used 
for constant software of radiation transport calculations in nuclear 
reactors and shields are presented. It is underlined that the suggest- 
ed method for data representation gives sufficient economy in nec- 
essary computer resources. 


4169 (FEI—1008) Organization of the initial data cor- 
rection algorithm for the calculation of power distribution in 
a reactor. Akimov, I.S.; Zemtseva, R.A. (Gosudarstvennyj 
Komitet po Is I’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko- hnergeticheskij Inst.). 1980. 13p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A011. 

Main peculiarities of the algorithm for solving the problem 
of the initial data correction in the reactor calculation on the base 
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of in core detector system readings are described. The solution is 
given in the two-group diffusion approximation for two-dimensional 
configuration using the formulae of generalized perturbation theory 
and gradient methods of searching for minimum of functional. The 
calculations performed confirm the reliability of the method sug- 
gested. It is noted, that such a method can be used for determining 
the absorbing rod layout ensuring the required power profile. 


4170 (FEI—1033) Measuring K/sub eff/ reactivity and 
multiplication of ~~! subcritical systems by the reverse 
counting rate method. Tarasov, V.A.; Polevoi, V.B. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner; ri 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 1 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A method for measuring Keff, reactivity and multiplication 
is presented based on experimental values of the reverse counting 
rate in the whole range of Keff variation from 0 to 1 by means of 
introduction of the computed corrections determined by Monte 
Carlo method. The method is considered using the example of the 
set of critical mass of the zero power physical test bed. 


4171 (I[AE—3142) NEGR-P computer code for neutron 
group calculation of a reactor flat cell. Boyarinov, V.F. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1979. 18p. 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Given is the description of NEGR-P computer code, sup- 
posed for multi-group calculation of a multi-zone reactor flat cell 
with zero currents on the boundary. The calculation is carried out 
by the method of surface pseudosources on the basis of multi-group 
Green function. NEGR-P computer code is written in ALGOL 
language. The calculations are made on the BESM-6 computer. 


4172 (L[AE—3230/3) Fission energy of uranium isotopes 
and transuranium elements. Nemirovskii, P.E. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1980. 29p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. 

On the basis of up-to-date evaluated data on the fission prod- 
ucts yields, numbers of secondary fission neutrons and beta decay 
energies of the fission products, the fission energy E of a number of 
uranium and transuranium isotopes and the total energy release per 
fission Q for typical fast and thermal reactors have been calculated. 
The data on E for thermal fission of sup(233, 235)U and sup(239, 
241)Pu isotopes and for fast fission of ***Th, sup(235, 236, 238)U, 
237Np and sup(239, 240)Pu isotopes are presented. The calculational 
accuracy of Q for thermal 7°°U and *°°Pu is 0.2%, for 7*U and 
241Py-0.3%; for fast fission the accuracies are inferiar: for fission 
spectra it equals 0.3% for ***U and *°*U, 0.4% for ***Th and up to 
1% for more exotic isotopes. The calculational accuracy of E for 
thermal fission is 0.4-0.6 MeV and for fast - 0.6-2 MeV. 


4173 (IAEA-TECDOC—231) Homogenization methods 
in reactor physics. (International Atomic Energy Agency, 
Vienna (Austria); Nuclear Energy Agency, 75 - Paris 
(France)). May 1980. 679p. (CONF-7811105—). NTIS (US 
Sales Only), PC A99/MF AOI. 

From IAEA/NEACRP specialist meeting on homogeniza- 
tion methods in physics/reactor; Wurenlingen, Switzerland (13 Nov 
1978). 

' Individual papers were indexed separately. 


4174 (INDC(CCP)—148/L) Evaluation of the *°°U fis- 
sion cross-section in the energy range 0.1 keV-20MeV. 
Kon’shin, V.A.; Zharkov, V.F.; Sukhovitskii, E.Sh. (Inter- 
national Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Jun 1980. 40p. NTIS (US 
Sales Only), PC A03/MF AO1. 

A method based on correlations between the errors in differ- 
ent experimental results is proposed for determining errors in evalu- 
ated data. In order to use these correlations, total experimental 
errors are divided up into partial errors. The way in which this 
method is linked with the least-squares method is demonstrated. 
Matrices of the correlations between experimental results for each 
type of partial error and for different energy ranges are given as 





well as information on partial errors. The method is used in the 
paper for evaluating **°U fission cross-sections in Soviet and for- 
eign publications, and evaluated data are given. Comparison of the 
evaluated data with ENDF/B-V data shows that they agree to 
within 1-3%. 


4175 (INDC(NDS)—113/G-P) Progress in fission prod- 
uct nuclear data. Issue No. 6. Information about activities in 
the field of measurements and ge newegg pan of fis- 
sion product nuclear data (FPND). Lammer, G.; Lammer, 
M. (International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data mmittee). Jun 1980. 15I1p. 
NTIS (US Sales Only), PC A08/MF AOl. 

This is the sixth issue of a report series on Fission Product 
Nuclear Data (FPND) which is published by the Nuclear Data 
Section (NDS) of the International Atomic Energy Agency 
(IAEA). The purpose of this series is to inform scientists working 
on FPND, or using such data, about all activities in this field which 
are planned, ongoing, or have recently been completed. 


4176 (INIS-mf—6299) Nuclear reactor physics. No. 8. 
Collection of papers. Yurova, L.N. (ed.). (Moskovskij Inz- 
henerno-Fizicheskij Inst. (USSR)). 1979. 123p. (In Russian). 
NTIS (US Sales Only), PC A06/MF AO1. 

Individual items from the collection were prepared separate- 
ly for the data base. (GHT) 


4177 (ITEF—94(1980)) Calculating the matrix of effec- 
tive boundary conditions on the surface of a multizone cylin- 
drical block. Kochurov, B.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. 22p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. 

Proposed is the method for calculating the matrix of effec- 
tive boundary conditions, which is a characteristic of a block in the 
heterogeneous reactor theory based on the few-group (2-6 groups) 
diffusion (or asymptotic) approximation. The method is based on 
the solution of multigroup equation systems in reactor cells with 
different sizes or boundary conditions. An addition to the TRIFON 
program permitting to calculate the matrix of effective boundary 
conditions is composed using the above algorithm. 


4178 (ITEF—127(1980)) Description of the P3B and 
P3F programs. Raevskaya, V.E.; Torlin, B.Z. (Gosudarst- 
vennyj Komitet _~ Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
pon 8p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AOl. 

An instruction is presented for running the P3B and P3F 
programs intended for an implementation of a one-group calcula- 
tion of the neutron field in a polycell with multizone ring blocks in 
the Ps approximation. The program is written in the FORTRAN 
language for the BESM-6 computer. Time for the calculation of 
one variant constitutes about 20 s for a simple cell and for double 
lattices for uniform blocks and 40 s - for double lattices from 30- 
zone blocks. 4 minutes is the maximum time required for the calcu- 
lation of the 8x8 polycell consisting from 20 nonequivalent 30-zone 
blocks of 20 kinds. 


4179 (ITEF—149(1980)) Reactor power effect on fission 
product production. Glushakov, V.P. (Gosudarstvennyj Ko- 


mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 1980. 27p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. 

The purpose of the study is to determine to what extent the 
correlations arising between the reactor physical properties and fis- 
sion products yield are sensitive to power value variations. Correla- 
tions are obtained for evaluation of power influence on '*Eu/ 
185Eu and '*Cs/'°7Cs relative isotope concentrations at different 
values of neutron spectrum hardness and on errors in determining 
237Np accumulation from '*Cs, ‘Eu, Ru, '**Sb concentrations. 
It is shown that power variations do not affect the nature of de- 
pendence between europium and cesium isotope concentration rela- 
tions which because of a great difference in cross sections and 
183Eu and ™°Cs isotope resonance integrals turns to be sensitive to 
the neutron spectrum initial hardness value. The nature of relation- 
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ship between **7Np and '*Cs, *Eu, Ru, 1*Sb isotope concen- 
trations is determined by the value of energy taken off from the re- 
actor. The conclusion is drawn that when using the relationship be- 
tween '*Eu/™*Eu and '*Cs/""Cs for neutron spectrum reduction 
the reactor power value can be neglected. When using ™*Cs, 
1Ru, Eu for evaluation of *7Np production in the reactor, 
power effect on the evaluation accuracy turns to be relatively 
weak. 


4180 (NITAR—19(427)) Method for heterogenous reac- 
tor lifetime calculation. Polivanov, I.F.; Starkov, V.A.; 
Yudin, K.I.; Makin, R.S.; Tereshchenko, A.B. (Nauchno- 
Issledovatel’'skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1980. 17p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A011. 

A method for calculating the fuel nuclide composition 
during burnup in a heterogeneous thermal reactor is considered. 
The method is based on the effective homogenization of a heteroge- 
neous reactor, assumption of constancy of power and reactor spec- 
trum shape invariability as a function of time for the integration 
step. The suggested method of calculation of a heterogeneous reac- 
tor life-time permitted to avoid the solution of the nonstationary 
transfer problem. Physically natural assumptions taken into account 
when developing the method to determine the nuclide composition 
permitted to calculate with big steps in time (2000-5000 h) as com- 
pared to the discrete method (500-1000 h) without decreasing the 
accuracy. The possibility to calculate the operating period of a het- 
erogeneous reactor consisting of the great number of multizone 
cells made it possible to take account of in detail redistribution of 
energy release in the process of burnup and poison accumulation. 


4181 (NITAR—37(445)) NF-6 complex modules for mul- 
tigroup diffusion finite-difference calculations of neutron flux 
density and neutron worth in nuclear reactors for two-dimen- 
sional XY and RZ geometry. Alekseev, P.N.; Bikineeva, S.A. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1980. 23p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOI. 

Described are the method and programs for multigroup dif- 
fusion finite-difference calculations of neutron flux density and neu- 
tron worth in nuclear reactors for two-dimensional XY and RZ ge- 
ometry are described. The finite difference equations within the 
range of one group (at a given fission source) are solved by the 
iterative method of variable direction. The acceleration by the two- 
layer Chebyshev extrapolation is used in iterations according to the 
fission source. The results of investigations of efficiency of accel- 
eration algorithms used while solving physically dissimilar problems 
are presented. The programs are involved as modules into the NF-6 
complex for calculation of the main nuclear reactor neutron-physi- 
cal characteristics. Programs are written in the ALGOL-GDR lan- 
guage for the BESM-6 computer and allow to carry out the calcu- 
lation for an.y number of groups, for which there is constant soft- 
ware. 


4182 (NITAR—49(408)) Constant software for the NF-6 
complex. Bashmachnikov, A.I. (Nauchno-Issledovatel'skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1979. 
21p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

Format and structure of initial mocro-cross sections used in 
the NF-6 complex cross section catalogue are described along with 
the technique for obtaining macro- and microcross sections blocked 
according to the reactor zone composition. Homogenization formu- 
lae for passing from the 26-group system of constants to the few- 
group one (less than 26) are given. Input and output interfaces of 
MIM modules for obtaining the cross sections are described. It is 
noted that module means depend on the main characteristics of a 
processed variant: number of physical zones, groups and different 
reactor elements. The MIM modules may be used as independent 
procedures for obtaining macro-and microcross sections blocked ac- 
cording to the reactor zone composition. 
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4183 (UJV—5294-R,A) Adaptation of one variant of the 

nodal method to multigroup neutron calculations of fast reac- 

tors. Jakab, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 

Czechoslovakia)). Aug 1980. 1I1p. Czech). NTIS (US 
ies Only), PC A02/MF AOl. 

A modified variant is described of the nodal method allow- 
ing to provide very time-effective fast reactor neutron calculations. 
Comparing with the previous version, this method is 3 times faster 
for few-group calculations and 30 to 40 times faster for multigroup 
calculations. Comparing with the finite difference method, the 
modified method makes it possible to reduce the computer time by 
a factor of 2 for one-dimensional geometry, and by a factor of 10 to 
30 for two-dimensional cylindrical reactor geometry. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 3965, 3970, 3971, 3985, 4647, 4662, 4686, 
4687, 4690, 4691, 4696, 4943, 4946 


4184 (WINDSCALE-TRANS—849) Influence of water 
droplets from a cooling tower vapour cloud on the deposition 
of radioactive compounds from waste plumes from nuclear 
power stations. Brog, P. KAEA Windscale Nuclear 
Power Development Labs.). [nd]. Translated from pp 1075- 
1079 of Reactor Congress Hannover Section 8, Reactor and 
Energy Systems problems of economy ( 1978). 6p. NTIS 
(US Sales Only), Pc A02/MF AOI/ Available from Winds- 
cale Nuclear Power Development Labs. 

Vapour clouds from cooling towers contain in their visible 
part condensation droplets which rarely exceed a total quantity of 
3g/m*. The diameter of these droplets is on average 10 ym. They 
can only reach the ground if they are trapped by coalescence with 
raindrops passing through the cloud and entrained in their down- 
ward path. If the radioactive waste air plume becomes mixed with 
the visible part of the vapour cloud from the cooling tower, the 
condensation droplets can easily acquire radioactive contamination, 
resulting during rainy weather in a deposition of radioactive emis- 
sions from the chimney, the level of which will vary appreciably 
from that obtained without any mixing of the waste air plume with 
the vapour cloud. Some of the drops of spray emitted by the cool- 
ing tower may also reach the ground in view of their greater size 
(up to a few 100 ym). They will only have a radioactive content, if 
they pass through the waste air plume. 


4185 (AD—906185) Investigation of acoustic emission 
from simulated reactor primary piping under dynamic stress 
testing. Technical information series. Witek, R.R. (General 
Electric Co., San Jose, CA (USA)). Dec 1968. 15p. NTIS, 
PC A02/MF AOl. 

The acoustic emission investigation was successful in that 
waveform energy, identified as originating under stress at the crack 
zone, was detected. Equipment, methods, and techniques were de- 
veloped to detect, record, and analyze the waveform energy. Raw 
and filtered waveform data were presented on an oscilloscope 
screen and photographed. 


4186 (AECL—6965) Eddy current detection of corrosion 
damage in heat exchanger tubes. Van Drunen, G.; Cecco, 
V.S.; Carter, J.R. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). May 1980. 29p. 
NTIS (US Sales Only), PC A03/MF AO1. 

Eddy current is often the most effective nondestructive test 
method available for in-service inspection of small bore tubing in 
heat exchangers. The basic principles, advantages and shortcomings 
of the technique are outlined. Typical eddy current indications 
from corrosion-related defects such as stress corrosion cracks, pit- 
ting and tube denting under support plates are presented. Eddy cur- 
rent signals from features such as magnetite deposits and ferromag- 
netic inclusions which might be mistaken for defects are also dis- 
cussed. 
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4187 Nap ginny Protection system of nuclear 
reactors. a very high reliability system. Its evolu- 
tion. Weill, J. CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Services d’Electronique). Jun 
= 15p. (In French). NTIS (US Sales Only), PC A02/MF 
The present state of reactor protection is described and men- 

tion is made of certain evolutionary trends towards completely 
automated systems which either help the operator to take decisions 
in the event of an accident or take and execute these decisions for 
him. To do so, the use of models and recourse to complex data 
processing systems is necessary. This ensemble reflects an evolution 
of the reliability of the equipment towards that of the software. 


- (CEA-CONF—5281) Technological improvements 
to high temperature thermocouples for nuclear reactor appli- 
cations. Schley, R.; Leveque, J.P.; Davoine, C.; Metauer, 
G.; Gantois, M. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Div. de 00. 25 Oe et 
d'Etude des Combustibles Nucleaires). Jul 1980. 25 
French). (CONF-800670—4). NTIS (US Sales Onl fc 
A02/MF A011. 
From 7. European thermophysical properties conference; 
— Belgium (30 Jun 1980). 
specific operating conditions of thermocouples in nucle- 
ar reactors have provided an incentive for further advances in high 
temperature thermocouple applications and performance. This work 
covers the manufacture and improvement of existing alloys, the 
technology of clad thermocouples, calibration drift during heat 
treatment, resistance to thermal shock and the compatibility of insu- 
lating materials with thermo-electric alloys. The results lead to 
specifying improved operating conditions for thermocouples in nu- 
clear reactor media (pressurized water, sodium, uranium oxide). 


4189 (CEGB-RD-B-N—4699) Stereoscopic television 
system for reactor inspection. Friend, D.B.; Jones, A. (Cen- 
tral Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). Mar 1980. 2ip. NTIS (US Sales Only), PC 
A02/MF AOl. 

A stereoscopic television system suitable for reactor inspec- 
tion has been developed. Right and left eye views, obtained from 
two conventional black and white cameras, are displayed by the an- 
aglyph technique and observers wear appropriately coloured view- 
ing spectacles. All camera functions, such as zoom, focus and toe-in 
are remotely controlled. A laboratory experiment is described 
which demonstrates the increase in spatial awareness afforded by 
the use of stereo television and illustrates its potential in the super- 
vision of remote handling tasks. Typical depth resolutions of 3mm 
at Im and 10mm at 2m have been achieved with the reactor instru- 
ment. Trials undertaken during routine inspection at Oldbury 
Power Station in June 1978 are described. They demonstrate that 
stereoscopic television can indeed improve the convenience of 
remote handling and that the added display realism is beneficial in 
visual inspection. 


4190 (CEGB-RD-B-N—4700) Some theoretical aspects 
of the design of stereoscopic television systems. Jones, A. 
(Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). Mar 1980. 22p. NTIS (US Sales 
Only), PC A02/MF AO1. 

Several parameters which together specify the performance 
of a stereoscopic television system which has been demonstrated in 
reactors are investigated theoretically. These are: (1) the minimum 
resolvable depth interval in object space, (2) the region of space 
which can be displayed in three dimensions without causing undue 
eyestrain to the observer, (3) distortions which may arise in the dis- 
play. The resulting equations form a basis from which operational 
stereocameras can be designed and a particular example is given, 
which also illustrates the relationships between the parameters. It is 
argued that the extent of the stereo region (parameter (2) above) 
predicted by previously published work is probably too large for 
closed circuit television inspection. This arises because the criterion 
used to determine the maximum tolerable screen parallax is too 
generous. An alternative, based upon the size of Panum’s fusional 
area (a property of the observer's eye) is proposed. 
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4191 (CEGB-RD/B/N—4917) MIDAS phase II. A pro- 
for the modal analysis of structures. Durrans, R.F. 
Central Electricity Generating Board, Berkeley (UK). 
keley Nuclear Labs.). Oct 1980. 74p. NTIS (US Sales 
Only), PC A04/MF AO1. 

The application of Modal Analysis to the experimental char- 
acterisation of structures is described. A program MIDAS (Modal 
Identification for the Dynamic Analysis of Structures) has been de- 
veloped at B.N.L. to perform this function and this report presents 
a full description of its use. The structures within the coolant cir- 
cuits of nuclear reactors must be designed to withstand large flow 
and acoustic forces. 


4192 (EGG—2135) Design and evaluation of a pressure 
sensor for high temperature nuclear application. Yancey, 
M.E. (EG and G Idaho, Inc., Idaho Falls (USA)). Nov 
1981. Contract AC07-761D01570. 34p. NTIS, PC A03/MF 
A01l. Order Number DE82003493. 

The goal of this technical development task was the devel- 
opment of a small eddy-current pressure sensor for use within a 
high temperature nuclear environment. The sensor is designed for 
use at pressures and temperatures of up to 17.23 MPa and 650°F. 
The design of the sensor incorporated features to minimize possible 
errors due to temperature transients present in nuclear applications. 
This report describes a prototype pressure sensor that was de- 
signed, the associated 100 kHz signal conditioning electronics, and 
the evaluation tests which were conducted. 


4193 (EPRI-NP—2042) Radiographic system for evalua- 
tion of steam-generator ——e integrity. Final report. 
McDearman, W.R.; Radcliff, F.T.; Jamison, T.D. (Combus- 
tion Engineering, Inc., Chattanooga, TN (USA)). Sep 1981. 
75p. S, PC A04/MF AO1. Order Number DE82900372. 

Radiographic techniques and equipment have been devel- 
oped to identify significant damage in the support plate ligaments 
between tube holes and flow holes. The radiographic technique uti- 
lizes a dual source, with the source positioned equidistant above 
and below the plate inside a tube to provide a distribution of pene- 
trating radiation to produce a relatively uniform density radiograph 
of the ligaments. Surrounding the source tube, as many as six film 
cassettes mounted on carriers are placed at the appropriate eleva- 
tion within adjacent steam generator tubes and exposed simulta- 
neously. The sources and multiple cassette carriers are manipulated 
by independent systems which utilize eddy current methods to 
properly locate these components with respect to the support 
plates. This radiographic system has been demonstrated in a realis- 
tic full-scale mock-up. Simulated cracks were clearly detectable 
when they extended halfway through the plate thickness. 


4194 (EUR—6371(Vol.1)) Description of the PISC pro- 


ject. Report no. 1. (Commission of the European Communi- 
ties, Luxembourg). 1979. 34p. NTIS (US Sales Only), PC 
A03/MF AO1. 

This report, written as an historical review of the Plate In- 
spection Steering Committee project, records the background of 
the project and refers in general to the reasons why decisions were 
made during the four years the project has been running. Details 
are given in further reports, of which the full list, issued by the 
Commission of the European Communities, is as follows: Report 
no.1 - A description of the PISC project. Report no.2 - Ultrasonic 
examination of the PVRC plates nos. 50/52, 51/53 and 204. Report 
no.3 - Destructive examination of the PVRC plates nos. 50/52, 51/ 
53 and 204. Report no.4 - Analysis scheme of the PISC trials re- 
sults. Report no.5 - Evaluation of the PISC trials results. A list of 
all participants is given. Data and results of the test programme are 
detailed in the other reports above, but to maintain confidentiality 
of data the individual teams have been allocated a code number 
known only to the team and the PISC management. 


4195 (EUR—6371(Vol.2)) Ultrasonic examination of the 
PVRC plates Nos. 50/52, 51/53 and 204, Report no. 2. 
(Commission of the European Communities, Luxembourg). 
1979. 90p. NTIS (US Sales Only), PC A05/MF AOl1. 

The imposed procedure for the ultrasonic examination of the 
three PVRC plates given to Europe is based on the ASME Boiler 
and Pressure Vessel Code, Section XI as it applies to a vessel in 
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service and accessible from the outer surface only. This procedure 
is referred to as the PISC procedure. After one year of use it was 
modified and remained, until the end of the exercise, characterized 
by a 50% DAC cut-off. The three plates (50/52, 51/53 and 204) 
were examined following this procedure by several teams. Results 
were furnished: - as raw data given by the instrumentation, - as 
data interpreted by the team. Inspection teams also were allowed to 
use other procedures which in the report are called alternative pro- 
cedures. The results of the examination by teams using alternative 
procedures were given as interpreted data by the team. Those data 
were corrected and arranged in a data bank on tape and on cards. 
Full drawings of the teams findings were also produced by the 
computer 


4196 (EUR—6371(Vol.3)) Destructive examination of 
the PVRC plates Nos. 50/52, 51/53 and 204, Report no. 3. 
(Commission of the European Communities, Luxembourg). 
1979. 200p. NTIS (US Sales Only), PC A09/MF AO1. 

The present document describes the destructive examination 
of the blocks required to obtain the precise and complete descrip- 
tion of all the defects the NDT techniques were supposed to find, 
locate and size. This precise map of defects has to be used as the 
reference for the PISC trial results evaluation. The destructive ex- 
amination was discontinued once NDT, conducted under very fa- 
vourable conditions on small sections of the plate, was able to 
detect all defects larger than or equal to 1 mm in diameter, and also 
to size the defects when only one portion of the defect was visible 
after cutting. Complete destructive examination has therefore only 
been carried out on some sections, either when it was absolutely 
necessary, or in order to give illustrative examples. In order to 
avoid any doubt as to the original position of a defect, scrupulous 
attention has been paid to marking the specimen pieces at all stages 
of the destructive examination. 


4197 (EUR—6371(Vol.4)) Analysis scheme of the PISC 
trials results. Report no. 4, (Commission of the Euro 
Communities, Luxembourg). 1979. 34p. NTIS (US es 
Only), PC A03/MF AO1. 

The primary aim of the evaluation is to fulfil the require- 
ments of the terms of reference of the PISC programme, i.e. "To 
determine the capability of the US 1974 procedure for ultrasonic 
examination techniques to detect flaws or discontinuities, their size, 
orientation and location in heavy section steel’. The evaluation is 
therefore concerned directly with comparing the NDE results of 
the individual teams with the results of the destructive examination 
which has determined the location, size and orientation of the 
actual flaws present in the test plates. This report describes the 
method which has been evolved for the comparison between the 
results of the NDE and those of the destructive examination. The 
parameters used to quantify the results of the comparison were 
chosen to reflect: the probability of detection of a defect, the error 
in or quality of sizing of a defect, the error in or quality of location 
of a defect, the quality of or probability of correct rejection or ac- 
ceptance. 


4198 (EUR—6371(Vol.5)) Evaluation of the PISC trials 
results. Report no. 5. (Commission of the European Commu- 
nities, Luxembourg). 1979. 198p. NTIS (US Sales Only), PC 
A09/MF A011. 

This report gives the results of the analysis carried out in the 
manner described in PISC report no.4, to compare the defects indi- 
cated by ultrasonic examination with those discovered by a destruc- 
tive examination. The analysis was repeated three times; once for 
ultrasonic examination using the PISC procedure but with as much 
as possible subjective interpretation from the teams removed, once 
for ultrasonic examination using the PISC procedure incorporating 
the subjective interpretation of the teams, and once for ultrasonic 
examination using a variety of alternative techniques. Results are 
given in the form of tables and figures for each reference defect 
(i.e. those found by the destructive examination) in turn. Correla- 
tions, when they exist, are presented between the parameters de- 
scribing the performance of the ultrasonic examination procedures 
and the parameters describing the reference defects. From the 
global set of results conclusions are drawn concerning the efficien- 
cy of the procedure. 
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4199 (FEI—987) Coolant stratification in the mixing 
chambers of nuclear power plants at transient regimes. Opan- 
asenko, A.N. (Gosudarstvennyj Komitet po veel se 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1980. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl. 

Considered is coolant stratification in the mixing chambers 
of nuclear power plants (NPP) at transient regimes and at the 
Froude numbers less than 1.0. It is shown that presence of a cool- 
ing heat exchanger in a stagnant zone of the stratified coolant pro- 
duce several local circulation contours along the whole height of 
the mixing chamber. On the basis of the stratified volume a step 
temperature profile is fixed. The coolant is isothermal inside energy 
contour the temperature jump is on the interface of adjacent con- 
tours. 


4200 (INIS-mf—6411, pp vp) Evaluation of the struc- 
tural integrity by fracture mechanics concepts considering the 
results of nondestructive testing methods. Brenner, U.; 
Werden, B. (Rheinisch-Westfaelischer Technischer Ueber- 
wachungs-Verein e.V., Essen (Germany, F.R.)); Gnirss, G. 
(Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 
1980. (In German). Dep. NTIS (US Sales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

Appliable fracture mechanical concepts are available today 
in practice for the determination of the plasticity behaviour of com- 
ponents without perfect structures. The critical flaw parameters for 
the failure of the component can be determined using this type of 
concept. The flaw parameters which can be found by non-destruc- 
tive testing largely depend on the methods used and their suitability 
for detecting particularly serious kinds of flaws. The safety of the 
component can be suitably quantified by means of the critical flaw 
parameters detectable by non-destructive testing. Components, in 
which manufacturing failures occur or where the component 
toughness is reduced due to operational stressing (e.g. dislocation, 
creep, fatigue) should be tested during operation for their safety. 
Material mechanical analyses and repetitive non-destructive investi- 
gations on the component are necessary. 


4201 (INIS-SU—17, pp 3-7) Study on convective heat 
transfer in forced flows of liquids with variable thermophysi- 
cal properties under conditions of short active thermal sec- 
tions. Agranov, G.Kh.; Belyaev, D.V.; Kovalenko, T.F.; 
Obnovlenskij, P.A. (Leningradskij Tekhnologicheskij Inst. 
(USSR)). 1980. (In Russian). NTIS (US Sales Only), PC 
A10/MF AOl1. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

To clarify thermohydrodynamic processes in a heat exchang- 
er with a low relative length of heated sections (1/d < 50:, convec- 
tive heat transfer in a heated tube is analytically investigated. Equa- 
tions of heat transfer in the wall and in liquid are considered along 
with motion equations, i.e. a conjugate problem is solved. Iterations 
over the joint of temperature fields of wall inner surface and the 
external current surface is carried out for boundary conditions of 
the Ist kind from the wall and the second kind from the current. 
The model adequacy to real physical processes is experimentally es- 
tablished. The information obtained permits to calculate practically 
any termohydrodynamic characteristic of the model considered. 
Results of investigations permit to recommend the above mathemat- 
ical model to investigate analogous problems connected with the 
calculation of convection heat exchange in forced liquid currents 
with variable properties under conditions of considerable nonisoth- 
ermality characteristic of small sections of active heating. 


4202 (JAERI-M—8648) Preliminary design study of tri- 
tiated water adsorber in tritium removal system. Kinoshita, 
M.; Matsuda, Y.; Naruse, Y. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jan 1980. 29p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl1. 

A preliminary design study has been made of the tritiated 
water adsorber in tritium removal system, in order to establish its 
design method. Design data and calculation procedure are de- 
scribed in detail. In case studies, break-through time, required de- 
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contamination factor and dimensions of the adsorber were chosen 
as parameters. The key factors which give high decontamination 
factor and low pressure drop were revealed. Problems to be solved 
in further study are also described, such as isotopic effect of the 
H2,0-HTO system and effects of mixing diffusion and channeling. 


(NITAR—42(401)) Study of thermal stresses and 
durability of a steam generating tube by means of simulation 
technique. Kebadze, B.V.; Efimov, V.N.; Skulkin, N.N.; 
Grebenkin, Yu.P.; Golushko, V.V.; ” Muralev, A. B. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1979. 26p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl1. 

Variable thermal stresses and durability of a steam generat- 
ing tube were studied by the method of digital and analog stimula- 
tion in a wide range of amplitudes, shape and character of distur- 
bances (periodical, accidental), in a zone of deteriorated heat trans- 
fer. It is shown that for real values of parameters, even the hardest 
disturbances in the form of instant changes of the heat transfer co- 
efficient do not lead to the growth of ultimate strength of applied 
materials. Reverse steam generator has a 1.4 times less ratio of os- 
cillation amplitude to durability limit at other equal conditions, as 
compared to a direct steam generator, i.e. it has a substantially 
greater reserve of fatigue strength. The most important parameter 
for evaluating maximum stresses and resource requiring experimen- 
tal determination is the maximum rate of temperature change on a 
tube surface, which may be taken into account while simulating the 
change of the heat transfer coefficient by a corresponding law. 


4204 (SAND—81-1412C) Structural classification of nu- 
at ae ae containment buildings. Schmidt, W.H.; 

Dennis, A.W. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 6p. (CONF- 
811103—4(Summ.)). NTIS, PC A02/MF AOl. Order 
Number DE81025402. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The containment building designs for nuclear power plants 
are characterized by different building geometries, different types 
of pressure suppression systems, steel or concrete construction (ba- 
sically), and a variety of concrete reinforcement techniques. A 
computer data file has been developed which contains this informa- 
tion and more for a total of 196 operational and proposed plants. 
The number of operating and future plants with the different types 
of containment structures and different pressure suppression sys- 
tems is presented. This classification of nuclear power plant con- 
tainment buildings and the design information in the data bank 
highlight the major structural containment types and design criteria 
for the many nuclear plants in this country. 
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REFER ALSO TO CITATION(S) 4697 


4205 (FEI—993) Optimization of relations for the de- 
scription of heat transfer in triangular fuel element clusters. 
Bobkov, V.P.; Kravchenko, I.V.; Savanin, N.K. (Gosudarst- 


vennyj Komitet Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

On the base of the experimental data analysis the comparison 
and refinement of two relations used for the heat-transfer coeffi- 
cient representation in the case of the liquid metal turbulent flow in 
regular triangular clusters of cylindrical fuel elements are made. As 
an optimization scheme the Helder-Mid algorithm is used. Optimiz- 
ing code is written in the FORTRAN language for the BESM-6 
computer. It is underlined that the considered method of empirical 
coefficient optimization gives good results when analizing various 
dependences of heat transfer with relatively low time expense. 
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4206 (FEI—1044) Fission chamber (KD-1) for measur- 
ing on sabuntied nenunitorniy in Sesion denslty on Ge taal 
surface. Kudryavtsev, V.P.; Makarenkov, Yu.D.; 
nl V.L; Kopchenov, A.V. Gosudarstvennyj Komitet 
pe Ispol'zovaniyu Atomnoj ergii SSSR, Obninsk. 
app ys apn Inst.). 1980. ~ (In Russian). 
NTIS (US Sales Only), PC A02/MF AOI 
The design of the fission chamber KD- 1 intended for meas- 
uring aximuthal nonuniformity of energy release on the fuel rod 
surface is described. The chamber consists of a central electrode 
with the same composition and diameter as the fuel rod. Four pe- 
ripheral electrodes, detecting the fragments, escaping from the cen- 
tral rod surface, are placed around it and thus the azimuthal nonun- 
iformity of energy release distribution is determined. Volt-ampere 
and discrimination characteristics of the chamber as well as the re- 
sults of measurements carried out at the heterogeneous uranium 
water critical assembly are given. The results obtained show that 
the nonuniformity of azimuthal energy release for the same channel 
spacing is insignificant: maximum energy release differs from mini- 
mal by approximately 3%. On the base of the measurement analysis 
it is concluded that the results are in good agreement with data ob- 
tained by the other method, i.e. by means of lavsan films. The ap- 
plication of the KD-1 chamber considerably simplifies and facili- 
tates experiments, permits to automatize the measuring process. 


(INIS-SU—15, pp 30-37) Heat transfer and hydro- 
dynamics of > = dispersed-film flow in complex 
shape channels. nan B.L; Klebanov, L.A.; Kroshilin, 
A.E.; Kroshilin, E. 1980. (In Russian). NTIS (Us Sales 
Only), PC A09/MF AOI. 

From 4. all union conference on heat-masstransfer; Minsk, 


nye, USSR ( (Sep 1980). 
The mathemati model has been used to investigate the dis- 


persed-film regime of a liquid flow and condition for the appear- 
ance of heat transfer crisis. One-dimensional motion equations are 
used for each component of the mixture. The model developed is 
used to describe the hydrodynamics and the crisis of heat transfer 
in rod bundles and round tubes under stationary and nonstationary 
conditions. The account of a separate flow of a liquid film and a 
vapourdrop nucleus permits to describe the main regularities of a 
dispersed film flow. A good agreement of calculation and experi- 
mental results is obtained. 


4208 (INIS-SU—17, pp 127-137) Study on nonstation- 
ary convective heat transfer in annular channels and rod bun- 
dies in conditions of arbitrary variation of heat duty in time 
and length. Kuznetsov, Yu.N.; Kalinin, E.I.; Naumov, M.A. 
1980. (In Russian). NTIS (US Sales Only), PC A10/MF 


AOl 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

The effect of variability of heat duty on the characteristics 
of heat exchange in ring channels and rod bundles is investigated 
with analytical methods. The plotting of calculation formulae for 
non-stationary heat exchange in an annular channel at a jump of 
heat duty is carried out on the basis of the method of the effect 
function. The formulae obtained permit to accomplish technical cal- 
culations of the processes of non-stationary heat exchange in annu- 
lar channels in the case of any alterations of thermal duty in time, 
at any moment of time, for any channel cross section (including the 
entrance heat section: in a wide range of geometric and regime pa- 

‘rameters of the turbulent current of a coolant. According to pre- 
liminary estimates, calculation results differ from the results oi a nu- 
merical solution less than 5%. The approach considered permits to 
transfer the data on the non-stationary heat exchange in annular 
channels in the case of changing the heat duty in time, in the case 
of a non-stationary heat exchange in longitudinally flown not very 
dense and infinite rod bundles. 


4209 (INIS-SU—17, pp 117-121) Heat transfer intensi- 
fication in tubes with ring discrete roughness produced by 
means of electrochemical technique. Kapatsyna, Yu.G.; Se- 
menov, K.N.; Bologa, M.K. (AN Moldavskoj SSR, Ki- 
shinev. Inst. Prikladnoj Fiziki). 1980. (In Russian). NTIS 
(US Sales Only), PC A10/MF AOl. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 
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Experimental investigations of the average heat transfer and 
hydraulic resistance during water turbulent motion in tubes with 
diagrams made by the electrochemical method are carried out on 
the device which is a closed circulation countour. The experiments 
are carried out in the range of number alterations Rsub(ef:=(3- 
60:x10*, Prsub(f:/Prsub(w:=1.05-2.7. The step of turbulator posi- 
tion/ groove height, width and diameter are varied. The heat hy- 
draulic characteristics of a series of stainless steels with ring diaph- 
rams at t/h=10 and different absolute values of step and height are 
presented. Experimental results on the intensification of the heat ex- 
change, the growth of hydraulic resistance, energetic effectiveness, 
and the calculation alteration of the volume of a heat exchange ap- 
paratus when substituting smooth stainless tubes by rough ones 
given. The maximum 2.75 times intensification of heat exchange, is 
achieved, and it shown that the use of such tubes in heat exchange 
apparatus permits to reduce their volume up to 2.5 times. 


4210 yap aed ar 38-43) Heat Ke in gas lon- 
—_, flown al bundles and in annular channels 
large heat duties. Vi Vilemas, Yu.V.; Shimonis, V.M.; Vrub- 
iyauhas, SP S.P. (AN Litovskoj SSR, Kaunas. Inst. Fiziko- 
heskikh Problem Ehner, i). 1980. (In Russian). 

NTIS (US Sales Only), PC A10, AOl. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

Results of experimental investigations into the effect of vari- 
ability of air physical properties on the local heat transfer in a lon- 
gitudinally flown bundle of smooth round rods and in rough ring 
channels in the case of a turbulent coolant are presented. Results of 
investigations, carried out in rough ring channels in the range of 
the Re number from 5x10* to 5x10° and the temperature factor PHI 
from 1.05 to 2.5 have shown that heat transfer in these channels 
considerably surpasses the heat transfer of analogous smooth chan- 
nels. Moreover in the cose of rather high Re, the heat transfer in- 
tensity does not practically depend on the height of roughness ele- 
ments. This conclusion permits to use the minimum element height, 
as the lower is the ridge height, the lower is the hydraulic resist- 
ance. Unilike smooth channels, the effect of variability of physical 
properties (temperature factor) of a gas on heat transfer in rough 
ring channels depends on Re. Re effect is the stronger, the higher 
the relative roughness height is. If Re is low the effect of variability 
of physical properties on heat transfer in rough channels is stronger 
than in smooth ones, while in the case of high Re, it is weaker. 


4211 (INIS-SU—17, pp 13-19) Calculation of hydraulic 
resistance 


and heat transfer in channels with regular rough- 
ness. Belyakov, V.I.; Budrik, V.V.; Dudkin, I.E. (Nauchno- 
Proizvodstvennoe Ob’edinenie Kriogennogo Mashinos- 
troeniya, Balashikha (USSR)). 1980. (In Russian). NTIS (US 
Sales Only), PC A10/MF AO1. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

Results of investigating resistance and heat transfer in non- 
smooth tubes and ring channels with one or two non-smooth walls, 
are presented. All investigations are carried out for the case when 
the distance between protrusions is less than the length of the en- 
trance section of a smooth channel. A regular “ronghness” in the 
form of transverse and coil-shaped-transverse ridge of the rectangu- 
lar, triangular, round, wave and other forms with different height 
values, lengthwise width and the distance between ridge is under- 
stood by the non-smooth wall. Formulae of calculating hydraulic 
resistance and heat transfer to investigate variants are presented. 


4212 (INIS-SU—17, pp 55-66) To the problem of con- 
vective heat transfer intensification. Gukhman, A.A.; Kirpi- 
kov, V.A. (Moskovskij Inst. Khimicheskogo Mashinostroen- 
iya (USSR)). 1980. (In Russian). NTIS (US Sales Only), PC 
A10/MF AOl1. 
From 4. all union conference on heat-masstransfer; Minsk, 
aye S USSR (Sep 1980). 
tensifiers of heat exchange of a surface with a gaseous cur- 
rent are  ealenniile investigated. The intensifier is a corrugated 
perforated packing which creates the system of rectangular zigzag 
channels of constant cross sections jointly with the main plates. 
Rectangular system sections are located at a certain angle phi to 
the initial direction of the current motion and are separated from 
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each other by the distance S. This surface is called the angular cor- 
rugated packing (ACP). The ACP effectiveness (phi=16 deg, S=2 
mm, section length x=2.6 mm, perforation diameter d=1.2 mm) 
using aerial models with Re=(0.5-6)x10° is compared with other 
types of modern intensifying packing (corrugated, louver, notching, 
wave rod). It is shown that ACP at the given stage of investigation 
is, at least, on the same level with most effective. Modern packing 
(e.g. a rod packing which is practically not used in technique due 
to difficulties connected with its production) or surpasses them (e.g. 
a notching packing which is widely used when designing compact 
heat exchange apparatus). ACP caa be recommended for designing 
compact heat exchange apparatus. 


4213 agape Ae pp 8- a Nonstationary convective 
heat transfer in rectangular cross — channels. Belyaev, 
N.M.; Kochubei, A.A.; Ryadno, A.A. (Dnepropetrovskij 
Gosudarstvennyj Univ. (Ukrainian SSR)). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A10/MF AOl1. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

Non-stationary problems of convection heat exchange in 
channels with a rectangular cross section in the case of boundary 
conditions of the third kind, as well as in the case of variable heat 
exhange over the perimeter of a heat current on the wall, are 
solved. The edge problems of a non-stationary heat exchange 
during the liquid flow in a channel of a rectangular cross section is 
drawn to the integration of the energy equation. As results have 
shown, Nu number values differ insignificantly from corresponding 
values, obtained when solving analogous problems i when the wall 
temperature is given (boundary conditions of the first kind:. The 
above approach to the solution of problems permits to obtain re- 
sults for channels of other forms of cross section, as well as to in- 
vestigate the effect of non-stationarity, geometry, boundary condi- 
tions and other parameters on the process of heat exchange, and to 
solve problems when accounting energy dissipations in a current, 
with the presence of heat sources. 


4214 (INIS-SU—20, pp 3-13) Interaction of chemical 
reactions and radiant heat transfer with temperature turbulent 
pulsations and its effect on heat traner in high-temperature 
gas flows. Petukhov, B.S.; Zal'tsman, I.G.; Shikov, V.K. 
(AN SSSR, Moscow. Inst. Vysokikh Temperatur). 1980. (In 
Russian). NTIS (US Sales Only), PC A10/MF A0Ol1. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

Methods of taking account of mutual effect of chemical 
transformations, radiation and turbulence in the calculations of heat 
transfer in gas flows are considered. Exponential functions of 
medium parameters are used to describe chemical sources and opti- 
cal properties of media. It is shown using as an example the disso- 
ciation reaction C, reversible 2C that the effect of temperature and 
composition pulsations on recombination rates is negligibly small. It 
is also shown on the example of turbulent flow of hot molecular 
gas in a flat channel with cold walls that at moderate temperatures 
the effect of temperature pulsations on heat radiation flow can be 
significant (30-40%:. The calculational results also show that there 
is a region in a turbulent boundary layer where the radiation great- 
ly affects the coefficient of turbulent heat transfer. 


4215 (LBL—13200) Radiation enhancement of stress- 
corrosion cracking of Zircaloy. Shann, S.H. (Lawrence 
Berkeley Lab., CA (USA)). Sep 1981. Contract W-7405- 
ENG-48. 168p. NTIS, PC A08/MF AOl. Order Number 
DE82002691. 

Thesis. 

In order to examine the cause of the reactor fuel pin pellet- 
cladding interaction phenomenon (PCI), stress corrosion cracking 
(SCC) experiments of Zircaloy under iodine, iron iodide, aluminum 
iodide, cesium iodide, and cadmium were undertaken. Radiation en- 
hancement tests with CsI were also performed. Iodine, iron iodide, 
and aluminum iodide can reduce the failure times. Fractography is 
of cleavage type and is completely different from the ductile dimple 
type failure for control specimens. There exists a critical stress of 
379 MPa for iodine and iron iodide above which burst type failure 
occurs. Pinhole type failure predominates for lower stresses. Both 
types showed brittle fracture surfaces. The presence of CsI did not 
have any influence on failure time of zircaloy. The failure is burst- 
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type, and the fractography is ductile. Radiation enhancement tests 
with cesium iodide did not cause reduction in failure time either. 
Failure times were decreased for the tests under cadmium. All 
specimens failed under cadmium vapor by a burst mode, and fracto- 
graphy showed cleavage brittle characteristics. Chemical param- 
eters such as reaction order, activation energy, and minimum pres- 
sure required for SCC were determined. A crack propagation more 
originally designed for brittle solids for the SCC experimental data 
well. Variable stresses and surface roughness test results can be cor- 
related quantitatively by the model. 80 figures. 


4216 (ND-R—487(W)) Forced convection heat transfer 
from rib-roughened pins tested singly and in a cluster of 
seven. Rapier, A.C.; Jones, T.M. Risley Nuclear 
Power Development Establishment). May 1980. 14p. NTIS 
(US Sales Only), PC A02/MF AO1. 

Rib roughened surfaces are used to improve forced convec- 
tion heat transfer. The basic data on roughened surface perform- 
ance is usually obtained from tests using a roughened cylinder in a 
smooth cylindrical flow channel. The practical applications, in par- 
ticular nuclear fuel elements, usually involve a cluster of ‘pins’ with 
roughened surfaces. Methods have been developed to apply the 
basic data to clusters and this report presents experimental results 
which can be used to check the accuracy of these methods. A 
single roughened pin has been tested in two smooth-walled chan- 
nels of different diameters. An identical pin surrounded by a ring of 
six pins in a smooth channel has been tested with all the pins uni- 
formly heated and only the centre pin heated. All the tests were 
repeated for a range of coolant flow rates. 


2204 Control Systems 


4217 (CEA-N—2138) Design of an automatic control 
system of a district heating nuclear plant. Zebiri, A. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
ny Service d'Etudes des Reacteurs et de Mathemati- 
ques pliquees; Paris-7 Univ., 75 a... Jun 1980. 
—- “er French). NTIS (US Sales Only), PC Al0/MF 


This paper presents the synthesis of the control system of a 
nuclear/oil fuelled district heating plant. Operating criteria take 
into account the economical background of the problem. Nuclear 
reactor control loops were specially conceived, due to the specific 
perturbations to which is submitted a district heating plant. 


4218 (DOE/SF/74028—T6) Inherently safe core design. 
Paschall, R.K.; Chung, D.K.; Jackola, A.S.; Eytel, L.S.; 
Specht, R.R. (Rockwell International Corp., Canoga Park, 
CA (USA). Energy Systems Group). 28 Sep 1978. Contract 
AT03-76SF74028. 45p. NTIS, PC A03/MF AOl. Order 
Number DE81025865. 

This report summarizes the work performed on the hydrauli- 
cally supported absorber balls shutdown assembly since the previ- 
ous Status Review Meeting held in April 1978. The work included: 
water loop tests on a full-scale mockup of the assembly at the 
ETEC Hydraulic Test Facility; absorber balls location determina- 
tion tests; hydraulic analysis; reactor transient analyses; and materi- 
als properties tests. The water loop test results and hydraulic analy- 
ses have provided sufficient information to optimize the design of 
the assembly for use in an advanced LMFBR. The reactor transient 
analyses show that the assembly meets the functional requirements. 
Materials properties tests have been planned and initiated to study 
candidate absorber materials in sodium. 


4219 (DOE/SF/74028—T7) Test report determining the 
location of hydraulically supported absorber balls in a shut- 
down assembly for LMFBR’s. Paschall, R.K.; Chung, D.K. 
(Rockwell International Corp —- Park, CA (USA). 
Energy Systems Group) 29 1978. Contract ATO03- 
76SF74028. 45p. Group) 29 Sep. NTIS, PC A03/MF 
A011. Order Number DE81025945. 

Tests were conducted on acoustic detectors and sonic gener- 
ators to develop a position location system for the hydraulically 
supported absorber balls shutdown subassemblies. Results showed 
that the use of an acoustic detector along with a sonic generator 





will enable the reactor operator to verify that all the absorber balls 
are stacked above the reactor core in a normal configuration during 
reactor startup and operation. Also, any balls swirling or jammed in 
the core region can be detected. The acoustic sensor will be at- 
tached to the outside of the LMFBR’s pressure vessel. Extraneous 
sounds, such a pump noise will be electronically blocked out. 


4220 (DPSPU—81-30-17) Nuclear-reactor-safety com 
puters. Kritz, W.R. (Du Pont de Nemours (E.I.) and =. 
Aiken, SC (USA). Savannah River Plant). 1981. Con- 
tract AC09-76SR00001. 13p. (CONF-810955—1). NTIS, PC 
A02/MF AO1. Order Number DE81030404. 

From Symposium on mini/micro computer use in Du Pont; 
Newark, DE, USA (1 Sep 1981). 

Dual safety computers monitor coolant flow and tempera- 
ture for each fuel and target assembly in the Savannah River Plant 
production reactors, providing rapid shutdown capability if any as- 
sembly is in danger of melting. The same computers also monitor 
twenty-four other safety circuits and enforce shutdown by a second 
mechanism if the primary (safety rod) system fails. 


4221 (EPRI-NP—2035) Survey and analysis of commu- 
nications problems in nuclear power plants. Topmiller, D.A.; 
Burgy, D.C.; Roth, D.R.; Doyle, P.A.; Espey, J.J. Jr. (Gen- 
eral Physics Corp., Columbia, MD (USA)). 1981. 95p. 
NTIS, PC A05/MF AO1. Order Number DE82900374. 

This report presents the results of a Technical Planning 
Study performed to investigate communications problems in nucle- 
ar power plants. Four operating power plants covering a range of 
reactor types, operating conditions, and operating experience were 
surveyed by a multidisciplinary research team comprised of human 
factors, operations, and engineering personnel. Unique data collec- 
tion technique and procedures were formulated for sampling verbal 
communications that transpired in the nuclear power plant control 
room. Methods used to collect data included communications activ- 
ity sampling, questionnaires, structured observation, noise and light 
level measurements, and evaluation of communications equipment 
vendor specifications. Results of the study indicate that current 
communications systems in nuclear power plants are generally inad- 
equate to handle the functions required of them. Expanded require- 
ments and increased plant staffing above and beyond initial plant 
designs, along with a lack of integration among the various commu- 
nications systems, have contributed to the present communications 
problems. Specific problems identified were that (1) existing sys- 
tems cannot handle high communications demand due to outmoded 
or incompatible equipment, (2) communications systems lack cen- 
tralization, (3) high signal density and multiple messages result in 
confusion and failure to process signals, (4) noise levels in both the 
control room and other plant areas reduce speech intelligibility, and 
(5) communications procedures are not well developed and are not 
utilized to their best advantage. Recommendations are offered for 
further investigation of improvements to communications in nuclear 
power plants. 


4222 (FEI—1057) Error evaluations of power field con- 
trol in a nuclear reactor. Averin, L.A.; Volkov, Yu.V.; 
Lyubchenko, V.F. (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
ergeticheskij Inst.). 1980. 17p. (In Russian). NTIS (US 
Sales y), PC A02/MF AO1. 
A method for error evaluations of the power field control in 
a nuclear reactor is proposed. It uses the concept of the stochastic 
field structure function and experimental data on the power field 
obtained by different technique and their comparison. The method 
is based on no assumptions on the power distributions patterns, 
identifies the source of possible systematic errors in the error evalu- 
ations and, in principle, does not yield absurd solutions. The 
method has been applied for the Beloyarsk AMB-200 reactor where 
four technique of the power field control (rod technique, measure- 
ment of the direct charge detector currents, physical calculations, 
heat engineering technique) are employed. Thus obtained error 
values are consistent with those experienced at the Beloyarsk NPP. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 4024, 4061, 4184, 5409, 5642 


4223 (DOE/ET/47912—5) Environmental report for rod 
storage. Volume V. Danese, F.L. (Nuclear Assurance 
Atlanta, GA err 1981. Contract AC09-78ET479 2. 
58p. (NAC-C—8131). IS, PC A04/MF AOl. Order 
Number DE820032 

Volume V of this report examines the environmental impact 
of the rod consolidation program. The postulated, nonsite-specific, 
differential impacts are primarily additional occupational exposures 
due to the rod storage operations. Other potential radiological and 
nonradiological impacts that are identified and addressed are negli- 
gible. There are no increases in population exposures except those 
associated with transportation of spent fuel and waste material. The 
increased utilization of existing spent fuel storage space could result 
in a decrease in the nonrecoverable material resources lost to new 
permanent spent fuel storage. 


4224 (FS—79-20-T, pp vp) Experience with radioactive 
waste control in the nuclear power plant Doodeward. Lobbe- 
zoo, J. (Gemeenscha mg Kernenergiecentrale nae 
N.V., Dodewaard). y 1980. NTIS (US Sales Only), PC 
A23/MF AOl. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

By order of the N.V. GNK, N.V. KEMA designed and in- 
stalled a waste processing installation for the 5446 MWe BWR Ge- 
meenschappelijke Nederlandse Kerncentrale Dodewaara, operation- 
al since 1968. Basis of the design was a long term storage of fluid 
radioactive waste material and a processing installation for the man- 
ufacturing of a government approved packaging for this waste in- 
cluding optimalisation of the radioactive content and exposing the 
operating personnel to a minimum degree of radiation. In the Neth- 
erlands the low and middle-active waste is packed in approved con- 
tainers suited for ocean dumping. Although the installation was de- 
signed for this purpose adaption to any type of container is possible 
in principle. Methods for long term storage of fluid waste and a 
waste processing installation are described. Present experiences are 
reported. 


4225 (HEDL-SA—2354) Realities of proximity facility 
siting. DeMott, D.L. (Hanford Engineerin omy 374 
Lab., Richland, WA (USA)). 9 Feb 1981. Contract AC14- 
76FF02170. 4p. (CONF-810808—11). NTIS, PC A02/MF 
A01. Order Number DE82000862. 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

Numerous commercial nuclear power plant sites have 2 to 3 
reactors located together, and a group of Facilities with capabilities 
for fuel fabrication, a nuclear reactor, a storage area for spent fuel, 
and a maintenance area for contaminated equipment and radioactive 
waste storage are being designed and constructed in the US. The 
proximity of these facilities to each other provides that the ordinary 
flow of materials remain within a limited area. Interactions between 
the various facilities include shared resources such as communica- 
tion, fire protection, security, medical services, transportation, 
water, electrical, personnel, emergency planning, transport of haz- 
ardous material between facilities, and common safety and radiolog- 
ical requirements between facilities. This paper will explore the ad- 
vantages and disadvantages of multiple facilities at one site. Prob- 
lem areas are identified, and recommendations for planning and co- 
ordination are discussed. 


4226 (NRPB-R—100) Radiological consequences of no- 
tional accidental releases of radioactivity from fast breeder 
reactors: the influence of the meteorological conditions. Hem- 
ming, C.R.; Hallam, J.; Kelly, G.N. (National Radiolo _ 
Protection "Board, Harwell (UK)). Apr 1980. 37p. 
(US Sales Only), PC A03/MF AOI/ Also availa le ao 
H.M. Stationery Office, price Pound 3.00. 

The radiological consequences of a wide range of notional 
accidental releases from a 1300 MW(e) LMFBR (Liquid Metal- 
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cooled Fast Breeder Reactor) were assessed in a previous study by 
the National Radiological Protection Board. In the present study 
the sensitivity of the predicted consequences to the meteorological 
conditions was investigated. The influence of the wind direction, 
and hence the distribution of the exposed population, and of atmos- 
pheric stability at the time of the release are considered separately. 
Conclusions are reached on the precision required in specifying at- 
mospheric stability conditions to estimate reliably the distribution of 
possible consequences following a given release of activity. The 
probability distributions of consequences for selected releases from 
two locations are evaluated taking account of the frequency distri- 
bution of wind direction and atmospheric stability at each location. 
The variation is large and demonstrates the importance of taking 
account of the whole range of meteorological conditions when as- 
sessing the risk presented by an accidental release of activity. 


4227 (SAND—81-1042C) Sandia nuclear-power-plant 
siting study. Strip, D.R.; Aldrich, D.C.; Alpert, D.J.; Ost- 
meyer, R.M.; Sprun LL. (Sandia National Labs., ‘Albu- 
querque, NM (USA). i981 Contract AC04-76DP00789. 
llp. (CONF-810905—21). NTIS, PC A02/MF A0O1. Order 
Number DE82001095. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

NRC's Siting Analysis Branch requested Sandia National 
Laboratories to provide technical guidance for establishing (1) nu- 
merical criteria for population density and distribution surrounding 
future nuclear power plant sites and (2) standoff distances from 
plants for offsite hazards. The first task involved analyses in four 
areas, each of which could play a role in evaluating the impact of a 
siting policy. The four areas were risks from possible plant acci- 
dents, population distribution characteristics for existing sites, avail- 
ability of sites, and socioeconomic impacts. The second task had 
two areas of concern: determination of which classes of offsite haz- 
ards are amenable to regulation by fixed standoff distances, and 
review of available models for the determination of appropriate 
standoff distances. Results, conclusions, and recommendations of 
the study are summarized. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 6234 


4228 (AAEC-LIB/Trans—651) Adapting the reactors 
Melusine and Siloe to the needs of basic research on exit 
beams. Baas, C.; Marouby, R.; Merchie, F.; Perves, J.P.; 
Ploujoux, M.; Rossat-Mignod, J.; Roudat, E. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). Feb 1978. 
80p. NTIS (US Sales Only), PC AOS/MF AO1. 

This report shows how CENG swimming pools can be 
adapted to meet developing needs of basic research on exit beams. 
The experimental facilities offered are: two radial channels on Siloe 
and three radial and two tangential channels on Melusine. The use 
of various channels is outlined and modifications made to the chan- 
nels described. Improvements involved the socks, protective shield- 
ing systems and collimator plugs and at Melusine, the installation of 
a heavy water tank. Some future trends are outlined. 


4229 (AERE-R—9878) Practical guide to the PLUTO 
small angle scattering spectrometer. Page, D.I. 

Atomic Energy Research Establishment, Harwell. eg 
Physics Div.). Aug 1980. 57p. NTIS (US Sales Only), PC 
A04/MF AO1/ Also available from H.M. Stationery Office, 
price Pound3.00. 

A schematic diagram of the S.A.N.S. instrument is given. 
Neutrons from a thermal source in the PLUTO reactor pass succes- 
sively through a cooled beryllium filter, a helical velocity selector 
and a flight tube with collimating apertures into a specimen cham- 
ber. Monitor fission chambers allow measurements of the transmis- 
sion of the selector and the flux of neutrons incident on the speci- 
men. The neutrons emerging in the forward direction from the 
specimen enter the detector box where the unscattered ones are 
stopped by a beam stop and the scattered ones impinge on a 2-di- 
mensional detector which measures their spatial distribution. The 
output from the detector is fed into a PDP 11/10 computer where 
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the data is collected, manipulated and displayed on a visual display 
unit. Performance data and practical operating procedure are given. 


(EUR—6818) Petten Establishment. Annual report 
1979. (Commission of the European Communities, Petten 
(Netherlands). Joint Nuclear Research Center). 1980. 100p. 
NTIS (US Sales Only), PC A0S/MF AO1. 
The 1979 annual report deals with HFR operation and irra- 
diation experiments, high temperature materials, reference organic 
materials for industrial and scientific uses. 


4231 (HEDL-SA—2487) Leak testing at Westinghouse 
Hanford Company for the Fast Flux Test Facility (FFTF). 
Jackson, C.N. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 25 Jun 1981. Contract AC14- 
76FF02170. 21p. (CONF-811003—3). NTIS, PC A02/MF 
A011. Order Number DE81030855. 

From ASNT fall conference; Atlanta, GA, USA (12 Cct 
1981). 

Described leak testing applications require an arsenal of test 
equipment, a diverse range of testing techniques and a cadre of 
technical talent. A wide range helium mass spectrometer leak de- 
tector, a volume change tester and a halogen detector are em- 
ployed to cover the 1 x 10~® to 1 atm cc/sec leak rate range en- 
countered. Leak testing techniques, equipment problems, costs, and 
recommendations are discussed for examination of reactor pressure 
boundary and other ancillary components of the FFTF. 


4232 (ILL-RA—1979) ILL. Annual report 1979. (Insti- 
tut Max von Laue - Paul Langevin, 38 - Grenoble 
) mes 1980. 208p. NTIS (US Sales Only), PC A10/MF 
AOl. 

The reactor worked well during 1979, a total of 260 days 
being available out of the possible maximum of 264. Two new in- 
struments (IN12 and D18) and one completely rebuilt instrument 
(D10) came into operation during 1979. In addition, the construc- 
tion of the instruments IN6, IN13, D19, IN1*, D4* and DIB was 
continued. Detailed designs were made, and construction should 
begin soon on the pre-project for the fission product spectrometer 
and the supermirror polarisation analyser for the diffuse scattering 
spectrometer. Development projects include the reconstruction of 
D16 for high resolution, large unit cell, biological single crystal dif- 
fraction experiments, the H11 project to produce three instruments, 
an extremely high intensity powder diffractometer, a very high res- 
olution powder diffractometer, and a multidetector single crystal 
diffractometer. A noticeable improvement in the data treatment 
facilities at the time-of-flight, diffraction and nuclear physics instru- 
ments has been produced through a major effort during 1979 to 
allow better control of an experiment whilst it is in progress. 
Strong emphasis was again given in 1979 to the development of 
new neutron techniques. The supermirror evaporator (S3) began to 
work under completely automatic computer control in October and 
produced the first batch of supermirrors. Regular production is 
now assured and systematic experimentation to improve the mirror 
characteristics is underway. Again in the field of neutron tech- 
niques, the decision has been made to construct the external ultra 
cold neutron source relying upon liquid *He at 0.7°K to produce 
high densities of ultra cold neutrons in a confined space. The pro- 
ject to replace the present cold source by one with improved per- 
formance has gone to the construction stage. 


4233 (ILL-RA—1979%app.)) ILL. Annual report 1979. 
Annex. (Institut Max von Laue - Paul Langevin, 38 - Greno- 
ble (France)). 1980. 444p. NTIS (US Sales Only), PC A19/ 
MF AOi. 

This second volume, entitled ‘Annex to the Annual Report’ 
deals in more detail with the scientific work of the I.L.L. The sci- 
entific activity of theoreticians at the I.L.L. for 1979 is described. 
The experimental reports giving details on the experiments per- 
formed at the I.L.L. up to October 1, 1979 have been compiled. 
They are published here under their proposal number within the 
classification cheme in use at the I.L.L. 
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4234 (JINR—R-10-12960) SANPO-facilities for genera- 
tion of applied systems for automatic acquisition and prelimi- 
nary data analysis. Baluka, G.; Zhukov, G.P.; Namsrai, Yu.; 
Ostanevich, Yu.M.; Ostrovnoi, A.L; Savvateev, A.S.; Sala- 
matin, I.M.; Yanovskii, G.Ya. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1980. 
19p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

A SANPO software complex (a system for automatic acqui- 
sition and preliminary processing) is described. It is intended to 
generate applied real time system concrete experiments on the IBR- 
2 reactor. The complex has been developed for a computer of SM- 
3 type and consists of a high level specialized language, a complier, 
task builder, librarians and unified program libraries. A method is 
proposed for the description of experimental program as a combina- 
tion of connected U parallel executed processes and a high level fa- 
cility for parallel programming. The complex provides the flexibil- 
ity with respect to hardware, computer configuration and experi- 
mental procedure. 


(KURRI-TR—192) Report of a short-term study 
meeting on research reactors using middle-enrichment urani- 
um. Kanda, K.; Nakagome, Y. (eds.). (Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor Inst.). 1979. 44p. (In 
Japanese). (CONF-790195—). NTIS (US Sales Only), PC 
A03/MF AOl1. 

From Meeting on research reactors using middle-enrichment 
uranium; Kumatori, Osaka, Japan (30 Jan 1979). 

Separate abstracts are presented for each of the conference 
papers included in the data base. 


4236 (ORNL/TM—7800) Oak Ridge research reactor 
quarterly report April, May, and June 1980. Hurt, S.S. III; 
Lance, E.D. (Oak Ridge National Lab., TN (USA)). Oct 
1981. Contract W-7405-ENG-26. 37p. NTIS, PC A03/MF 
A01. Order Number DE82001797. 

The ORR operated at an average power level of 29.6 MW 
for 81.0% of the time during April, May, and June of 1980. The 
reactor was shut down on fifteen occasions, five of which were un- 
scheduled. Reactor downtime needed for refueling, maintenance 
and checks was normal, with the reactor remaining available for 
use 93.2% of the time. Maintenance activities, both mechanical and 
instrument, were essentially routine in nature. Special tests or meas- 
urements completed during this quarter are reported in a summary 
entitled, S of Measurements and Operating Experience 
Date with the 280 and 300 Gram Increased Weight ORR Fuel Ele- 
ments. 


4237 (ORNL/TM—7939) Oak Ridge Research Reactor 
quarterly report, October-December 1980. Hurt, S.S. III; 
Lance, E.D. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 35p. NTIS, PC ACME 
A01. Order Number DE82000524. 

The ORR operated at an average power level of 28.7 MW 
for 77.7% of the time during this period. The reactor was shut 
down on eleven occasions, seven of which were unscheduled. Re- 
actor downtime needed for refueling, maintenance and checks was 
normal, with the reactor remaining available for operation 91.3% of 
the time. Maintenance activities, both mechanical and instrument, 
were essentialy routine in nature with the exception of one me- 
chanical design change. Special tests or measurements completed 
during the period included: (1) reactivity measurements on partially 
spent 280 g and 300 g (93% enriched) increased weight ORR fuel 
elements, (2) reactivity comparison of new and old Beryllium in 
ORR core position D9. 


2207 Plutonium And Isotope Production Reactors 


REFER ALSO TO CITATION(S) 4220 


4238 (INR—1876/PR/B) Calculations of the new con- 
figurations of the EWA reactor. Kowalska, K. (Institute of 
Nuclear Research, Warsaw (Poland)). 1980. 31p. (In Polish). 
Energetics and Atomic Energy Information Center, 
Warsaw, Poland. 

The applicability of the sequence of the reactor codes S- 
WIMS-HEXAGA-120 to the EWA-10 reactor has been verified by 
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comparison of the experimental and calculated ksub(eff) values and 
thermal neutron flux distributions. The same calculational models 
have then been used for preliminary design calculations, their pur- 
pose being the comparison of flux and power density distributions 
in 3 new core configurations with power increased to 16 MW. 


4239 (INR—1896/9/R/B) In service evaluation of the 
core vessel welds of the experimental reactor EWA. Jedrze- 
jewski, A.; Kusmider, B.; Swoboda, J. (Institute of Nuclear 
Research, "Warsaw (Poland)). yong 22p. (In Polish). NTIS 
(US Sales Only), PC A02/MF A’ 

The circumferential welds of = core vessel had been tested 
radiographically, before the reactor start-up. After twelve years 
work, the evaluation of the welds state, without the disassemble 
and removal of the core vessel, has been performed. The tests have 
been carried out by ultrasonic method, which permitted to do the 
work remotely under the layer of reactor water. Because it has 
been difficult to compare and evaluate the results of the tests using 
different methods, comparative tests on a sample core vessel have 
been performed. The report presents the procedure of testing, the 
special equipment for remote work and an attempt of the results in- 
terpretation. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 3451, 3464, 3465, 3472, 4364, 4365, 4366, 
4384, 4393, 4394, 4395, 5405, 5590, 5591, 5626, 5627, 5628, 5635, 5636 


4240 ee i a td Elementary proofs of an inequal- 
ity for symmetric functions for n < or = 5. Technical sum- 
mary report. Zielke, R. (Wisconsin Univ., Madison (USA). 
Mathematics Research Center). Aug 1980. 18p. NTIS, PC 
A02/MF A0O1. 

Some aspects of the heat transfer in the emergency cooling 
of nuclear reactors lead to a nonlinear eigenvalue problem, the so- 
called model quench front problem. Laquer and Wendroff suggest- 
ed a procedure for computing bounds of the eigenvalue which 
depend - among other things - on the validity of a certain inequality 
for elementary symmetric functions. This inequality is of interest in 
itself and was recently proved by Efroymson, Swartz and Wendroff 
using a fairly complicated argument. We give an elementary proof 
for n < or = 5. 


4241 (AECL—7056, pp 290-305) Operator's role and 
safety functions. Corcoran, W.R.; Finnicum, D.J.; Hubbard, 
F.R.; Musick, C.R.; Walzer, R. F. (Combustion Engineerin e 
Inc., Windsor, CT (USA). Nuclear Div.). Jul 1980. NTI 
PC ‘A15/MF AOl. 

From IAEA specialists meeting on distributed systems for 
nuclear power plants; Chalk River, Canada (14 May 1980). 

A nuclear power plant can be thought of as a single system 
with two major subsystems: equipment and people. Both play im- 
portant roles in nuclear safety. Whereas, in the past, the role of 
equipment had been emphasized in nuclear safety, the accident at 
Three Mile Island and its subsequent investigations point out the 
vital role of the operator. This paper outlines the operator's roles in 
nuclear safety and suggests how the concept of safety functions can 
be used to reduce economic losses and increase safety margins. 


4242 (AEEW-M—1778) CSNI Joint Interpretation Ex- 
ercise on fuel-coolant interactions. Results from selected ex- 
periments performed in the Thermir facility at AEE Winfrith. 
Fry, C.J.; Robinson, C.H. (UKAEA Atomic Ener, a a Estab- 
lishment, ’Winfrith). May 1980. 115p. NTIS (US S Only), 
PC A06/MF AO1. 

This report describes the data from three experiments dem- 
onstrating the propagation of thermal interactions in tin and alumin- 
ium water mixtures. Transient pressure and cine film data clearly 
show the propagation of an interaction front through the materials. 
Detailed information has been provided to permit a full analysis by 
other groups working in the field and for this reason no such analy- 
sis is presented in this report. 
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4243 (AEEW-R—1319) Frequency dependence of acous- 
tic resonances on blockage position in a fast reactor subas- 
sembly Fagg Antonopoulos-Domis, M. (UKAEA 
Atomic a Establishment, Winfrith). Aug 1980. 17p. 
NTIS (US Only), PC A02/MF AO1. 

Monitoring changes of the acoustic resonance frequencies in 
the subassemblies of sodium cooled fast reactors is a potential 
method for blockage detection. The dependence of the resonance 
frequencies on blockage position along the subassembly is investi- 
gated experimentally and compared with model predictions. 


4244 (AEEW-R—1369) Thermal performance of a par- 
tially water filled fuel cluster. Part 1: an exploratory experi- 
mental study of level swell at pressures from 2 - 40 bar. 
Shires, G.L.; Pearson, K.G.; Richards, A.D. (UKAEA 
Atomic Energy Establishment, Winfrith). Jun 1980. 3p. 
NTIS (US Sales Only), PC A03/MF AOl1. 

An exploratory study of the thermal/hydraulic behaviour of 
a partially water filled fuel cluster relevant to a small breach PWR 
accident such as occurred at Three Mile Island has been carried 
out. A 3.6m long cluster of highly instrumented simulated fuel pin 
was mounted in the Thermal Hydraulic Emergency Cooling Test 
Installation (THETIS) which provides the appropriate test environ- 
ment covering a range of pressure from 2 to 40 atmospheres and 
powers equivalent to reactor fission product decay heating. The 
cluster was partially filled with water and the power increased in 
steps while measurements were made of the level of the boiling 
two-phase mixture (level swell) and the rod temperatures in the 
steam cooled zone above. Results obtained are presented together 
with a simple hydraulic model which includes a voidage correlation 
expressed in terms of drift flux parameters. The significant effect of 
pressure on level swell and the influence of grids on the rod tem- 
peratures above the swell level is demonstrated. Also contained are 
recommendations for improvements in modelling and in experimen- 
tal techniques to be incorporated into a second series of experi- 
ments. 


4245 (ANL-CT—81-21) Sample problem calculations re- 
lated to two-phase flow transients in a PWR relief-piping net- 
work. Shin, Y.W.; Wiedermann, A.H. (Argonne National 
Lab., IL (USA)). Mar 1981. Contract W-31-109-ENG-38. 
62p. NTIS, PC A04/MF A0O1. Order Number DE82003236. 

Two sample problems related with the fast transients of 
water/steam flow in the relief line of a PWR pressurizer were cal- 
culated with a network-flow analysis computer code STAC 
(System Transient-Flow Analysis Code). The sample problems 
were supplied by EPRI and are designed to test computer codes or 
computational methods to determine whether they have the. basic 
capability to handle the important flow features present in a typical 
relief line of a PWR pressurizer. It was found necessary to imple- 
ment into the STAC code a number of additional boundary condi- 
tions in order to calculate the sample problems. This includes the 
dynamics of the fluid interface that is treated as a moving bound- 
ary. This report describes the methodologies adopted for handling 
the newly implemented boundary conditions and the computational 
results of the two sample problems. In order to demonstrate the ac- 
curacies achieved in the STAC code results, analytical solutions are 
also obtained and used as a basis for comparison. 


4246 (CEA-CONF—5230) Programmed system 

clear power plant protection. Jover, P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - a (France). 
Services d’Electronique). Jun 1980. (In French). 
—— S (US Sales y), PC A02/MF 

From French-Yugoslavian summer school; Dubrovnik, Yu- 
goslavia (23 Jun 1980). 

The progress in the field of microprocessors and large scale 
integration circuits, have incited to introduce this new technologies 
into nuclear power plant protection system. The hardware and soft- 
ware design principles are briefly listed; then, a quad-redundant 
protection system for 1300 MWe PWR, developed in France is de- 
scribed. 


for nu- 
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4247 (CONF-810905—8) Nuclear power plant mainte- 
nance personnel (NPP/MPRP) effort at 
Oak Ridge National . Knee, H.E.; oy P. a 
Siegel, A.I. (Oak Ridge National Lab., TN (USA); — 
Psychological Inc., Wayne, PA (USA)). 981. 
Contract W-7405-ENG-26. 8p. S, PC A AOl. 
Order Number DE8 1030804. 

From ANS/ENS on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 . 1981). 

Human errors committed during maintenance activities are 
potentially a major contribution to the overall risk associated with 
the operation of a nuclear power plant (NPP). An NRC-sponsored 
program at Oak Ridge National Laboratory is attempting to devel- 
Op a quantitative predictive technique to evaluate the contribution 
of maintenance errors to the overall NPP risk. The current work 
includes a survey of the requirements of potential users to ascertain 
the need for and content of the proposed quantitative model, plus 
an initial job/task analysis to determine the scope and applicability 
of various maintenance tasks. In addition, existing human reliability 
prediction models are being reviewed and assessed with respect to 
their applicability to NPP maintenance tasks. This paper discusses 
the status of the program and summarizes the results to date. 


(CONF-810905—9) Severe-accident-sequence 
sessment of hypothetical complete-station blackout at the 
Browns Ferry Nuclear Plant. Yue, D.D.; Condon, W.A. 
(Oak Ridge National Lab., TN (USA); Tennessee Univ., 
Knoxville (USA). t. of Nuclear Engineering). 1981. 
Contract W-7405-ENG-26. 18p. NTIS, A02/MF AOl1. 
Order Number DE81904163. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

An investigation has been made of various accident sequence 
which may occur following a complete loss of offsite and onsite ac 
power at a Boiling Water Reactor nuclear power plant. The inves- 
tigation was performed for the Browns Ferry Nuclear Power Plant, 
and all accident sequences resulted in a hypothetical core melt- 
down. Detailed calculations were performed with the MARCH 
computer meltdown. Detailed calcuations were performed with the 
MARCH computer code containing a decay power calculation 
which was modified to include the actinides. This change has re- 
sulted in shortening the time before core uncovery by ~ 18%, and 
reducing the time before the start of core melting by ~ 26%. Fol- 
lowing the hypothetical core meltdown accident, the drywell elec- 
tric penetration assembly seals have been identified as the most 
likely leak pathway outside the containment. This potential mode of 
containment failure occurs at a pressure ~ 30% lower than that 
analyzed in the Reactor Safety Study. 


4249 (CTO—1754) Vapour bubble collapse model to de- 
of hot liquid melts in water. Benz, 


scribe the fragmentation 
R.; Froehlich, G.; Unger, H. (UKAEA Culham Lab., Ab- 
a. Jan 1980. 22p. NTIS (US Sales Only), PC A02/ 
Some dropping experiments carried out to study the frag- 
mentation of melts in melt-water reactions are discussed. In addi- 
tion, an experiment on vapour film behaviour on spherical surfaces 
is reported. A vapour bubble collapse model which should describe 
the fragmentation of a melt in the liquid state is developed for a 
mathematical description of these experiments. The surface enlarge- 
ment of a lead melt is calculated using simple relationships for the 
bubble dynamics. Important experimentally observed results agree 
qualitatively with the predictions of the model, whilst different re- 
sults can be attributed to the inadequate development of the model. 
It would seem useful to refine the model. 


4250 (DOE/SF/01112—T1) Numerical simulations of 
the early thermohydraulics produced by the COVA 1 experi- 
ments. Cohen, L.M. (Science Applications, Inc., San Lean- 
dro, CA (USA)). Sep 1979. Contract AC03-76SFO1112. 
115p. NTIS, PC A06/MF AOl. Order Number 
DE81023594. 

This study presents the results of a one-dimensional study of 
numerical simulations of the COVA 1 experiments. The study in- 
vestigates the representation of the explosion source, different com- 
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putational grids, and various methods of rezoning. The study finds 
that one-dimensional numerical simulations of COVA 1 are feasible, 
and that the intended purpose of a simulation will dictate the selec- 
tion of options. 


4251 (DOE/SF/70030—T41) Response of rupture discs 
to sodium-water reaction pulses. Final report. Cagliostro, 
D.J.; Desmond, T.P.; Florence, A.L. (General Electric Co., 

Sunnyvale, CA (USA). Advanced Reactor Systems Dept.; 

SRI International, Menlo Park, CA (USA)). Feb 1980. Con- 
tract ATO03- 76SF70030. 284p. NTIS, PC A13/MF AOl. 

Order Number DE81024230. 

A 1/7-scale model of a double rupture disc pressure relief 
device, designed for the intermediate heat transfer system of a 
liquid metal fast breeder reactor, was subjected to incident pressure 
pulses that simulated various sodium-water reaction pulses. General 
features of the pulses generated were an initial rise in pressure that 
lasted from 1 to 2 ms followed by a slow decrease in pressure that 
lasted for more than 50 ms. Pulses with nominal maximum pres- 
sures of 50, 100, 150, 200, 400, 600, and 800 psi were generated and 
transmitted along the pipe to load the rupture discs. The hydrostat- 
ic collapse pressure of the spherical cap of the rupture disc, deter- 
mined by test in the same apparatus, was 250 psi. It is concluded 
that: (1) incident pressures must exceed half the static collapse pres- 
sure to cause rupture and so activate the relief system; and (2) inci- 
dent pressures above the static collapse pressure result in reflected 
pressures that are less than the incident pressures. 


4252 (DOE/SF/70030—T42) Evaluation of LLTR 


Series II Test A-3 results. Amos, J.C.; Chen, K.; Meyer, 
R.A.; Odegaard, T.K.; Whipple, J.C. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept ). 
NTIS, PC A05/ 


Nov 1980. Contract AT03-76SF70030. 99p. 
MF AOl1. Order Number DE81029541. 

Test A-3 was performed on June 11, 1980, in the Large Leak 
Test Rig (LLTR) as part of a program for studying the effects of 
intermediate to large size leaks in sodium-heated steam generators. 
A-3 addressed the effects of a centrally located, intermediate size 
(~ 0.1 Ib/s) leak. Five secondary tubes failed in Test A-3, two by 
impingement wastage and three by overheating possibly augmented 
by wastage. The damage caused by either impingement or over- 
heating will occur at or above the elevation plane of the initial leak. 
40 figures 9 tables. (DLC) 


4253 (DOE/SF/71023—T3) Structural response of 1/ 
20-scale models of the Clinch River Breeder Reactor to a sim- 
ulated hypothetical core-disruptive accident. Romander, 
C.M.; Cagliostro, D.J. (SRI International, Menlo Park, CA 
(USA)). Oct 1978. Contract AT03-76SF71023. 241p. NTIS, 
PC Al1/MF AO1. Order Number DE81026721. 

Five experiments were performed to help evaluate the struc- 
tural integrity of the reactor vessel and head design and to verify 
code predictions. In the first experiment (SM 1), a detailed model 
of the head was loaded statically to determine its stiffness. In the 
remaining four experiments (SM 2 to SM 5), models of the vessel 
and head were loaded dynamically under a simulated 661 MW-s 
hypothetical core disruptive accident (HCDA). Models SM 2 to 
SM 4, each of increasing complexity, systematically showed the ef- 
fects of upper internals structures, a thermal liner, core support 
platform, and torospherical bottom on vessel response. Model SM 
5, identical to SM 4 but more heavily instrumented, demonstrated 
experimental reproducibility and provided more comprehensive 
data. The models consisted of a Ni 200 vessel and core barrel, a 
head with shielding and simulated component masses, and an upper 
internals structure (UIS). 


4254 (DOE/SF/71032—38) LOPI products and work 
packages for the LOA-2 program plan. Tschamper, P.M. 
(General Electric Co., Sunnyvale, CA (USA). Fast Breeder 
Reactor Dept.). Feb 1978. Contract AT03-76SF71032. 25p. 
NTIS, PC A02/MF AO1. Order Number DE81027413. 

This LOA-2 program plan was prepared on the second level 
product concerned with the demonstration that LOPI accidents 
will terminate with limited core damage. This document develops a 
definition for the subsidiary level products and work packages. 


(DLC) 
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- (DOE/SF/71032—T24) Quarterly technical prog- 

ress report, October-December 1979, (General Electric = 
Sunnyvale, CA (USA). Advanced Reactor Systems t.). 
1980. Contract AT03-76SF71032. 21p. NTIS, PC Ai 
A011. Order Number DE81029441. 

Progress and activities are reported on: LOA-1, Prevent Ac- 

cidents; LOA-2, Limit Core Damage; LOA-3, Maintain Contain- 
ment Integrity; and R and D integration. 


4256 (DOE/SF/71032—T25) Quarterly technical prog- 
ress report, July ber 1980. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Hye’ 
1980. Contract AT03-76SF71032. 21p. NTIS, PC A02 
A01. Order Number DE81029443. 

Progress and activities are reported on the following lines of 
assurance; prevent accidents, limit core damage, maintain contain- 
ment integrity, and attenuate radiological consequences. (DLC) 


4257 (DOE/SF/71032—T29) Quarterly technical prog- 
ress report, April-June 1980. (General Electric Co., Sunny- 
vale, CA (USA). Advanced Reactor Systems aye 1980. 
Contract AT03-76SF71032. 24p. NTIS, PC A02/MF AOl. 
Order Number DE81029451. 

Progress and activities are reported on the following four 
lines of assurance (LOA-1 through 4): prevent accidents, limit core 
damage, maintain containment integrity, and attenuate radiological 
consequences. (DLC) 


4258 (DOE/SF/71032—T31) Status of evaluations on 
in-vessel core debris retention in LMFBRs. Huang, T.C.; 
Lam, S.T.; Dayan, A.; Gluekler, E.L. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems 

t.). 1981. Contract AT03-76SF71032. 38p. NTIS, PC 
A03/MF A01. Order Number DE81029306. 

This document focuses on a review and evaluation of several 
key areas of in-vessel core debris retention technology that support 
the demonstration of successful control of accident progression for 
postulated core melting events. Characteristics of core debris dis- 
charged into upper and/or lower plenums are evaluated with latest 
models and data. Research and development requirements of the 
most important problem areas have been identified for future stud- 
ies. 


4259 (DOE/SF/71032—T32) Quarterly technical prog- 
ress report, January-March 1980. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
14 Apr 1980. Contract AT03-76SF71032. 26p. NTIS, PC 
A03/MF AO1. Order Number DE81029405. 

Progress and activities are reported on the following lives of 
assurance: prevent accidents, limit core damage, maintain contain- 
ment integrity, and alternate radiological consequences. (DLC) 


4260 (DOE/SF/71032—T33) Joint Safety Program. Ap- 
pendices of agreement. (General Electric Co., Sunnyvale, 
CA (USA). Fast Breeder Reactor Dept.). 25 Feb 1978. (o- 
tract AT03-76SF71032. 50p. NTIS, PC A03/MF AOI1. 
Order Number DE81026401. 

Purpose of the Joint Safety Program is to obtain experimen- 
tal data for fuel pin behavior during hypothetical unprotected acci- 
dents in cores of large LMFBRs. This document comprises appen- 
dices giving schedules for ERDA and AEA fuel pin preparation, 
irradiation, storage, testing, shipping casks, test vehicles/capsules, 
etc. (DLC) 


4261 (DOE/SF/71032—T35) Evaluation of core-debris 
accommodation within inner containment cell. Chen, K.H.; 
Hu, C.M.; Lam, S.T. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). 31 Aug 1980. 
Contract AT03-76SF71032. 137p. NTIS, PC A01/ME AOl. 
Order Number DE82001641. 

A reactor cell concept for permanent retention has been de- 
veloped based on evaluations of core debris melt penetration into 
containment structures, material interactions, pressure buildup and 
hydrogen concentration in the containment. The selected reactor 
cell concept includes a protective layer of MgO on the reactor cell 
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floor, a graphite layer as the cell wall liner protection, and insulat- 
ing firebrick to keep the cell concrete structures at an acceptable 
temperature level. To determine the feasibility of long-term/perma- 
nent retention of core debris, parametric studies were performed 
with the modified GROWS-2 code and the CACECO code to 
assess the range of debris penetration, containment responses and 
cooling requirements. Debris penetration into a MgO delay bed was 
shown to be very sensitive to the initial debris layer thickness. 
Long-term debris retention capability can be enhanced by prevent- 
ing early sodium boil-off from the reactor cell. 


4262 (DOE/SF/74028—T9) Fast Reactor Safety Pro- 
gram. Quarterly technical progress report, October-Decem- 
ber, 1979. (Rockwell International Corp., Canoga Park, CA 
(USA). Energy Systems Group). 1979. Contract AT03- 
76SF74028. Sp. NTIS, PC A02/MF AOl1. 

Research and activities are reported for the following LOA- 
2 (Limit Core Damage) tasks: reactor shutdown system fault ac- 
commodation, and shutdown heat removal fault accommodation. 


(DLC) 


(DOE/SF/74028—T10) LMFBR safety: Interim 
test report for the characterization of released particle tests 
conducted at INEL during FY 1979. Johnson, R.P.; Nelson, 
C.T. (Rockwell International Corp., Canoga Park, CA 
(USA). Energy Systems Group). 8 Feb 1979. Contract 
AT03-76SF74028. 26p. (N—107FR 130028). NTIS, PC A03/ 
MF AO1. Order Number DE81024350. 

Two additional atmospheric sodium release tests were jointly 
conducted by ESG and ARL at INEL. These tests were conducted 
under very stable (Pasquill E and G) meteorological conditions 
where the natural humidity content was high (47 and 96% RH). 
Sufficient experimental data was obtained on Test 7 to quantitative- 
ly qualify the formation of NasCOs; in the open atmosphere from 
primary sodium combustion products. These data show that a maxi- 
mum concentration of ~ 60% NazCOs is reached with the plume 
100 meters from the release point. This concentration increases 
slightly as the plume is dispersed beyond 2400 meters. The availa- 
ble particle fallout data is consistent with predictions. 


4264 (DOE/SF/74028—T11) Fast Reactor Safety Pro- 
gram quarterly technical progress report, January-March 
1980. (Rockwell International Corp., Canoga Park, CA 
(USA). Energy Systems Group). 1980. Contract AT03- 
76SF74028. 14p. NTIS, PC A02/MF AO1. Order Number 
DE81026705. 

Progress and activities are reported for the following lines of 
assurance: limit core damage, maintain containment integrity, and 
attenuation within containment. (DLC) 


4265 (DOE/SF/76026—T30) Large-systems improve- 
ment studies. Riedel, R.H. (Rockwell International Corp., 
Canoga Park, CA (USA). Energy Systems Group). Se 
1978. Contract AT03-76SF76026. 40p. NTIS, PC A03/M 
A01. Order Number DE81029452. 

A set of five backup decay heat removal candidate schemes 
has been studied in sufficient depth to create conceptual arrange- 
ments, P and I diagrams, and equipment lists for each. A summary 
of the attributes of each system arrangement is developed. System 
costs were also developed but do not show significant differences. 


4266 (DOE/SF/76026—T35) Task 28, reactor safety - 
accident debris behavior. Johnson, R.P.; Nelson, C.T.; 
Vaughn, E.U.; Guderjahn, C. (Rockwell International 
Corp., Canoga ’ Park, CA (USA). Energy Systems Group). 
1978. Contract AT03-76SF76026. 14p. NTIS, PC A02/MF 
A01. Order Number DE81025787. 

Sodium oxide and UO: aerosol leak tests were conducted. 
Large-scale molten fuel tests were also conducted, in which UO, 
was melted and poured onto a stainless steel plate. Coordination of 
LMFBR risk analysis and safety studies is reported on. (DLC) 
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4267 (DOE/SF/76026—TS55) Safety and licensing re- 
quirements for LMFBR decay heat-removal systems. Har- 
tung, J. (Rockwell International Corp., Canoga Park, CA 


(USA). Ener ergy Systems Group). Oct 1978. Contract AT03- 
3p. NTIS, PC A04/MF A0Ol1. Order Number 


76SF76026. 
DE8 1025804. 

Safety and licensing requirements for LMFBR decay heat 
removal systems are identified. Three types of requirements are 
considered: (1) system configuration requirements (i.e., redundancy 
and diversity), (2) sizing requirements (which dictate heat removal 
capacity), and (3) safety classification requirements (which dictate 
code class, quality assurance requirements, seismic category, etc.). 
The requirements are developed based on current Government reg- 
ulations and industry standards, supplemented as necessary by risk 
and reliability considerations. 


4268 (EPRI-NP—2005-Vol.1) Tornado missile simula- 
tion and design methodology. Volume 1: simulation method- 
ology, design applications, TO 


Final report. .; Dunn, . (RR 
e Inst., Research Triangle Park, NC (USA)). Au 1981. 
80p. NTIS, PC A0O9/MF AOl. Order ug 18 
DE82900363. 

A probabilistic methodology has been developed to predict 
the probabilities of tornado-propelled missiles impacting and dam- 
aging nuclear power plant structures. Mathematical models of each 
event in the tornado missile hazard have been developed and se- 
quenced to form an integrated, time-history simulation methodolo- 
gy. The models are data based where feasible. The data include 
documented records of tornado occurrence, field observations of 
missile transport, results of wind tunnel experiments, and missile 
impact tests. Probabilistic Monte Carlo techniques are used to esti- 
mate the risk probabilities. The methodology has been encoded in 
the TORMIS computer code to facilitate numerical analysis and 
plant-specific tornado missile probability assessments. Sensitivity 
analyses have been performed on both the individual models and 
the integrated methodology, and risk has been assessed for a hypo- 
thetical nuclear power plant design case study. 


4269 (EPRI-NP—2005-Vol.2) Tornado missile simula- 
tion and design methodology. Volume 2: model verification 
and data base updates. Final report. Twisdale, L.A.; Dunn, 
W.L. (Research Triangle Inst., Research Triangle Park, NC 
(USA)). Aug 1981. 408p. NTIS, PC A18/MF AOl. Order 
Number DE82900362. 

A probabilistic methodology has been developed to predict 
the probabilities of tornado-propelled missiles impacting and dam- 
aging nuclear power plant structures. Mathematical models of each 
event in the tornado missile hazard have been developed and se- 
quenced to form an integrated, time-history simulation methodolo- 
gy. The models are data based where feasible. The data include 
documented records of tornado occurrence, field observations of 
missile transport, results of wind tunnel experiments, and missile 
impact tests. Probabilistic Monte Carlo techniques are used to esti- 
mate the risk probabilities. The methodology has been encoded in 
the TORMIS computer code to facilitate numerical analysis and 
plant-specific tornado missile probability assessments. 


4270 (EPRI-NP—2032) THERMIT: a computer pro- 
gram for three-dimensional thermal-hydraulic analysis of 
light-water-reactor cores. Final report. Loomis, J.; Reed, 
W.H.; Schor, A.; Stewart, H.B.; Wolf, L. (Massachusetts 
Inst. of Tech., Cambridge (USA)). Sep 1981. 146p. NTIS, 
PC A07/MF AO1. Order Number DE82900367. 

THERMIT is a computer code that solves the time depend- 
ent two-fluid thermal-hydraulic equations in three space dimensions 
along with the fuel pin and clad temperatures. Its purpose is to pre- 
dict the thermal-hydraulic response of a modeling of a reactor core 
to situations which do not lead to reconfiguration of the core ge- 
ometry. Both boiling and pressurized water reactors may be mod- 
eled with the code. From a mathematical viewpoint, the code is 
semi-implicit; hence it is flow Courant limited, but the interphase 
exchange terms are treated in a fully implicit manner. THERMIT 
does not contain a steady algorithm but does contain acceleration 
features which speed up the determination of the steady state. 
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4271 (EPRI-NP—2058) Additional pool-swell experi- 
ments on a 1/11.7-scale Mark I ey ~~ model. 
Final report. Kiang, R.L.; Jeuck, P.R. III. (SRI Internation- 
al, Menlo Park, A (USA)). Oct 1981. * ae NTIS, PC 
A06/MF A01. Order Number DE8290085 

The dynamic response of a Mark I EE 
system during the early air-discharging phase of a postulated loss- 
of-coolant accident (LOCA) was studied by means of scale model 
experiments. The results reported here were performed since the 
publication of Three Dimensional Pool Swell Modeling of a Mark I 
Suppression System, EPRI Report NP-906. Additional tests includ- 
ed assessing the effect of vent resistance placement, determining the 
equality of downcomer pressures, and a number of tests performed 
to support parallel analytical efforts. 


(EPRI-NP—2069) Two-phase natural-circulation 
its in a test facility modeled after Three Mile Island 
po , R.L. (SRI International, Menlo 
Park, CA (USA)). Oct 19 1. 8lp. NTIS, PC A05/MF A0l. 
Order Number DE82900971 
A series of natural ae experiments was conducted in 
a test facility that was configured after the primary and the second- 
ary cooling systems of TMI-2. Results support the feasibility of 
core residual heat removal by two-phase natural circulation. Tests 
with noncondensable gas in the primary system indicate that two- 
phase natural circulation is quite tolerant of the presence of non- 
condensable gas. The different modes of natural circulation were 
discovered. Mode 1, during which only saturated steam flows in 
the hot leg, accomplishes the heat removal via phase changes in the 
vessel and in the steam generator tubes. Mode 2, during which a 
percolating flow exists in the hot leg, removes the heat by means of 
a much faster circulation in the primary loop. 


4273 (EUR—6751) Computer code EURDYN - 1 M (re- 
lease 1) for transient dynamic fluid-structure interaction. Pt.1: 
governing equations and finite element modelling. Donea, J.; 
Fasoli-Stella, P.; Giuliani, S.; Halleux, J.P.; Jones, A.V. 
(Commission of the European Communities, Ispra (Italy). 
Joint Research Centre). 1980. 90p. NTIS (US Sales Only), 
PC A05/MF AOl1. 

This report describes the governing equations and the finite 
element modelling used in the computer code EURDYN - 1 M. 
The code is a non-linear transient dynamic program for the analysis 
of coupled fluid-structure systems; It is designed for safety studies 
on LMFBR components (primary containment and fuel subassemb- 
lies). 


4274 (EUR—6843) Present status of rarefied gas dy- 
namics approach to the structure of a laser-induced evaporat- 
ing jet. Cercignani, C. (Commission of ~ : or Com- 
munities, Karlsruhe (Germany, F.R.). E Inst. for 
Transuranium Elements). 1980. '95p. NTIS ( Us Sales Only), 
PC A05/MF AOl1. 

With reference to the relation between the state of the sur- 
face and the measurements downstream in the dynamic laser pulse 
technique, the problems arising in connection with the study of the 
structure of a jet evaporating into a vacuum are investigated. Par- 
ticular attention is paid to the following aspects gas surface interac- 
tion, internal degrees of freedom, presence of more than one spe- 
cies, chemical reactions. 


4275 (FS—79-20-T, pp vp) German Risk Study for Nu- 
clear Power Plants. Accident consequences model and results. 
Bayer, A. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). May 1980. (In German). NTIS (US Sales 
Only), PC A23/MF AOI. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

In the German Risk Study, the possible releases from nucle- 
ar power plants with PWR are classified by means of 8 release cat- 
egories. The sequences of events outside the installations are then 
described with the aid of a model for accident consequences. In this 
model, the atmospheric dispersion and ground deposition are evalu- 
ated, and the space- and time-dependent activity concentration in 
the atmosphere and on the ground is calculated. From these con- 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


centration values, the potential doses on which the different 
counter-measures and protective measures depend are established to 
begin with. The doses to be expected are then calculated taking 
into account these counter-measures and protective measures. On 
this basis, the consequences for the population affected in each case 
are assessed with regard to somatic early injuries, somatic late inju- 
ries/ and genetic exposure. The consequences are assessed by run- 
ning through the 8 release categories at 19 sites with a total of 25 
nuclear units several times. The calculations are based for each site 
on 115 different weather sequences of several hours’ duration, as- 
suming that these sequences have the same probability in each of 
the 36 predetermined wind directions (distance 10°). In parallel, the 
corresponding probabilities of occurrences are determined. From 
the pairs of values extent of consequences probability of occurrence 
frequency densities, complementary frequency distributions for col- 
lective injuries and collective doses, expectancy values of collective 
injuries and collective doses as well as distance-dependent expec- 
tancy values of individual injuries (risks: are derived. These results 
are discussed with respect to their validity and compared with re- 
sults of similar studies. 


4276 (FS—79-20-T, ) Radiation protection aspects 
of the accident at Three “Foland 2. Mueller, W. (Gesells- 
chaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). May 1980. (In German). NTIS (US Sales 
Only), PC A23/MF AOl1. 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

On March 28, 1979, unit 2 of the (American) nuclear power 
plant Three Mile Island was hit by an accident which is generally 
jugded as the most severe in the history of the commercial utiliza- 
tion of nuclear energy. The lessons to be learned from this event 
are investigated in more detail under the aspect of radiological pro- 
tection. At first, a review is given of the kind and extent of the 
emergency measures taken in the environment of the power plant. 
This is followed by some comments and conclusions from the 
American point of view, as well as reflections as to the transferabi- 
lity to German conditions. The doses received in the environment 
and the consequences estimated are presented. Subsequently, some 
experiences in the radiological protection of the staff employed in 
the plant are compiled and analyzed. This is followed by a survey 
of the doses received during maintenance work in the first month. 
Then the cases of overexposures of individual persons that have 
become known are described. Finally, the consequences concerning 
radiological protection that are discussed by the NRC are briefly 
mentioned. 


4277 (GEFR-SP—247) Water simulation of sodium re- 
actors, Grewal, S.S.; Gluekler, E.L. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems .) 
28 Jun 1981. Contract AT03-76SF71032. 30p. (CO 
811108—4). NTIS, PC A03/MF A0Ol. Order Number 
DE81027165. 

From Annual meeting of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

The thermal hydraulic simulation of a large sodium reactor 
by a scaled water model is examined. The Richardson Number, 
friction coefficient and the Peclet Number can be closely matched 
with the water system at full power and the similarity is retained 
for buoyancy driven flows. The simulation of thermal-hydraulic 
conditions in a reactor vessel provided by a scaled water experi- 
ment is better than that by a scaled sodium test. Results from a cor- 
rectly scaled water test can be tentatively extrapolated to a full size 
sodium system. 


4278 (HSE-Trans—7746) Assessment of the accident in 
the Harrisburg Nuclear Power Station. 2nd interim report to 
the Committee of the Interior of the German Federal Parlia- 
ment. (Health and Safety Executive, London (UK)). Aug 
1979. 132p. Available from the Health and Safety Execu- 
tive. 

The report falls under the following headings: summary and 
main points of interest; introduction; description of the events at 
Harrisburg (description of the power station; sequence of events; 
safety assessment of the course of the accident; release of radioac- 
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tive substances into the surroundings; monitoring of the surround- 
ings; disaster protection planning); re-examination of the safety of 
German nuclear power stations based on current analyses of the 
Harrisburg accident (re-examination of nuclear power stations al- 
ready in operation; results of the examinations carried out so far; re- 
examination of nuclear power stations for which no operating li- 
cences have yet been granted; conclusions for monitoring of the 
surroundings; conclusions for emergency protection planning); clas- 
sification of the Harrisburg events in risk considerations and the 
wider social context (considerations on risk; the risk of nuclear 
power stations in the wider social context; optimization of technol- 
ogy and the wider social context; the possibilities of further reduc- 
tion in the residual risk of nuclear power stations and for improving 
the consensus of opinion both nationally and internationally on the 
subject of nuclear power station safety); and the repercussions of 
the Harrisburg accident in other countries up to the time of writing 
(Belgium, Finland, France, Great Britain, Italy, Holland, Japan, 
Sweden, Switzerland, USA, USSR). 


(IAE—3171) Empirical dependences for the main 
hone comma mietummamens Of navaciain oF UE tae o> 
actor afteraccident cooling. Kabanov, L.P.; Mordashev, 
V.M.; Nikonov, S.P.; Khasanov, R.Kh. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1979. 21p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. 

A problem of afteraccident core rewetting is considered. An 
experimental installation is described and empirical dependences for 
calculation of some characteristics of afteraccident cooling of 
WWER type reactors are proposed. The dependences are obtained 
on the basis of the mathematical analysis of the experimental data 
on nonstationary heat exchange characteristic for afteraccident 
cooling of the WWER core. The analysis is carried out using the 
approximation algorithm of functions of many variables by superpo- 
sitions of sums of functions with the less number of variables. The 
formulae obtained permit to determine rather accurately the rate of 
rewetting front, the heat transfer coefficients behind rewetting front 
and heat flux in the rewetting front area. Verification on a random 
sampling of the experimental data has shown that the formulae are 
rather suitable for the conditions of afteraccident cooling of a 
RBMK reactor. 


(INFO—0009) Tornado risk in eastern Canada. 
yl G.J.K. (Atomic Energy Control Board, Ottawa, On- 
tario (Canada)). 18 Jun 1980. 16p. NTIS (US Sales Only), 
PC A02/MF AOl. 

In the United States, a tornado design requirement was im- 
posed on nuclear power plants in 1967. This requirement precipitat- 
ed considerable study on the probability of tornado strikes and the 
consequent damage. As a data base, records of thousands of torna- 
does which occurred in the U.S. in the last 50 years were available. 
Unfortunately, no such data base exists for tornadoes and other ex- 
treme atmospheric events in Canada. A theoretical study employing 
a Monte Carlo technique was used to simulate the tornado environ- 
ment for a hypothetical site. This exercise concluded that a site the 
size of a large nuclear park such as Bruce can be traversed by a 
tornado every 500 years. The results are very preliminary since 
very little Canadian data or meteorological considerations have 
been involved. The results do, however, show that the frequency of 
a tornado strike is in the order of 10~* events/annum and is there- 
fore of concern in the safety assessment of nuclear facilities. 


4281 (INIS-mf—6140) Arrangement between the Health 
and Safety Executive of the United Kingdom of Great Britain 
and Northern Ireland and the Minister of the Interior of the 
Federal Republic of eee Se for a continuing exchange of in- 
formation on significant matters pertaining to the safety . 
nuclear installations and on collaboration in the developmen 

of regulatory safety criteria. 14 Mar 1979. 7p. NTIS (U! (US 
Sales Only), PC A02/MF AO1. 

According to this Agreement, information is exchanged by 
communication of reports, research results and studies as well as by 
mutual information on measures and resolutions concerning the 
safety of nuclear installations. Reports and information also include 
decisions and enquiries by courts of law on matters of safety. Coop- 
eration in the drafting of safety standards comprises mutual infor- 
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mation about work undertaken or planned and the exchange of 
texts of law, rules and regulations. 


4282 (INIS-mf—6149) Protection of operating personnel 
in nuclear power plants against the risk of nuclear incidents 
and ionizing radiation arising from normal operation of the 
plant. Rules and problems. Ortore, F.; Scalera, D. (Comitato 
Nazionale per I'Energia Nucleare, Rome (Italy); Ente Na- 
zionale per l'Energia Elettrica, Rome (Italy)). Mar = 

22p. (In Italian). he 8003152—8). NTIS (US Sales 
Only), PC A02/MF A 

From 15. Rome ais congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

After an analysis of the nuclear third party liability insurance 
policy to be taken out in Italy in implementation of Act no. 1860 of 
31 December 1962 and Decree No. 519 of 10 May 1979, the collec- 
tive policy against radiation injuries taken out for operating person- 
nel in nuclear installations is described. The author is in favour of 
further harmonization of the legal system presently in force in this 
respect. 


4283 (INIS-SU—15, pp 116-120) Study on hydrodyna- 
mics and heat transfer in bo nitrogen tetroxide outflow in 
vacuum. Kolesnikov, P.M.; Karpova, T.A.; Petrenko, V.M. 
(In Russian). NTIS (US Sales Only), PC A09/MF 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

The process of fast seal failure of channels in heat transfer 
devices is experimentally studied. Transition processes during N2O, 
outflow from the reservoir under the pressure of 15x10° Pa in the 
rarefied medium under the pressure of approximately 10 Pa during 
the opening of a quickly acting channel are investigated on the test 
bench. Oscillograms of changes of flow pressure, temperature and 
transparency at the temperature of 210-330 K are presented. The 
measurements show that the optical density rises with the increase 
of temperature which is connected with the intensive boiling of the 
liquid outflowing in the rarefied medium. The increase of tempera- 
ture leads to the decrease of intensity of wave processes/ the steep- 
ness of the pressure increase front and the maximum value of pres- 
sure in the wave are decreased. The oscillogram of the temperature 
record on the wall shows that initial moments of boiling liquid out- 
flow are characterized by the temperature reduction by 10-12° 
within 6 ys. As the tube filles the increase of medium pressure re- 
sults in the decrease of the intensity of its evaporation the tempera- 
ture reduces to its initial value within 100 mc. 


4284 (INIS-SU—15, pp 106-110) Experimental study on 
conditions of self-excited oscillation appearance in a circuit 
with natural convection of a boiling coolant. Treshchev, 
G.G.; Sukhov, V.A.; Urusov, G.L. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Teplotekhnicheskij Inst., Moscow (USSR)). 
1980. (In Russian). NTIS (US Sales Only), PC A09/MF 


AOl. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR ( 1980). 

Self-excited oscillations in a boiling water flow during natu- 
ral convection are experimentally investigated. The behaviour of 
boundaries of the self-excited oscillation range depending on pres- 
sure (P=50, 70, 90 kg/cm) and constructive parameters of dipping 
and draught sections of the circuit with natural convection in the 
range of specific thermal load q from 50000 to 500000 kkal/mxhr 
and underheatings at the input Atsub(underheating) from 120 to 15 
deg C is investigated on the test bench. The experimental data 
show: the increase of underheating results in the formation of a self- 
excited oscillation range; as pressure increases, the range of instabil- 
ity shifts to the range of high q/\.w values; and flow throttling 
with a washer in the dipping section has no considerable effect on 
the position of the instability range. 


4285 (INIS-SU—16, pp 173-180) by ge pressure and 
fuel fast reacto! 


temperature fields in assemblies of reactors while 
blocking clear opening. Ushakov, P.A.; Yur’ev, Yu.S.; Kol- 
makov, A.P. 1980. (In Russian). NTIS’ (US Sales Only), PC 
A10/MF AO1. 
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From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

Bases of a technique and results of numerical simulation of 
the process of mass and heat transfer when blocking a part of clear 
opening of fast reactor fuel assembly are presented. The simulation 
was carried out according to the "UGRA” and "PROTVA"” pro- 
grams created on the base of equations of an anisotropic cellular 
body model. Multiversion calculations of temperature distribution 
and coolant flow rate when blocking a part of clear opening of fuel 
assembly were carried out. Versions were differed in value and po- 
sition of the blocking heat carrier rate relative step of fuel element 
cluster step=s/d. It is established that the recirculation current of 
coolant behind the blocking is degenerated to a potential current in 
intimate clusters at x< = 1.0x55. On the contrary, at >1.1 the recir- 
culation current always takes place. Analytical expressions obtained 
at arbitrary impenetrable blocking permit to estimate a recirculation 
zone size and a value of coolant and fuel element overheating 
benind the blocking. 


4286 (INR—1888/9/R/B) Modelling of the WWER re- 
actor primary circuit and the set of the basic data for LOCA 
calculations. Lach, J.; Moldysz, A.; Strupczewski, A. (Insti- 
tute of Nuclear Research, Warsaw (Poland)). 1980. 35p. (In 
Polish). Energetics and Atomic Energy Information Center, 
Warsaw, Poland. 

The general requirements and the method of modelling of 
the WWER reactor primary circuit for the determination of the re- 
actor behaviour during the LOSS-OF-COOLANT accident are 
presented. The set of the basic data to be used for the LOCA anal- 
ysis by means of the BRUCH-D-03 numerical code is attached. 


4287 (JAERI-M—8598) Full-Scale Mark II CRT Pro- 
7 data report, 1. (TEST 0002). Namatame, K.; Kukita, 


Yamamoto, N.; Shiba, M. (Ja oan Atomic Energy Re- 
search Inst., Tokyo). Dec 1979. 1 (In Japanese). NTIS 
(US Sales Only), PC A06/MF AOI. 

The Full-Scale Mark II CRT (Containment Response Test) 
Program was initiated in April 1976 to provide a full-scale data 
basis for the evaluation of the pressure suppression pool hydrodyna- 
mic loads associated with a hypothetical LOCA in a BWR Mark II 
Containment. The test facility, completed in March 1979, is 1/18 in 
volume of a typical 1100 MWe Mark II, and has a wetwell which 
is a full-scale replica of one 20°-sector of that of the reference 
Mark II. The present report documents experimental data from 
TEST 0002, a medium size (100 mm) water blowdown test, per- 
formed by Hitachi Ltd. for JAERI as the second of the four shake- 
down tests. Test data is provided for the vessel depressurization, 
the pressure and temperature responses in the test containment, and 
especially for the chugging phenomena associated with low flux 
steam condensation in the pool. 


4288 (JAERI-M—8627) Post-test analysis of ROSA-III 
experiment Run 702. Koizumi, Y.; Kikuchi, O.; Soda, K. 
(Japan Atomic Energy Research Inst., Tokyo). Jan 1980. 
rs (In Japanese). NTIS (US Sales Only), PC A06/MF 
A0l. 


The purpose of the ROSA-III experiment with a scaled 
BWR test facility is to examine primary coolant thermal-hydraulic 
behavior and performance of ECCS during a posturated loss-of- 
coolant accident of BWR. The results provide information for ver- 
ification and improvement of reactor safety analysis codes. Run 702 
assumed a 200% split break at the recirculation pump suction line 
under an average core power without ECCS activation. Post - test 
analysis of the Run 702 experiment was made with computer code 
RELAP4J. Agreement of the calculated system pressure and the 
experiment one was good. However, the calculated heater surface 
temperatures were higher than the measured ones. Also, the axial 
temperature distribution was different in tendency from the experi- 
mental one. From these results, the necessity was indicated of im- 
proving the analytical model of void distribution in the core and 
the nodalization in the pressure vassel, in order to make the analysis 
more realistic. 
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ontauramn at MCDRAN-I: a 


4289 code 

for the light water reactor rods. Oh- 

—_ N Uspan (Ja lane Beery Research Inst., Tokyo). Jan 
Le gh "din Japanese). NTIS 


(US Sales Only), PC A04/ 
. report describes computer code MCDRAN-I in detail, 
which has been developed for transient response analysis of light 
water reactor fuel rods during accidents such as a reactivity initiat- 
ed accident, a loss-of-coolant accident and a power-cooling-mis- 
match accident. The code consists of subcodes which calculate re- 
spectively heat conduction of fuel rods, gas gap conductance be- 
tween fuel and cladding, heat transfer from cladding to coolant, 
fluid hydrodynamics and material properties: MCDRAN-I a modu- 
lar code written in FORTRAN-IV language on the FACOM-230/ 
75 computer. 


4290 (JAERI-M—8667) Mark II containment 1/6-scale 
ponene Ceeeees Sl ae Se eae SS Fourier 
analysis of pressure oscillations; Runs 214-218 and Runs 276- 
282. Kukita, Y. Gaps Atomic Energy Research Inst., 
Tokyo). Feb 1980. - (In phew NTIS (US Sales 
Only), PC A07/MF A 

This report hina results of the Fourier-analysis applied 
to the pressure oscillations measured during the steam condensation 
tests, performed in the first test phase of the Mark II Containment 
1/6-Scale Pressure Suppression Test. The 1/6-Scale Test was initi- 
ated to investigate the thermohydraulic responses of a BWR Mark 
II pressure suppression system during a postulated LOCA, by 
means of scale model experiments. From January to June, 1977, a 
series of tests, including twelve steam condensation tests, were per- 
formed for the Japanese BWR Owners’ Group. During the steam 
condensation tests, pressure oscillations associated with unsteady 
steam condensation were measured, and these data were Fourier- 
analyzed by a digital computer program. The evaluated quantities 
are power spectral density (PSD) functions, cross power spectral 
density (CPSD) functions, phase angles and coherence functions. 
These results are presented with qualitative interpretations and 
comparison with other tests. 


(JAERI-M—8670) Characteristics of the age 

III test facility. Characteristics test of the jet > 
normal and reverse flow. Suzuki, M.; Tasaka, ois 
Atomic +, Research Inst., Tokyo). Feb 1980. oo 
Japanese) S (US Sales Only), PC A04/MF AOI 

The ROSA-III facility is an integral test facility dulgned to 
simulate a loss-of-coolant accident (LOCA) and the performance of 
ECCS of a BWR. One of the important differences between 
ROSA-III and BWR is that in ROSA-III the jet pumps are in- 
stalled outside the pressure vessel. It is important, therefore, to 
know characteristics of the jet pumps in ROSA-III to understand 
the fluid behavior during LOCA. Characteristics test results are de- 
scribed in Normal (M-N curve) and reverse flow conditions. As the 
reverse flow resistance in the jet pumps affects the core flow sig- 
nificantly during blowdown, the reverse flow characteristics are 
measured for the connecting pipings as well as the jet pumps. 


4292 (JAERI-M—8746) Analysis of CSNI standard 
problem, No. 8, Sasaki, S.; Araya, F. (Japan Atomic yee 
Research Inst., Tokyo). ‘Mar 1980. 72p. NTIS (US 
Only), PC A04/MF AOl. 

The CSNI International Standard Problem (ISP8), based on 
the Semiscale S-06-3 Test, was analyzed in the course of verifica- 
tion work of the computer code ALARM-P1. In this report, de- 
scribed was the result of the initial trial, which had been submitted 
to the CSNI. Due to the limitations of ALARM-P1 capability, only 
the blowdown portion of the transient was calculated. Though the 
hydraulic behavior before ECCS injection agreed with the test 
data, the ALARM-P1 could not continue calculation after 26 sec- 
onds due to severe predicted instability following the ECCS injec- 
tion. The prediction of surface temperature of the heater rods was 
also unsatisfactory. Several problems to be improved have been 
identified both in the analytical model and the input data. 
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4293 (K/CSD/TM—40) RELBND: REALP4 bounding 
program. J.W. II. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 1981. Contract W-7405-ENG-26. 
39p. NTIS, PC A03 A01. Order Number DE82000680. 
RELBND is a computer program which transforms 
AMICON and ORINC output data into the RELAP4 plot/restart 
tape format. The transformed data may be used for plotting or as 
time-dependent conditions for a subsequent RELAP4 execution. 


4294 (LA-UR—81-1981) PWR transient without scram 
with a PORV stuck open. Henninger, R.J. (Los Alamos Sci- 
— Lab., NM (USA)). 1981. neues W-7405-ENG-36. 
(CONF- 811103—6). NTIS, PC A02/MF AOl. Order 
Rimes DE81025374. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Because of potentially high consequences, a loss-of-main- 
feedwater transient in which the plant protection system fails to 
scram the reactor has been studied. Additionally, it was assumed 
that a power-operated relief valve (PORV) fails to close after open- 
ing. To investigate this transient, a TRAC model of four-loop Wes- 
tinghouse-designed PWR has been develoed. TRAC has been 
tested successfully against a wide variety of separate effects and in- 
tegral experiments. The calculated results also have been confirmed 
with basic thermodynamic principles. The purpose of this paper is 
to examine, by means of the TRAC model, the system behavior 
early in the transient. 


4295 (LA-UR—81-2160) Transition-phase calculation of 

a large, heterogeneous-core LMFBR. Luck, L.B.; Bell, C.R.; 
y bm M.W.; DeVault, G.P. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
811103—20). NTIS, PC A02/MF AOl. Order Number 
DE81028776. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

A mechanistic calculation of a complete transition-phase se- 
quence for a large heterogeneous core LMFBR has been performed 
using SIMMER-II. Recriticalities occurred as the disruption pro- 
gressed through a series of different subphases. The number and se- 
verity of recriticalities was directly related to the timing and scale 
of fuel removal and coherence of material motion. The energetics 
associated with transition-phase are not yet resolved but the under- 
standing of the characteristics of disruption and the effects of un- 
certainties has been extended significantly. 


4296 (LA-UR—81-2775) Containment buckling program. 
Anderson, C.A.; Bennett, J.G. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 9p. (CONF- 
811042—1). NTIS, PC A02/MF AOl. Order Number 
DE82000568. 

From 9. water reactor safety research information meeting; 
Washington, DC, USA (26 Oct 1981). 

Containment Buckling program at the Los Alamos Na- 
tional Laboratory is aimed at evaluating the adequacy of the cur- 
rent design procedures for free standing steel nuclear containment 
shells against static and dynamic structural instability. Such buck- 
ling behavior will typically produce large displacements in the shell 
wall that will potentially violate seals around hatches and penetra- 
tions, or even produce puncture or tearing of the shell wall result- 
ing in a loss of containment function. The ultimate goal of the pro- 
gram is to provide NRC with a basis for evaluating the associated 
licensing issues and to recommend appropriate changes and addi- 
tions to the NRC Review Criteria. 


4297 (LA-UR—81-2776) Category I structures program. 
ey ry E.G.; Dove, R.C. (Los Alamos National Lab., 
NM (USA)). 27 Oct 1981. Contract W-7405-ENG-36. 8p. 


(CONF-811042—2). NTIS, PC A02/MF AOl. Order 
Number DE82000469. 
From 9. water reactor safety research information meeting; 
Washington, DC, USA (26 Oct 1981). 
¢ objective of the Category I Structure Program is to 
supply experimental and analytical information needed to assess the 
structural capacity of Category I structures (excluding the reactor 
cntainment building). Because the shear wall is a principal element 
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of a Category I structure, and because relatively little experimental 
information is available on the shear walls, it was selected as the 
test element for the experimental program. The large load capaci- 
ties of shear walls in Category I structures dictates that the experi- 
mental tests be conducted on small size shear wall structures that 
incorporates the general construction details and characteristics of 
as-built shear walls. 


4298 (LA-UR—81-2803) Proportional-hazards models 
for improving the analysis of light-water-reactor-component 
failure data. Booker, J.B.; Johnson, M.E.; Easterling, R.G. 
(Los Alamos National Lab., NM (USA); Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract W-7405- 
ENG-36. 1lp. (CONF-810905—16). NTIS, PC A02/MF 
A01. Order Number DE82000571. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

The reliability of a power plant component may depend on a 
variety of factors (or covariates). If a single regression model can 
be specified to relate these factors to the failure rate, then all availa- 
ble data can be used to estimate and test for the effects of these 
covariates. One such model is a proportional hazards function that 
is specified as a product of two terms: a nominal hazard rate that is 
a function of time and a second term that is a function of the covar- 
iates. The purpose of this paper is to adapt two such models to 
LWR valve failure rate analysis, to compare the results, and to dis- 
cuss the strengths and weaknesses of these applications. 


4299 (NUREG—0485-V-3-1) Systematic evaluation pro- 
gram. Volume 3, Number 1. Status summary report, Novem- 
ber 1977-November 1980. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Jan 1981. 58p. NTIS, PC A04/MF AOl1. 

The Systematic Evaluation Program is intended to examine 
many safety related aspects of eleven of the older light water reac- 
tors. This document provides the existing status of the review proc- 
ess including individual topic and overall completion status. 


4300 (NUREG—0609) Asymmetric blowdown loads on 
PWR (pressurized-water-reactor) primary systems: resolution 
of generic task action plan A-2. Hosford, S.B.; Mattu, R.; 
Meyer, R.O.; Throm, E.D.; Tinkler, C.G. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nucle- 
ar Reactor Regulation). Jan 1981. 84p. NTIS, PC A0S/MF 
AOl. 


NRC staff, after being informed of newly identified asym- 
metric loadings resulting from postulated ruptures of primary 
piping, initiated a generic investigation, Task Action Plan A-2, lim- 
ited to pressurized-water-reactor (PWR) plants because of their 
higher primary system pressures. The intent of the investigation 
was to develop acceptable criteria and guidelines for evaluating 
plant analyses. The staff concludes that an acceptable basis is pro- 
vided in this report for performing and reviewing plant analyses. 
Criteria were developed for evaluating loading transients, structural 
components, and the fuel assembly. The staff approved computer 
programs and modeling techniques submitted by each PWR vendor 
for development of the subcooled blowdown and cavity-pressure 
loading transients. Audit models were developed to evaluate the 
structural computer programs and modeling techniques. Methods 
have been approved for the structural-analysis method submitted by 
Westinghouse for the Indian Point Unit 3 plant. Criteria and guide- 
lines are provided to perform a detailed evaluation of the fuel as- 
sembly. Acceptance criteria are also provided so deformed fuel-as- 
sembly spacer grids may be evaluated. 


4301 (NUREG/CR—1241-V-1) LWR (light water reac- 
tor) pressure vessel irradiation surveillance dosimetry. Quar- 
terly progress report, January-March 1980. Guthrie, G.L.; 

McElroy. W.N. (Hanford + oe Develo _— Lab., 

Richland, WA (USA)). Dec 1980. 61p. NTIS, PC A04/MF 
AOl. 


The report describes progress made in the Light Water Re- 
actor Pressure Vessel Irradiation Surveillance Dosimetry Program 
during the reporting period. The primary objective of the multi-lab- 
oratory program is to prepare an updated and improved set of dosi- 
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metry, damage correlation, and associated reactor analysis ASTM 
Standards for LWR-PV irradiation surveillance programs. Support- 
ing this objective are a series of analytical and experimental valida- 
tion and calibration studies in ‘Standard, Reference, and Controlled 
Environment Benchmark Fields’, reactor ‘Test Regions’, and oper- 
ating power reactor ‘Surveillance Positions’. 


4302 (ORNL—5757, pp 125-131) Nuclear Regulatory 
Commission programs. Nov 1981. NTIS, PC A10/MF AOl1. 
Order Number DE82003522. 

In Chemical Technology Divisione Progress report, April 1, 
1979-March 31, 1981. 

The NRC program on reactor safety research included the 
Severe Accident Sequence Analysis (SASA), aerosol studies for 
LMFBRs and LWRs, iodine chemistry studies for LWRs, and fis- 
sion product release tests on irradiated BWR fuel. Three other 
NRC programs are also reported on: comparison of thorium and 
uranium fuel cycles safety review of nuclear facilities, and param- 
eter definition for accidents in spent fuel storage, fuel reprocessing, 
and waste solidification facilities. (DLC) 


4303 (PERG-RR—4) Safety aspects of the advanced 
gas-cooled reactor. A commissioned by Torness Com- 

munity Concern. (Political Ecology Research Group, 
Oxford (UK)). May 1980. 65p. NTIS. (US Sales Only), PC 
A04/MF A0O1/ Available from Political Ecology Research 
Group Ltd., PO Box 14, Oxford, price Pound5.00. 

The specific safety features of the British Advanced Gas- 
cooled Reactor are reviewed in the context of generic aspects of 
reactor safety, licensing and public debate. The consequences of a 
release of radioactivity to the atmosphere are considered according 
to release criteria used by the Royal Commission report on Nuclear 
Power and the Environment. It is found that for the Torness site in 
Scotland the early deaths and late cancer casualties are broadly in 
agreement with the Commission's findings, but that the extent of 
caesium land contamination and the social and economic problems 
this would create has been seriously underestimated. For the 10% 
and 30% release of volatile elements considered in the study, it is 
found that for an easterly wind, both Edinburgh and Glasgow 
might have to be evacuated for periods in excess of 20 years. Fault 
sequences in the AGR are discussed in the light of information 
available on reliability and performance of the AGR. 


4304 (RAND—2457-DOE) Anticipated transients with- 
out scram for light water reactors: implications for liquid 
metal a breeder reactors. Kastenberg, W.E.; Solomon, 
K.A. (RA Santa Monica, CA (USA)). Feb 1979. 
mah gy ACOS. 5 TR FO1AGS. 36p. NTIS, PC A03/MF AOl1. 
Order Number DE81026702. 

The proposed ATWS acceptance criteria for LWRs (as 
specified in NUREG-0460) are in principle, applicable to LMFBRs. 
For LMFBRs, the major criterion will be the assurance that the 
plant protection system (shutdown or scram) has a sufficiently high 
reliability (low failure rate) so that core disruptive accidents (as 
currently defined) will lie outside the design basis. For early plants, 
however, mitigating systems may also be required. Alternative acci- 
dent scenarios for LMFBRs, which are initiated from the shutdown 
state or may lead to potential core disruptive accidents even fol- 
lowing scram, need to be examined in greater detail. The proposed 
LWR-ATWS criteria do not appear to present any new or unfore- 
seen design and/or safety questions for LMFBRs. They do, howev- 
er, specify design goals for mitigating systems which may insure 
conformance with NRC policy. Preliminary recommendations are 
made for future research and evaluation. 


4305 (RISLEY-Trans—4193) Theoretical and experi- 
structural 


mental studies of non-linear dynamics of fast breed- 
er reactor fuel elements. Liebe, R. (UKAEA Risley Nuclear 
Power Development Establishment). Jan 1980. 154p. Avail- 
able from UKAEA Risley Nuclear Power Development Es- 
tablishment. 

Descriptions are presented of theoretical and experimental 
studies of the deformation behaviour of fast-breeder fuel elements 
as a consequence of extreme impulsive stresses produced by an inci- 
dent. The starting point for the studies is the assumption that local 
disturbances in a fuel element have resulted in a thermal interaction 
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between fuel and sodium and in a corresponding increase in pres- 
sure. On the basis of the current state of knowledge, the possibility 
cannot be ruled out that this pressure build-up may lead to the 
bursting of the fuel-element wrapper, to the propagation of pressure 
in the core, and to coherent structural movements and deforma- 
tions. A physical model is established for the calculation of the dy- 
namic response of elastic-plastic beam systems, and the differential 
equations of p motion for the discrete equivalent system are derived 
with the aid of D’Alembert’s principle. On this basis and with the 
aid of a semi-empirical pin-bundle model, an appropriate computer 
program allows a static and dynamic analysis to be obtained for a 
complete fuel element. In the experimental part of the study, a de- 
scription is given of static and impulsive loading tests on 1:1 SNR- 
like fuel-element models. Making use of measured impact forces 
and of known material characteristics, it was possible to a large 
extent for the experiments to be reproduced by calculations. In 
agreement with existing experience from explosion experiments on 
1:1 core models, the results (of relevance for fast-breeder safety and 
in particular the SNR-300) show that only local limited deforma- 
tions occur and that the compact fuel-element and core structure 
constitutes an effective inherent barrier in the presence of extreme 
incident stresses. 


4306 (RRC—24) Effect of steam cut-off on direct con- 
tact heaters in series in FBTR steam cycle. Raju, C.; Kumar, 
S.S. (Reactor Research Centre, Kalpakkam (India)). Nov 
1978. 82p. NTIS (US Sales Only), PC A05/MF A0O1. 

During normal operation of the plant, sudden loss of steam 
supply resulting from tripping of turbine and non-opening of the 
valve on the line supplying live steam can result in pressure decay 
in contact type feed water heaters. The resulting pressure differen- 
tial across the trays increases many-fold over that existing at 
normal load and may buckle the trays and its supports. The pres- 
sure decay in the heater reduces the available NPSH to pump. As a 
result, the pump can be severely damaged due to cavitation. This 
report describes a mathematical model to obtain the pressure differ- 
ential factor and available NPSH by analysing the three direct con- 
tact heaters in series and offers some solutions to the problem. The 
computational model and the computer listings are also given. 


4307 (RTS—12220) Model theory investigations of the 

a and resolidification process of fuel pin cladding 

uring accidents in sodium-cooled fast reactors. Angerer, G. 

Apr eri 80. 145p. British Library, Boston Spa, Wetherly, 
est Yorks, England. 

A model theoretical description is given of the melting, re- 
distribution and resolidification of the fuel pin cladding tube materi- 
al (cladding material motion) which occurs during the initial phase 
of coolant flow rate accidents in sodium cooled fast breeder reac- 
tors. The report is presented under the headings; introduction, ex- 
perimental results, CMOT (Cladding material MOTion model), 
other cladding material motion models, results of applied computa- 
tions. In an appendix the CMOT computer program is described. 


4308 (SAND—81-0142) Conceptual design for safe- 
guarding the LDP Liquid Metal Fast Breeder Reactor. Scott, 
S.H.; Roybal, J.A.; Dayem, H.A. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 95p. (LA—8990-MS). NTIS, PC A05/MF A01. 
Order Number DE82003083. 

Conceptual safeguards system designs for the US 1000 
MW(e) LMFBR are discussed in detail. Generalized factors to be 
considered in the design are presented, as are present applicable 
regulations and perceived future requirements. The systems address 
domestic and international concerns. Examples of safeguards system 
designs are described, and subsystem components are identified, as 
are areas where continuing research and development effort is nec- 
essary. 


4309 (SAND—81-0996C) Risk assessment of filtered- 
vented containment options for a BWR Mark I containment. 
Benjamin, A.S.; Harper, F.T.; Cybulskis, P. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 10p. (CONF-810905—18). NTIS, PC A02/MF 
A01. Order Number DE81030716. 
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From ANS/ENS topical meeting on probabilistic risk assess- 


ment; Post Chester, NY, Pe (20 Sep 1981). 

A probabilistic risk assessment is described for filtered- 
vented containment system design concepts for a Mark I contain- 
ment boiling water reactor. Objectives were to identify the most 
promising accident mitigation strategies and design options from 
among several candidates, to identify the factors that could limit 
their effectiveness, to estimate the net risk reduction potential, to 
elucidate certain reliability objectives and performance require- 
ments, and to help the NRC to prioritize research needs. In addi- 
tion to meeting these objectives, an important accomplishment of 
the study was the development of a risk assessment methodology to 
assess accident mitigation alternatives. The results indicate that 
some venting strategies will achieve significant risk reductions (fac- 
tors of 40 to 400) for the Mark I BWR if certain design provisions 
are included to circumvent potential problem areas. 


4310 (SAND—81-1580C) Reactor safety study method- 
ology applications : Grand Gulf results. Hatch, S.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 6p. (CONF-811103—10). 
NTIS, PC A02/MF AO1. Order Number DE81025830. 
From ANS winter meeting; San Francisco, CA, USA (29 


Nov 1981). : 
The total frequency of core melt is predicted to be similar 


for Grand Gulf and the Reactor Safety Study (RSS) BWR (i.e., 
within a factor of two). The dominant contributors (i.e., cut sets) to 
the Grand Gulf core melt frequency are, however, different than 
those for the RSS BWR. 


4311 (SAND—81-1600C) Assessment of the March com- 
puter code: findings and recommendations. Rivard, J.B.; 
Haskin, F.E. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 6p. (CONF- 
811103—14). NTIS, PC A02/MF A0Ol. Order Number 
DE81026610. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The MARCH (Meltdown Accident Response Characteris- 
tics) computer code was conceived as a tool for LWR risk assess- 
ment. However, because it models severe core damage sequences, it 
has been used to satisfy previously unanticipated analysis needs. An 
assessment of MARCH was made to clarify the capabilities and 
limitations of MARCH, to evaluate the modelng and phenomenolo- 
gical uncertainties, and to recommend how MARCH should be 
used or improved. This paper summarizes the findings and recom- 
mendations. (DLC) 


4312 (SAND—81-1673C) Post-test analysis of TRAN-1 
and TRAN-2 final-fuel distributions. McArthur, D.A.; Du- 
liere, S.F.; Sasmor, D.J. (Sandia National Labs., Albuq uer- 
ue, NM (USA)). 1981. Contract ‘ACO4-76DP00789- 6p. 
CONF-811103—13). NTIS, PC‘ A02/MF AOl. Order 
Number DE81026611. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The phenomena of freezing and plugging of molten core ma- 
terials in the blanket structure determines whether an LMFBR 
enters the transition phase in a CDA. In the TRAN series of in-pile 
experiments, UO fuel is melted and raised to the desired initial 
temperature T/sub F/ using neutronic heating in the Annular Core 
Research Reactor. The melt is then forced upward by an applied 
pressure P/sub D/ into a steel freezing channel preheated to a tem- 
perature T/sub S/. Two such experiments have been performed, in 
which fuel penetration much farther into the channel was observed, 
than would be expected based on several current models. Post-test 
examination has revealed the thickness and relative uniformity of 
the fuel layer, the absence of steel melting in TRAN-1, and the 
presence of both fractured and molten fuel beyond the end of the 
freezing channel. The final fuel distributions in TRAN-1 and 
TRAN-2 are similar. 


4313 (SAND—81-1715C) Radionuclide-inventory im- 
pacts on reactor-accident consequences. Ostmeyer, R.M. 
(Sandia National Labs., Albuquerque, NM (USA). 1981. 
Contract AC04-76DP00789. 14p. (CONF-811103—16). 
NTIS, PC A02/MF AO1. Order Number DE81027247. 


From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

To examine the potential impacts of the different radionu- 
clide inventories on predicted accident consequences, and the ap- 
propriateness of inventory scaling, a series of calculations was per- 
formed using CRAC2, a modified version of the WASH-1400 con- 
sequence model. Consequences were calculated assuming (1) an 
SST-1 accident (large scale core melt with uncontrolled release di- 
rectly to the atmosphere), (2) Indian Point population and wind- 
rose data, (3) New York City weather data, and (4) a distribution of 
evacuations within 16 km of the reactor. 


4314 (SAND—81-1736C) TMI-2 instrument analysis re- 
sults. Murphy, M.B.; Thome, F.V. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 


77DP00789. 12p. (CONF-811103—18). NTIS, PC A02/MF 
AO0l. Order viene DE81027099. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov -_ 


Three Mile Island, Unit 2, accident represents a unique 
Opportunity to examine electrical equipment from an operating 
power plant involved in a loss-of-coolant-accident (LOCA). Over 
the past months several instruments have been removed from the 
containment building middle and upper operating levels for dissec- 
tion and failure analysis. To date, two area radiation detectors, two 
loose parts monitoring system charge amplifiers, a source range 
neutron detector preamplifier and a short length of instrument cable 
have been examined. Interestingly, even though none of the instru- 
ments examined thus far were classified as Class 1E equipment, 
each was needed and used during and after the accident to monitor 
plant conditions, and each failed. 


4315 (SAND—81-1791C) Some sensitivities during a 
LWR severe core-damage sequence. Rivard, J.B. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 7p. (CONF-811103—22). NTIS, PC 
A02/MF A01. Order Number DE81028211. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Stable boiloff of core water during a severe LWR accident, 
that is, boiloff driven only by the decay power generated below the 
water level, is tractable analytically and is relatively insensitive to 
axial power distribution. As might be expected, calculated accident 
event times are sensitive to the fidelity of the decay power model. 
During later stages of boiloff, heat transfer or transport of energy 
from above the water level to the residual water can result in an 
unstable condition during which the boiloff rate increases greatly. 
The unstable boiloff phenomenon illustrates the highly nonlinear in- 
fluence of core heat transfer during meltdown and emphasizes the 
great accuracy requirements which attend the modeling of the acci- 
dent during periods of enhanced heat transfer when significant zir- 
conium oxidation is possible. 


4316 (SAND—81-1883) Light water reactor safety tech- 
nology program. Quarterly report, April-June 1981. (Sandia 
National Labs., Albuquerque, NM (USA)). Sep 1981. Con- 
tract AC04-76DP007 9. 6lp. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE82001633. 
Information is presented concerning risk methods utilization; 
improved safety systems; man-machine interaction; safety data; and 
utility training. 


4317 (SAND—81-1961C) Overview of a procedure for 
human-reliability analysis. Bell, B.J.; Swain, A.D. (Sandia 
National Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 10p. (CONF-810905—6). NTIS, PC 
A02/MF A0O1. Order Number DE81030816. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

A human reliability analysis should be performed as an inte- 
gral part of a probabilistic risk assessment. The methodology for 
conducting a human reliability analysis is described fully in 
NUREG/CR-1278, and a procedure for same in NUREG/CR- 
2554. This paper presents an overview of the procedure as used in 
the Interim Reliability Evaluation Program and described in Chap- 
ter 4 of the Probabilistic Risk Assessment Procedures Guide. 
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-~ (SAND—81-1995C) Development and organization 
of the industry/NRC procedures guide. Hickman, J.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. . (CONF-810905—20). 
NTIS, PC A02/MF AO01. Order Number DE81030718. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

The preparation "of the Industry. C procedures guide is 
being carried out by a Technical Writing Group (TWG) comprised 
of individuals with a wide range of Probabilistic Risk Assessment 
(PRA) expertise. They were selected either on the basis of their ex- 
pertise in the disciplines required in probabilistic risk assessment or 
their affiliation with major risk assessments underway. In this 
paper, the program plan under which the TWG is working is de- 
scribed. This will include the composition of the TWG, the mecha- 
nism provided for broad peer review, and the organization of the 
procedures guide. 


4319 (SAND—81-2073C) Systemic-event tree method- 
ology employed in the interim reliability evaluation program 
(REP). Kolb, G.J. (Sandia National Labs., Albuquerque, 
NM (USA)). 1981. Contract AC04-76DP00789. 2Ip. 
(CONF-810905—19). NTIS, PC A02/MF AOl. Order 
Number DE81030719. 

From ANS/ENS topical meeting on probabilistic risk assess- 


ment; Post Chester, NY, USA ng Sep 1981). 
This paper summarizes the systemic event tree methodology 


employed in the IREP. The analysis steps required to construct a 
set of event trees which model core meltdown accident sequences 
initiated by a variety of LOCA and transient initiating events are 
discussed. Analysis of the emergency procedures the plant opera- 
tors follow during a given accident sequence is also discussed. 


4320 (SAND—81-2131C) Core-retention assessment pro- 
gram at Sandia National Laboratories. Fish, J.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 4p. ( ‘ONF- 811042—3). NTIS, PC A02/ 
MF AOl1. Order Number DE82000262. 

From 9. water reactor safety research information meeting; 
Washington, DC, USA (26 Oct 1981). 

overview of the Core Retention Assessment Program at 

Sandia is presented. Results of tests on castable ceramics, steel 
liners, sacrificial beds, refractory brick crucibles, and rubble bed re- 
tention devices are reported. Test plans for the next year are de- 
scribed briefly. 


4321 (SAND—81-2395C) Hydrogen behavior and con- 
trol in light-water-reactor ——. Berman, M. (Sandia Na- 
tional Labs., Se = (USA)). 29 Oct 1981. Con- 
tract AC04-76D: 789. 48p. (CONF-811124—2). NTIS, PC 
A03/MF AO1. Order Senior DE82002546. 

From International specialist meeting on fuel-air explosion; 
Montreal, Canada (4 Nov 1981). 

A NRC-sponsored research program is being conducted on 
the generation, transport, and combustion of hydrogen, and equip- 
ment survivability. Schemes for preventing or mitigating the effects 
of hydrogen combustion are being investigated. This paper summa- 
rizes the ongoing research, important results to date, and anticipat- 
ed results in the coming years. (DLC) 


4322 (SRD-R—171) Guide to the use of FLOORS - a 
computer program for the calculation of the dynamic nodal 
responses of damped, lumped-parameter systems. Phillips, 
D.W. (UKAEA Risley Nuclear Power Development Estab- 
lishment, Culcheth. Safety and Reliability Directorate). Aug 
1980. 47p. NTIS (US Sales Only), PC A03/MF AO1. 

The method of direct calculation of floor response spectra 
finds wide application in the asseismic design and safety assessment 
of nuclear plant. A computer code FLOORS has been developed 
to perform a dynamic structural analysis of a one-dimensional 
lumped parameter model of a structure. By use of subroutines, the 
code calculates the floor response spectra of the structure using the 
analyses developed by Peters, Schmitz and Wagner, Sackman and 
Kelly and Biggs and Roesset. The theoretical bases of these three 
analyses is described briefly but the main purpose of this report is 
to describe FLOORS in sufficient detail to facilitate its operation 
by other users. 
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4323 (SRI-PYD—6272-Vol.4) Simulation experiments 
for a large leak sodium-water reaction analysis. Volume 4, 
IHTS/relief system simulation tests. Ploeger, D.W. (Stan- 
ford Research Inst., Menlo Park, CA (USA)). 1978. 
Contract AM03-76SF00115. 125p. NTIS, PC A06 AOl. 
Order Number DE82004237. 

Tests were performed in which a simplified 1/8-scale model 
of the intermediate heat transfer system and relief system of a 
LMFBR was subjected to a simulated sodium-water reaction in a 
steam generator. Pressures in the intermediate heat exchanger 
(THX) and in the pipe were measured. The flow of water through 
the relief system was photographed and its velocity was measured. 
The forces on the relief system elbows resulting from the fluid flow 
were also measured. The tests were performed primarily to validate 
pulse propagation codes used for design and for direct use as design 
data. 


4324 (AAEC-LIB/Trans—718) Technical aspects of the 
safety of nuclear installations. Bour, as. J. Translated from 
Annales des Mines ; 21-26(Dec 1979). 20p. NTIS (US Sales 
Only), PC A02/MF AOl. 

Methods employed to carry out the technical assessment of 
safety are described. The roles of the builder, operator and public 
authority in relation to the safety of nuclear installations are noted. 
The safety of a reactor rests on the effectiveness of three or four 
impermeable barriers which must prevent radioactive products 
from escaping. In France there are efforts to introduce the ideas of 
reliability and accident probability into the analysis of the safety of 
an installation. 


4325 (AAEC-LIB/Trans—719) Safety anal: and re- 
lated studies. Lelievre, J. Translated from Annales des Mines 
<f a 1979). 25p. NTIS (US Sales Only), PC A02/ 

Several examples of reactor safety studies are given. For 
light water reactors, the consequences of loss of coolant, the dispo- 
sition of the fuel elements and the behaviour under irradiation of 
the steels used for containment are described. For fast reactors, the 
disposition of fuel elements in the case of cooling accidents and 
sodium fies are described. Examples given of studies not specific to 
a particular reactor type include studies of non-destructive testing 
and those of reliability. 


4326 (AAEC-LIB/Trans—720) Quality and safety of 
nuclear installations: the role of administration and nuclear 


safety and regulatory procedures. Queniart, D. Translated 
from Revue Generale Nucleaire ; No. 4, 302-307(Dec 1979). 
59p. NTIS (US Sales Only), PC A04/MF AO1. 

In the first paper the author defines the concepts of safety 
and quality and describes the means of intervention by the Public 
Authorities in safety matters of nuclear installations. These include 
individual authorisations, definition and application of technical 
rules and surveillance of installations. In the second paper he de- 
fines the distinction between radiation protection and safety and 
presents the legislative and regulatory plan for nuclear safety in 
France. A central safety service for nuclear installations was cre- 
ated in March 1973 within the Ministry of Industrial and Scientific 
Development, where, amongst other tasks, it draws up regulatory 
procedures and organizes inspections of the installations. The main 
American regulations for light water reactors are outlined and the 
French regulatory system for different types of reactors discussed. 


4327 (HSE-Trans—8019) Informative note. Recent stud- 
ies on the interaction UO.-Na at the CEA. Berthoud, G. 
(Health and Safety Executive, London (UK)). Aug 1979. 
Translated from SINDOC-(78)135, June 1978, pp 7-12. 6p. 
Available from the Health and Safety Executive, London. 

The following experimental studies are mentioned: CERISE 
(STT - Grenoble): this experiment consists of studying the entrap- 
ment of small amounts of a cold liquid within a warm body. In the 
case of the pair examined (Na-UOz), a considerable heat transfer 
can be expected, as the sodium could be confined by solidified 
UO:. The sodium is contained in a metal ball which is dipped in a 
bath of approximately 4 kg of liquid UO. CORECT 2 (STT - Gre- 
noble): this experiment consists of putting 4 to 8 kg of melted UO, 
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into contact with a 100 litre column of sodium. This column should 
enable a direct measurement of the mechanical effects of an interac- 
tion (geometry close to a ‘shock tube’). CABRI Experiments (DSN- 
SES, Cadarache): CABRI is a swimming pool reactor with a ther- 
mal core cooled by water, containing one fuel pin cooled rapidly 
by a sodium loop. Tests are planned with new or irradiated fuel. 
The maximum power will be in the order of 1000 times the nominal 
power (about 500 W/cm) and the maximum injected energy in the 
order of 2000 J/g. Theoretical studies are basically: (1) on the de- 
scription of the fields of pressure and temperature in the very first 
instants of contact between hot and cool bodies; and (2) on the pos- 
sibilities of propagating an interaction. Transfers of mass and 
energy from the two phase medium (UO/sub 2/ - Na) behind a 
shock are being calculated and the possibility that such a process 
can be self-sustaining is being studied. 


4328 (AAEC-LIB/Trans—701) Transient pressure build- 
up in the full pressure safety shell of watercooled nuclear re- 
actors after a loss of coolant accident. Mansfeld, G. (Austra- 
lian Atomic Energy Commission Research Establishment, 
Lucas Heights). Aug 1979. Translated from German article. 
184p. NTIS (US Sales Only), PC A09/MF A0O1. 

The thermo-and fluid-dynamic processes in a multichamber 
full pressure safety containment during a loss of coolant accident 
have been investigated. Comparison of the calculations carried out 
with the computer programs, in which ZOCO VI was used as 
being representative of similar programs, with the experimental re- 
sults pointed out discrepancies in the determination of time depend- 
ent pressure, pressure difference and temperature curves. This led 
to the development of a new theoretical model and a program 
COFLOW which pays particular attention to the fluid dynamic 
processes in the initial phase of a loss of coolant accident. It can 
also be used to determine the maximum containment pressure to- 
wards the end of a loss of coolant accident. Comparison of the 
COFLOW results with experiments has shown that COFLOW pro- 
vides a model and a procedure by which the physical processes in a 
multichamber full pressure safety containment can be simulated sat- 
isfactorily. 


4329 Safety design of the experimental multi-purpose 
high-temperature gas cooled reactor. Mitake, S. (Ja 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai = 
search Establishment); Yamada, M.; Morimoto, T. pp 31-40 
of Proceedings of the second U.S. Japan seminar on HTGR 
safety technology, 1. General; accident delineation; helium 
technology. Tokai, Ibaraki; JAERI (Jun 1979). 

From 2. US-Japan seminar on HTGR safety technology; 
Fuji, ome nga (24 Nov 1978). 

have been made on methods to implement a proper 

safety design for the experimental multi-purpose high-temperature 
gas-cooled reactor. The experimental reactor is an advanced reac- 
tor, because it not only is a helium gas-cooled reactor, but also has 
an objective to achieve a very high reactor outlet gas temperature 
(1000°C). In addition, it is planned to perform various tests during 
operation of the experimental reactor. In Japan, safety design 
method have been established for application to light water reactor 
nuclear power plants, and the related criteria and regulations are 
fairly well defined. Accordingly, the design of the experimental 
high-temperature gas-cooled reactor is required to be based on the 
light water reactor safety design method, even though the experi- 
mental reactor is of a different type and purpose. In other words, it 
is required to design the experimental reactor to conform to the 
currently established safety design criteria and regulations, as well 
as satisfy the requirements for performance of the experimental re- 
actor. In recent years, the Japan Atomic Energy Research Institute 
and the Fuji Electric Co., Ltd., have performed a series of studies 
for the safety design of the experimental reactor and the results are 
summarized in this paper. 


4330 Aerosol formation from core graphite heated in dry 


and moist helium. Tang, I.N.; Munkelwitz, H.R.; Nicolosi, 
S.L. (Brookhaven National Lab., oe NY (USA)). pp 
208-220 of Proceedings of the second U.S. -Japan seminar on 
HTGR safety technology, 1. General; accident delineation; 
helium technology. Tokai, Ibaraki; JAERI (Jun 1979). 

From 2. US-Japan seminar on HTGR safety technology; 
Fuji, Japan (24 Nov 1978). 


ERA VOL.7,NO.3/ 568 


The production of aerosols in postulated HTGR accidents is 
an important safety probiem to be considered. Airborne particulates 
readily serve as condensation or adsorption sites for fission prod- 
ucts released simultaneously with the aerosol, and the transport and 
distribution of these fission products in the environment will likely 
be governed by the dynamic behavior of the prevailing aerosol. 
This paper presents the results of an investigation concerning the 
rate and extent of aerosol formation from core graphite during de- 
gassing in dry helium and oxidation in moist helium at temperatures 
up to 1600°C. Experiments were carried out in a continuous flow 
apparatus where a specimen of Type H451 graphite was inductively 
heated and the evolved aerosol was monitored with a condensation 
nucleus counter. It is shown for the first time that particulates in 
the Aitken nuclei size range are emitted from graphite and that the 
initial particle concentration exceeds 10’ CN/cm*. Admission of 
water vapor into the carrier gas produces an initial burst of particle 
concentration, which quickly tapers off to much lower levels. Elec- 
tron microscopic examinations of the collected particles show that, 
while the particles formed during degassing are unstable in the elec- 
tron beam, those formed during oxidation are stable, solid matter 
resulting from physical degradation of the graphite sample. 
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4331 (LA-UR—81-3008) Analysis of switching surges 
generated by br op interruption in an energy-storage coil. 
Chowdhuri, P. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 5p. (CONF- 811040—75). 
NTIS, PC A02/MF AO1. Order Seaniber DE82002365. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The paper presents an analysis of the transient voltages 
which are generated when the current in a large magnetic energy 
storage coil is interrupted by a dc vacuum circuit breaker. The 
effect of the various parameters in the circuit on the transient volt- 
age is discussed. The self inductance of the dump resistor must be 
minimized to control the generated transient. Contrary to general 
belief, a capacitor across the coil is not an effective surge suppres- 
sor. In fact, the capacitor may excite oscillations of higher magni- 
tude. However, a capacitor, in addition to a surge suppressor, may 
be used to modify the frequency components of the transient volt- 
age so that these frequency components are not coincident with the 
natural frequencies of the coil. Otherwise, resonant oscillations 
inside the coil may attain damaging magnitudes. The capacitor 
would also reduce the steepness of the wavefront of the transient 
across the coil, thus reducing the nonlinear voltage distribution 
inside the coil. 


4332 (LA-UR—81-3107) Performance of large magnets 
under transient voltages. Chowdhuri, P.; Anderson, M. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 5p. (CONF- 811040—76). NTIS, PC A02/MF 
A01. Order Number DE82002380. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

"The dielectric components of a coil can be electrically 
stressed in two ways if a transient voltage, generated by lightning 
and switching, is impressed across its terminals. First, the voltage 
distribution along the coil would be highly nonlinear if the transient 
voltage has a steep front. This could cause dielectric failure be- 
tween adjacent turns. Second, the coil may resonate at one of its 
natural space harmonics if the applied transient voltage contains 
such a frequency component. Under this condition, an internal 
point of the coil may attain a voltage peak much higher than the 
applied voltage. It may cause dielectric failure between parts of the 
coil. Studies were performed to determine the severity of transient 
electrical stresses in two superconducting energy storage coils. One 
is a 300 kJ single layer coil and the other is a 30 MJ pancake coil. 
The resonant space harmonics of the coils were measured at room 
temperature and confirmed by analysis. The first space harmonic of 
the 300 kJ coil was measured at 577 kHz, and its peak amplitude 
was about 12 times the input signal. The first space harmonic of the 
30 MJ coil was measured at 7.3 kHz. The nonuniform initial volt- 
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age distribution along the 30 MJ coil was analyzed theoretically for 
a step-function input voltage by use of the standing-wave theory. 
The analysis was performed for two cases with metal and insulating 
dewars. The transient voltage across the first two turns of the coil 
with the metal dewar was almost three times as much as that with 
an insulating dewar. This increased voltage signifies the influence 
of the distributed capacitance between the coil and the dewar. 


2502 Compressed Gas 
REFER ALSO TO CITATION(S) 4013 
2503 Pumped Hydro 


(EPRI-EM—1589-Vol.8-App.D) Preliminary 
design study of ge pumped — and compressed- 
air energy storage in hard rock. Volume 8. Design ap- 
proaches: UPH, Appendix D. Power plant. Final report. (Po- 
tomac Electric’ Power Co., Washington, DC (USA); Acres 
American, Inc., Buffalo, NY). Jun 1981. Contract AC02- 
77ET28013. 607p. NTIS, PC A99/MF A0O1. Order Number 
DE82003075. 

This appendix documents studies undertaken to determine 
the power plant arrangements for a single-stage reversible pump- 
turbine two step (SSRPT-2) underground pumped hydro (UPH) in- 
stallation and for a multi-stage reversible pump-turbine single step 
(MSRPT) UPH installation. The power plant arrangements consist 
of the underground powerhouses and transformer galleries together 
with the associated mechanical and electrical equipment, the admin- 
istration and control building, the hoist head frames, the access, 
draft tube and bus tunnels, and the switchyard. Primary consider- 
ations including the number and size of pump-turbine and motor- 
generator units, starting methods, transformers, high-voltage con- 
nections, geotechnical and construction aspects and safety were 
studied within the context both of feasibility and of minimizing 
cost. The study led to the selection of suitable equipment and lay- 
outs for the powerhouses, transformer galleries and associated facil- 
ities. The material presented and also the cost estimates are based 
on the requirements for a 2000 MW plant providing 20,000 MWh 
of storage with a nominal head of 4600 ft. Studies subsequently car- 
ried out, including head optimization analyses for the overall UPH 
surface and underground configuration and further refinement of 
selected designs (see Volume 8, Design Approaches - UPH), have 
modified some of the material given in this appendix. The finally 
adopted arrangement is described in Volume 11, Plant Design - 
UPH. 


2505 Flywheels 


REFER ALSO TO CITATION(S) 4576 


4334 (UCRL—15370) Design and fabrication of contain- 
ment rings for use in tests of six prototype flywheel rotors. 
o- A.P. (General Electric Co., Philadelphia, PA 
(USA). Valley Forge Space Center). Feb 1981. Contract W- 
7405-ENG-48. 105p. NTIS, PC A06/MF AOl. Order 
Number DE82003292. 

The methods used for the design of rings for the threshold 
containment of the prototype composite rotors in support of pre- 
liminary flywheel evaluation tests are reported. The methods de- 
scribed should serve primarily as a means of documenting the con- 
siderations that were involved in the design effort and should not 
be generally applied. The design effort was pointed only to radial 
containment effects. Because of the nature of the testing which 
could only incorporate open containment rings, as opposed to 
closed housings. Six containment ring designs are evaluated. 
Overwrapping a metallic ring with a high performance fabric like 
Kevlar appears to offer important weight savings and design con- 
cepts involving such devices should be evaluated. Use of Kevlar 
fabric in the evacuated space has been found to be objectionable be- 
cause of out-gassing effects, but proper cleaning procedures can be 
followed during manufacture of the yarn to render the material ac- 
ceptable in this regard. 


4335 (UCRL—15379) RPE-10 composite flywheel test- 
ing. Ginsburg, B.R. (Lawrence Livermore National Lab., 
CA (USA); Rockwell International Corp., Canoga Park, 
CA (USA). Rocketdyne Div.). 15 Jun 1 81. Contract W- 
7405-ENG-48. 47p. NTIS, PC A03/MF AOl. Order 
Number DE82001694. 

The final report on the technical effort to test an RPE-10 
composite flywheel. The RPE-10 composite flywheel was designed 
and fabricated for vehicle use under a Sandia Laboratories contract. 
The flywheel (Unit No. 2) was tested to a speed of 21,600 rpm, at 
which time the overwrap separated from the flywheel, terminating 
the test. The primary cause of failure was attributed to overheating 
in the test cell, causing a deteriorization in material properties of 
the epoxy bond. The RPE-10 composite flywheel Unit No. 1 was 
successfully tested without failure to 24,120 rpm at Oak Ridge’s Y- 
12 Laboratory. At this speed, the rotor stored oer 2.0 kilowatt 
hours of kinetic energy. 


4336 (UCRL—15381) Prototype flywheel spin testing 

program. Final report. Rabenhorst, D.W.; Wilkinson, W.O. 

(Lawrence Livermore National Lab., CA (U (USA); — 

Hopkins Univ., Laurel, MD (USA). Ap ~ og Lab.). 

Apr 1981. Contract W-7405- NG-48. & $ PC A04/ 
A01. Order Number DE82003220. 

Ten composite material flywheels provided by Lawrence 
Livermore National Laboratory were spin tested at the Johns Hop- 
kins University Applied Physics Laboratory. The test facilities and 
procedures are described. The flywheels tested range in size from 
12.0 to 24.0 in.-dia; in weight from 5.0 to 28.5 lb.; and in energy at 
failure up to 711 watt hours. The ojective of this flywheel test pro- 
gram was to determine for each flywheel the rotational speed at 
flywheel failure and within the capability of the facility, the initi- 
ation and mode of failure of the flywheel. The results are tabulated. 


4337 (Y/DX—319) Hercules Aerospace flywheel test re- 
sults. Steele, R.S. Jr.; Babelay, E.F. Jr.; Sutton, B.J. (Oak 
Ridge Y-12 Plant, ™N (USA). "Jun 1981. Contract W-7405- 
ENG-26. 45p. NTIS, PC A03/MF AOl. Order Number 
DE82001827. 

The detailed results of the spin test evaluation of the Hercu- 
les Aerospace flywheel at the Oak Ridge Flywheel Evaluation 
Laboratory (ORFEL) are presented. Details of the static evaluation 
with radiography and measures of weight, inertia, and natural fre- 
quencies are included. The flywheel was spun four times with the 
maximum speed being increased with each run. During the final 
run, the flywheel achieved 372 rps and stored 0.714 kWhr of kinet- 
ic energy at 37 Whr/kg. The ultimate speed was limited by a com- 
posite transverse strength that was somewhat lower than that used 
in the design of the flywheel. This resulted in internal cracking of 
the flywheel and, eventually, the loss of material from the outer cir- 
cumference. 


2506 Thermal 
REFER ALSO TO CITATION(S) 4480, 4521, 4881 
2509 Batteries 


REFER ALSO TO CITATION(S) 4471 


4338 (CONF-810642—(Absts.)) Fourth US Department 
of Energy battery and electrochemical contractors’ confer- 
ence. Abstracts and visual presentations. (Aerospace Co 
Germantown, MD (USA)). Jun 1981. Contract AI 1: 
79ET25204. 475p. NTIS, PC A20/MF A0O1. Order Number 
DE82000075. 

From 4. DOE battery and electrochemical contractor's con- 
ference; Washington, DC, USA (2 Jun 1981). 

Topics include near term batteries solar applications, ad- 
vanced batteries (solid electrolytes), advanced batteries (fused salt 
electrolytes), dispersed battery applications, electrolytic technology, 
flow systems battery, electrochemical research, advanced batteries 
(metal/air), fuel cells for electric vehicle, electrochemical research, 
and analyses and systems studies. (WHK) 
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4339 (CONF-810642—(Summ.)) DOE battery and elec- 
trochemical contractors’ conference. Electrochemical storage 


systems summary. (Aerospace x Germantown, 
MD (USA). Jun 1981. Contract AI01-79ET25204. 239p. 
NTIS, PC All/MF A0O1. Order Number DE82000076. 

From 4. DOE battery and electrochemical contractor's con- 
ference; Washington, DC, USA (2 Jun 1981). 

This program summary document provides a brief descrip- 
tion of each contract and subcontract that was a part of the US 
DOE Electrochemical Energy Storage Systems program through 
FY 1980. The document is arranged in seven groups, each of which 
represents an area of technological research and development. 
These groups include: (1) mobile battery applications program; (2) 
advanced battery program; (3) solar applications; (4) electrochemi- 
cal systems research; (5) supporting research; (6) electrolytic tech- 
nology; and (7) dispersed battery applications. Each technology 
area is briefly described in terms of its objective and management 
structure for the period reported. (WHK) 


4340 (CONF-8010205—2) SEM/EDX and AA meas- 
urements of current-induced composition gradients in molten 
NaNOs-AgNOs. Vallet, C.E.; Kidd, L.M.; Heatherly, D.E.; 
Sherman, R.L.; Braunstein, J. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF AO1. Order Number DE82001472. 

From 3. international symposium on molten salts; Holly- 
wood, FL, USA (Oct 1980). 

Scanning electron microscopy with energy dispersive x-ray 
fluorescence, and atomic absorption analysis, are applied to the 
chemical analysis of composition gradients in quenched binary mix- 
tures of molten salts that have been electrolyzed between silver 
electrodes. The results demonstrate the merging of the diffusion 
layers from cathode and from anode, confirming the shapes of the 
composition profiles predicted from the ion flow analysis based on 
Faradaic, migrational and diffusional flows. Effective diffusion co- 
efficients for the electrolyte contained in a porous matrix (Y2Os) 
are derived from the ratios of known electrolyte conductance and 
of measured conductance in the matrix. The methods are shown to 
be applicable to the analysis of composition gradients in molten salt 
battery electrolytes. 


4341 (DOE/ET/25206—1) Recycle of battery compo- 
nents. Final report. Pemsler, J.P.; Spitz, R.A. (Castle Tech- 
nology Corp., Woburn, MA (USA)). 1981. Contract AC02- 
80ET25206. 109p. NTIS, PC A06/MF A0O1. Order Number 
DE82003659. 

The recycle-disposal scenario has been considered for the 
batteries nickel/zinc, nickel/iron, zinc/chlorine, zinc/bromine, 
sodium/sulfur and lithium-aluminum/metal sulfide. Flowsheets are 
presented which include disassembly, materials handling, melting or 
solubilization, liquid/solid separations, purifications and waste han- 
dling. Material and energy balances are provided for all major 
streams and capital and operating costs for typical plant sizes are 
presented. Recycle is a viable option in all cases. Recommendations 
are made as to which are the best process options and for addition- 
al studies on the sodium/sulfur and lithium-aluminum/metal sulfide 
batteries. 


4342 (DOE/NASA/12726—12) Advances in membrane 

for the NASA Redox Energy-Storage System. 
Ling, J.S.; Charleston, J. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). 1980. Contract AI04-80AL12726. 18p. (NASA- 
TM—82701; CONF-8009171—2). NTIS, PC A02/MF A011. 
Order Number DE82001505. 

From Electrochemical Society meeting; Hollywood, FL, 
USA (5 Sep 1980). 

Anion exchange membranes used in the NASA-Redox 
Energy Storage System based on the soluble iron and chromium 
chloride redox couples, have been under development by Ionics, 
Inc. for the past five years. The membrane serves as a charge trans- 
ferring medium as well as a reactant separator and is the key en- 
abling component in this storage technology. Each membrane for- 
mulation undergoes a series of screening tests for area-resistivity, 
static (non-flow) diffusion rate determination, and performance in 
Redox systems. The CDIL series of membranes (a copolymer of 
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vinylbenzyl chloride and dimethylaminoethyl methacrylate) has, by 
virtue of its chemical stability and high ion exchange capacity, 
demonstrated superior properties in the Redox environment. Recent 
improvements made in the area of ion selectivity and resistivity 
within the last year have resulted from minor variations in the 
membrane formulations. Results of these screening tests are as fol- 
lows: area-resistivity = 5.4 2 . cm? when equilibrated in 1.0 M 
FeCl; static diffusion/selectivity = 20 ug Fe**/hr/cm?. Additional 
resistivity results at several acid and iron solution concentrations, 
iron diffusion rates, and time dependent iron fouling of the various 
membrane formulations are presented in comparison to past stand- 
ard formulations. 


4343 (DOE/NASA/51044—22) Effect of positive pulse- 
charge waveforms on the energy efficiency of lead-acid trac- 
tion cells. Smithrick, J.J. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). 1981. Contract AI01-77CS51044. 10p. (NASA- 
TM—82709). NTIS, PC A02/MF A0Ol. Order Number 
DE82002071. 

The effects of four different charge methods on the energy 
conversion efficiency of 300 ampere-hour lead-acid traction cells 
were investigated. Three of the methods were positive pulse charge 
waveforms; the fourth, a constant current method, was used as a 
baseline of comparison. The positive pulse charge waveforms were: 
120 Hz full wave rectified sinusoidal (FWRS), 120 Hz silicon con- 
trolled rectified (SCR); and 1 kHz square wave (SW). The constant 
current charger was set at the time average pulse current of each 
pulse waveform, which was 150 amps. The energy efficiency does 
not include charger losses. The lead-acid traction cells were 
charged to 70% of rated ampere-hour capacity in each case. The 
results of charging the cells using the three different pulse charge 
waveforms indicate there was no significant difference in energy 
conversion efficiency when compared to constant current charging 
at the time average pulse current value. 


4344 (LBL—13108) Batteries of the future for vehicle 
applications. Cairns, E.J. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1980. Contract W-7405-ENG-48. 23p. (CONF- 
8010217—2). NTIS, PC A02/MF A0Ol. Order Number 
DE82001773. 

From International symposium on electrochemistry in indus- 
try: new directions; Cleveland, OH, USA (20 Oct 1980). 

The advantages of electric-powered vehicles are discussed, 
and power and energy requirements are considered. The develop- 
ment status of some advanced batteries for electric vehicles is dis- 
cussed. (WHK) 


4345 (LBL—13263) Study of the secondary Li electrode 


in organic electrolyte. Eisenberg, M. (Lawrence Berkeley 
Lab., CA (USA); Electrochimica Corp., Mountain View, 
CA (USA)). Apr 1981. Contract W-7405-ENG-48. 45p. 
NTIS, PC A03/MF AO1. Order Number DE82001508. 

The objective of this eight-month program was a prelimi- 
nary Phase I study of the electrochemical and morphology aspects 
of lithium anode rechargeability in organic electrolyte ambient tem- 
perature systems. It is now increasingly recognized that the limita- 
tion of lithium anode rechargeability may have a serious effect on 
the future development and capabilities of ambient temperature 
high energy secondary lithium batteries. To provide a basis for 
future reliable evaluation of electrolyte systems, it was necessary to 
examine the technique of stripping efficiency studies for lithium 
with particular reference to the effect of substrates, amount of 
charge passed, current density and other conditions. Next was a de- 
velopment of a technique for lithium electrode preparation for elec- 
trodedeposition for scanning electron microscopy (SEM) studies. 
With these techniques, a number of basic electrolyte systems were 
examined in order to elucidate directions in which future efforts in 
this area should be made. 


4346 (SAND—81-1144C) Passivation of lithium in 
acetonitrile solutions of SQ.. Jaeger, C.D.; Delnick, F.M. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 9p. (CONF-811013—9). NTIS, 
PC A02/MF AO1. Order Number DE82003053. 
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From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 

The complex impedance of passive lithium electrodes in 
acetonitrile solutions of SO2 was measured over the frequency 
range of 8 kHz to 0.5 Hz. The response of lithium anodes to a gal- 
vanostatic pulse was evaluated at different current densities. The re- 
sponse of the lithium electrode to these galvanostatic-pulses was re- 
lated to features of the complex impedance spectrum. The addition 
of water to the system affected both the complex impedance and 
pulse behavior of the lithium electrode. A voltage delay was ob- 
served only after water had been added to the cell. Other factors 
such as temperature and passage of current also affect the complex 
impedance spectrum of the lithium electrode. 6 figures. 


4347 (SAND—81-8013) Solid-electrolyte oxide-ion elec- 
trode for molten nitrates. Nissen, D.A. (Sandia National 
Labs., Livermore, CA (USA)). Oct 1981. Contract AC04- 
76DP00789. 22p. NTIS, PC A02/MF AO1. Order Number 
DE82003878. 

An oxide ion sensitive electrode of the type Pb, PbO/ 
ZrO2(Y203)// was constructed and its performance tested in the 
binary, equimolar molten salt NaNOs3-KNOs over the temperature 
range 336 to 350°C. The response of this electrode to oxide ion 
concentrations over the range 10~* to 10-*° moles/kg is linearly de- 
pendent upon log [0/sup =/], and dE/dlog[0/sup =/] corresponds 
to a two-electron process. 


4348 (DOE/ET/25103—2) Development of a hollow 
glass fiber sodium-sulfur battery suitable for use by electric 
utilities for vehicular propulsion. Annual report, January 
1978-March 1979. Levine, C. (Dow Chemical U.S.A., 
Walnut Creek, CA). [nd]. Contract AC02-76ET25103. 40p. 
NTIS, PC A03/MF AO1. Order Number DE82003650. 

Progress on the continuing research and development effort 
to build a rechargeable sodium-sulfur battery which uses sodium 
ion conducting glass as the electrolyte is reported. The longest 
lived six ampere-hour cell cycled continuously for 244 cycles over 
369 days at 70 to 90% of capacity. Two other cells had lifetimes of 
over 300 cycles. Previous maximum lifetime had been 94 days and 
217 cycles. Cell failures were due to fiber breaking, collapse of the 
anode cup, sodium leaking through the tubesheet, and air leaking 
into the cell. Progress was made in solving the problems in each of 
these areas. Cell operating performance was made more uniform by 
utilizing a molybdenum (sputtered) plated aluminum foil as the 
cathode instead of the graphite plated foil. Larger 20 and 40 
ampere-hour cells were assembled and operated. Development and 
testing of safe designs for the 40 A-h cell were begun. A six cell 70 
watt-hour battery was assembled and operated to verify perform- 
ance predictions. A cell testing station capable of continuously 
monitoring and cycling 40 individual cells was built. 


29 ENERGY PLANNING AND POLICY 
REFER ALSO TO CITATION(S) 6578 


4349 (INIS-mf—6424, pp vp) World energy demands - 
can thermonuclear power satisfy them. Titterton, E. (Austra- 
lian National Univ., Canberra. Dept. of Nuclear Physics). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 4374, 4375, 4378, 4507 


4350 (LBL—12325) Common sense reasoning about pe- 
troleum flow. Rosenberg, S. (Lawrence Berkeley Lab., CA 
(USA)). Feb 1981. Contract W-7405-ENG-48. 8p. (CONF- 
810889—1). NTIS, PC A02/MF A0Ol. Order Number 
DE82002589. 

From International joint conference on artificial intelligence; 
Vancouver, Canada (24 Aug 1981). 

This paper describes an expert system for understanding and 
Reasoning in a petroleum resources domain. A basic model is im- 
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plemented in FRL (Frame Representation Language). Expertise is 
encoded as rule frames. The model consists of a set of episodic con- 
texts which are sequentially generated over time. Reasoning occurs 
in separate reasoning contexts consisting of a buffer frame and 
packets of rules. These function similar to small production sys- 
tems. reasoning is linked to the model through an interface of Senti- 
nels (instance driven demons) which notice anomalous conditions. 
Heuristics and metaknowledge are used through the creation of fur- 
ther reasoning contexts which overlay the simpler ones. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 3274, 3579, 3593, 3594, 3596, 3602, 3621, 
3776, 4148, 4369, 4374, 4375, 4403, 4439, 4442, 4507 


4351 (ANL/CNSV-TM—83) Discussion paper on energy 
grant alternatives. Humphrey, B.; Clifford, D.; Gunnison, F.; 

Tatar, J. eax National Lab., IL (USA)). Jul 1981. 

Contract W-31-109-ENG-38. 25p. NTIS, PC A02/MF AOl1. 

Order Number DE82003263. 

The federal grant-in-aid system now consists of three general 
types of grants: categorical grants; block grants; and general reve- 
nue sharing. These are discussed and compared. The types of com- 
plications that may arise from implementation of these grants pro- 
posals are discussed. Some proposals for the possible consolidation 
of programs that the Department of Energy offices now administer 
are summarized. (MCW) 


4352 (BNL—51424) Application of the Brookhaven 
energy-economic assessment model in the Portugal-US coop- 
erative assessment. Rogers, S.; Kyle, S.; McGranahan, G.; 
Mubayi, V. (Brookhaven National Lab., Upton, NY 
(USA)). Jun 1981. Contract AC02-76CH00016. 74p. NTIS, 
PC A04/MF AO1. Order Number DE82003256. 

This report describes the application of the Brookhaven 
Energy Economic Assessment Model (BEEAM) in the Portugal- 
US Cooperative Energy Assessment. Two projections of economic 
growth provided by the Government of Portugal for the period 
1977 to 2010, with 1990 and 2000 as intermediate years, were used 
to drive the model. The main objectives in applying BEEAM were 
to investigate for each of the two scenarios and projected reference 
years the following: the detailed structure of energy demand at a 
sectoral level; the primary energy resources required to meet the 
final energy demand; the overall balance of trade due to both 
energy and nonenergy imports; the consistency or lack thereof be- 
tween the projected sectoral growth rates; and the implication of 
the growth rates in regard to aggregate levels fixed capital forma- 
tion. Additionally, the impacts of the accelerated and moderate 
energy conservation cases developed on energy demand, resource 
requirements, and the balance of trade were also determined. The 
structure of BEEAM, which consists of an energy-denominated 
input-output representation of the economy coupled to an energy 
supply-demand network and its mode of application in the Portugal 
assessment are described in detail in Appendix A. 


4353 (CONF-800633—(Vol.2), pp 13.2.1-13.2.3) United 


Nations ocean energy programme. Neuman, L.D. (United 
Nations, New York). Jun 1980. NTIS, PC Al4/MF AO1. 
Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

At its thirty-third session, the United Nations General As- 
sembly decided to convene a United Nations Conference on New 
and Renewable Sources of Energy (UNERG) in 1981. Now sched- 
uled for August in Nairobi, Kenya, preparatory work is underway 
in eight technical panels dealing with ocean energy, wind energy, 
geothermal energy, oil shale and tar sands, fuel wood and charcoal, 
solar energy, biomass, and hydropower. The first meeting of the 
technical panel on ocean energy took place in November 1979 and 
dealt with global ocean energy resources. Major attention was fo- 
cused upon OTEC, tidal and wave energy with emphasis upon the 
role of developing countries in their development. Other ocean 
energy sources under discussion include ocean currents, offshore 
winds, marine biomass, ocean geothermal and salinity gradients. 
The possibilities for international ocean energy development will be 
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discussed with particular regard to the priorities and needs of de- 
veloping countries. 


4354 (DOE/EIA/10669—T1) Annual report to Con- 
gress, 1979: macroeconomic simulations. (Data Resources, 
Inc., Washington, DC (USA)). 1979. Contract ACOI- 
80E110669. 484p. NTIS, PC A21/MF A0Ol. Order Number 
DE82003294. 

A new 25-year model-based simulation has been released. 
This note gives details of the outlook and of the important assump- 
tions underlying the construction of the simulation. Two projec- 
tions have been released. TRENDLONG1279 has a solution inter- 
val from 1979:4 to 1990, and is thus identical in form to DRI's 
usual quarterly long-term projections. TRENDLONG2004 has a 
solution interval from 1979:4 to 2004. The two simulations are iden- 
tical from 1979 to 1990. Both are consistent with the most recent 
short-term forecast, CONTROL112179, full details of which appear 
in the December 1979 Review and in MODELNOTE 188. While 
the average annual rate of growth of real GNP between 1979 and 
2000 has been revised from 3.1% to 2.6%, the projected average 
annual rate of inflation has been raised to 7.0% from 5.7%. This 
puts the price level 30% above the previous estimate in 2000. The 
rate of increase of energy prices, in particular, has been revised sub- 
stantially upward. The price of a barrel of Saudi Arabian light 
crude is now projected to rise to $176 by 2000 and to $252 by 2004. 
In the new projections, GNP consistently remains below its poten- 
tial path, and significant variations in growth take place from year 
to year. These variations emanate mainly from inbuilt stock-adjust- 
ment mechanisms of the economy, rather than from exogenous 
shocks or from policy mistakes. The economy currently appears to 
be on the brink of a recession, which is expected to lead to a fall in 
real GNP of 1.5% in 1980. The following two years should see 
some recovery, with 3.2% real growth projected for 1981 and 
4.1% for 1982. A further period of weak growth takes place in the 
early 1990s. Housing is weak due to a marked slackening in the rate 
of growth of the house-buying population. From 1995 on, gross na- 
tional product converges gradually towards potential. 


4355 (DOE/EIA/10669—T2) Annual report to Con- 
gress, 1979: macroeconomic simulations, Book III. (Data Re- 
sources, Inc., bee ge DC (USA)). 22 Jan 1980. Con- 
tract ACO1- 80E11066 250p. NTIS, PC Al1/MF AOI. 
Order Number DE82003295. 

Alternative 25-year trend forecasts HIGHTREND2004 and 
LOWTREND2004 have been released. The methodology used in 
generating these scenarios is similar to that outlined in the special 
study Alternative Long-Run Growth Trends for the US Economy: 
1979 to 1990, which appeared in the Fall 1979 Long-Term Review. 
These alternative 25-year trends assume that potential output 
growth for the US economy differs significantly from its TREND- 
LONG2004 path. The difference is accounted for by variations in 
factor inputs (labor and capital) and in factor productivity. In the 
high-trend path potential output is 10% above its TREND- 
LONG2004 value by 2004, and the low-trend path is 10% below. 
Potential output growth in TRENDLONG2004 averages 2.7% 
growth from 1979 to 1990 and 2.3% from 1990 to 2004. Compara- 
tive rates for HIGHTREND2004 are 3.1% from 1979 to 1990 and 
2.7% from 1990 to 2004, while for LOWTREND2004, average 
growth of potential is 2.2% from 1979 to 1990 and 1.9% from 1990 
to 2004. As a result, total supply equal to that of the high trend in 
2004 would not be reached in the low trend until more than a 
decade later. 


4356 (DOE/EIA/10669—T3) Annual report to Con- 
gress, 1979: macroeconomic simulations, Book II. (Data Re- 
sources, Inc., Washington, DC (USA)). 1979. Contract 
ACO01-80EI10669. 377p. NTIS, PC A17/MF AOl1. Order 
Number DE82003293. 

A new 25-year model-based simulation has been released. 
This note gives details of the outlook and of the important assump- 
tions underlying the construction of the simulation. Two projec- 
tions have been released. TRENDLONG1279 has a solution inter- 
val from 1979:4 to 1990, and is thus identical in form to DRI's 
usual quarterly long-term projections. TRENDLONG2004 has a 
solution interval from 1979:4 to 2004. The two simulations are iden- 
tical from 1979 to 1990. Both are consistent with the most recent 
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short-term forecast, CONTROL112179, full details of which appear 
in the December 1979 Review and in MODELNOTE 188. While 
the average annual rate of growth of real GNP between 1979 and 
2000 has been revised from 3.1% to 2.6%, the projected average 
annual rate of inflation has been raised to 7.0% from 5.7%. This 
puts the price level 30% above the previous estimate in 2000. The 
rate of increase of energy prices, in particular, has been revised sub- 
stantially upward. The price of a barrel of Saudi Arabian light 
crude is now projected to rise to $176 by 2000 and to $252 by 2004. 
In the new projections, GNP consistently remains below its poten- 
tial path, and significant variations in growth take place from year 
to year. These variations emanate mainly from inbuilt stock-adjust- 
ment mechanisms of the economy, rather than from exogenous 
shocks or from policy mistakes. The economy currently appears to 
be on the brink of a recession, which is expected to lead to a fall in 
real GNP of 1.5% in 1980. The following two years should see 
some recovery, with 3.2% real growth projected for 1981 and 
4.1% for 1982. A further period of weak growth takes place in the 
early 1990s. Housing is weak due to a marked slackening in the rate 
of growth of the house-buying population. From 1995 on, gross na- 
tional product converges gradually towards potential. 


4357 (DOE/ET/15078—T15) Results of FY 1979 pro- 
D. Vol. Il: heat-engines worksheets 
., Alexandria, VA (USA)). Mar 
1979. Contract AC03-77ET 15078. 261p. NTIS, PC Al2/MF 
A0l. Order Number DE81025438. 
espe of document are illegible. 

This appendix contains the work sheets used in a project for 
evaluating the cost, environmental impacts, social effects, legal and 
institutional effects, and probable market penetration of advanced 
diesel engines, Stirling engines, and closed-cycle gas turbines for 
use in industrial plants and electric utilities. (LCL) 
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REFER ALSO TO CITATION(S) 3191, 3192, 3257, 3456, 3595, 3618, 3620, 
4282, 4357, 4384, 4392, 4393, 4394, 4406, 4411, 4547, 5386, 5427, 5468, 5469, 
5620, 5669, 5670, 5673, 5674, 5675, 6268 


4358 (BNL—51300) Health and environmental effects of 
the national energy plan: a critical review of some selected 
issues. Morris, S.C.; Fischer, H.; Calef, C.; Crowther, M.A.; 
Finch, S.J.; Hamilton, L.D.; Moskowitz, P.D.; Nagy, J.; 
Rowe, M.D.; Sevian, W.A.; Thode, H.C. (Brookhaven Na- 
tional Lab., U ton, NY (USA)). Sep 1980. Contract AC02- 
76CH00016. 110p. NTIS, PC A06/MF AOl1. Order Number 
DE82003257. 

This is the first Health and Environmental Effects Document 
(HEED) on the National Energy Plan (NEP). As such, it can pro- 
vide: (a) an overview of the health and environmental effects that 
may be expected from current US energy planning; (b) quantitative 
approaches to the analysis of these impacts, in the form of dose- 
response functions and example applications in context; (c) a frame- 
work for individual technology-based HEEDs; and (d) a back- 
ground against which emerging technologies may be measured. 
Thus, this first NEP-HEED deals in depth with general and con- 
tinuing thrusts of the NEP process: increased use of coal, continued 
reliance on nuclear, and eventual increased application of renew- 
able technologies. Special attention is directed to the public health 
aspects of air pollution from coal, including an overview of recent 
health studies on effects of particles, sulfur dioxide, hydrocarbons, 
and radionuclides. Environmental topics including acid rain, the 
carbon dioxide problem, crop damage, coal mining, and solid waste 
disposal are also discussed. Nuclear safety and mill tailings are ana- 
lyzed. Finally, a general assessment of the health effects of renew- 
able technologies is given. 


(DOE/EV/74010—T2) Technical studies and re- 


—_ Corp., (USA). Eastern Technical 
iv.). Feb 1981. Contract AT03-76EV74010. 69p. NTIS, 
PC A04/MF A01. Order Number DE82000532. 





573 / ERA VOL. 7, NO.3 


Technical tasks under this contract were performed within 
five task areas designated in the Statement of Work. These five task 
areas correspond to organizational elements within the Office of the 
Assistant Secretary for Environment as follows: Office of Program 
Coordination; Office of Management Support; NEPA Affairs Divi- 
sion; Office of Environmental Assessments; Environmental and 
Safety Engineering Division; and Office of Health and Environ- 
mental Research. Descriptions of task activities conducted in each 
of these five task areas are presented in the five sections of this 
report. 


4360 (INIS-mf—5876, pp 39-44) Ethical norms in the 

use of radiation and nuclear power. Oftedal, P. (Oslo Univ. 

ONS Sake Inst. for Generell Genetikk). 1980. Dep. NTIS 
Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Ethically satisfactory behavior in work with radiation should 
be governed by the same basic moral requirements as are our other 
functions in society. These requirements are condensed into three 
concepts: honesty, consistency and generosity. Several situations 
where ethics are involved are discussed as examples. 


4361 (INIS-mf—6132) No. 344 Decision of the Ministry 
of Communications revising the Decision of the Ministry of 
Communications on the Transport of Dangerous Substances 
by Road. 22 Mar 1979. 27p. (In Finnish). NTIS (US Sales 
Only), PC A03/MF A011. 

This Order amends Order No. 610/78 of 9 August 1978 con- 
cerning the transport of dangerous goods by road. It introduces 
changes in Class 7 dangerous goods which include radioactive ma- 
terials and prescribes, inter alia, that package specifications and ap- 
provals must comply with the relevant provisions of the ADR 
unless otherwise determined by the competent authority. 


4362 (INIS-mf—6133) No. 610 Decision of the Ministry 
of Communications on the rt of Dangerous Sub- 


stances by Road. 9 Aug 1978. 144p. (In Finnish). NTIS (US 
Sales Only), PC A07/MF AOl1. 

This Order on the transport of dangerous goods by road, is 
based on the Annexes of the European Agreement concerning the 
International Transport of Dangerous Goods by Road (ADR) 
which lay down technical requirements for radioactive materials 
(Class 7). The ADR came into force in Finland on 28 March 1979. 


— (INIS-mf—6137) Transport and Handling of Dan- 
us Goods. Dangerous Goods Code 1979 No.9. 15 Dec 
1979. lp. (In French). NTIS (US Sales Only), PC A02/MF 


This Order by the Minister of Transport amends and supple- 
ments the Order of 15 April 1945 approving the regulations for the 
transport of dangerous goods by rail, land and inland water-ways. 
The amending provisions are in a separate booklet. 


4364 (INIS-mf—6141) Specific aspects of insurance of 

nuclear risks. Angelici, C. (Comitato Nazionale per 

a Nucleare, Rome (Italy); Ente Nazionale per 

ia Tt Elettrica, Rome (Italy)). Mar 1980. 15p. (In Ital- 
S (US Sales Only), PC A02/MF AO1. 

The following questions are discussed in connection with the 
insurance of nuclear risks: insurance techniques, the nuclear 
operator's limitation of liability in amount and in time, its channel- 
ling, the principle of sole liability and exonerations, the insurers’ po- 
sition, the cover provided and state intervention beyond that 
amount. 


4365 (INIS-mf—6143) Two decades of work and experi- 
ence in cover for nuclear risks. Galazzo, V. (Comitato Na- 
zionale per l'Energia Nucleare, Rome (Italy); Ente Nazion- 
ale per l'Energia Elettrica, Rome (Italy)). Mar 1980. 2I1p. 
(In Italian). (CONF-8003152—6). NTIS (US Sales Only), 
PC A02/MF AO1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 


Italy (13 Mar 1980). 
paper reviews the system for insuring nuclear risks and 


in particular the creation of nuclear insurance pools, notably the 
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Italian Insurance Pool for Nuclear Risks. Collaboration on the na- 
tional and the international insurance market, as well as the legal 
basis in Italy for establishing this type of insurance are also dis- 
cussed. 


4366 (INIS-mf—6146) Creation and operation of the 
European Mutual Association for Nuclear Insurance 
EMANI. Van Gulck, M.A. (Comitato Nazionale per 
‘Energia Nucleare, Rome ay Ente Nazionale per 
Freaky Elettrica, Rome (Italy) Mar 1980. 13p. (In 
French). (CONF-8003152—7). S (US Sales Only), PC 
A02/MF AOl1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sou.ces: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

This general survey of the evolution of the nuclear 
operator's liability, with reference to the revision of the Paris Con- 
vention and the Brussels Supplementary Convention, describes the 
context in which the European Mutual Association for Nuclear In- 
surance (EMANI) was created and its operation. The author con- 
siders the repercussions of the European operator's increased liabili- 
ty on the nuclear insurance pool market and the consequences of 
the Three Mile Island accident for property damage insurance. 


4367 (INIS-mf—6151) Ministerial Decree of 12 May 
1980 authorising Agip Nucleare S.p.a. in Rome to undertake 
health physics and medical supervision of protection against 
ionizing radiation. 29 May 1980. 2p. (In Italian), NTIS (US 
Sales Only), PC A02/MF AO1. 

Section 83 of Decree No. 185 of 13 February 1964 on pro- 
tection against ionizing radiation provides that institutions previous- 
ly authorized by the Minister of Labor and Social Security may, on 
condition that they are adequately equipped for such services, be 
authorized to undertake health physics and medical supervision of 
personnel. This Decree accordingly authorizes the Agip Nucleare 
Company to carry out this work. 


4368 (INIS-mf—6152) Decree of the President of the 
Republic No. 895 of 20 November 1979: implementation of 
amendments to Annexes A and B of the European Agreement 
of 30 September 1957 concerning the International Carriage 
of Dangerous Goods by Road (ADR) notified to the Secre- 
tary-General of the United Nations between 1970 and 1978. 3 
— — 2p. (In Italian). NTIS (US Sales Only), PC A02/ 
A0l. 


Italy ratified the European Agreeement on the International 
Carriage of Dangerous Goods by Road (ADR) of 30 September 
1957 (Act No. 1839 of 12 August 1962). Decree No. 895 of the 
President of the Republic of 20 November 1979 implements in Italy 
the amendments made in recent years to Annexes A and B (which 
cover radioactive materials) of the Agreement. 
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4369 (DOE/IA—0012) Energy industries abroad. 
(USDOE Assistant Secretary for International Affairs, 
Washington, DC). 1981. 299p. NTIS, PC A13/MF 
A01. Order Number DE82001896. 

This volume examines the relationship between foreign gov- 
ernments and energy industries in many of the world’s most impor- 
tant energy producing and consuming nations. This publication is a 
revision of a similar study, The Role of Foreign Governments in 
the Energy Industries, published by the Department of Energy in 
1977. A revision was appropriate due to the changing world energy 
market and evolving relationships between national governments 
and private energy companies. On a country-to-country basis, 
Energy Industries Abroad traces the history of hydrocarbon explo- 
ration and production and reviews the concessionary and other 
contractual arrangments entered into by foreign governments and 
international oil companies. The study describes petroleum legisla- 
tion that was enacted, how government institutions gradually as- 
sumed more responsibility for energy matters and how the former 
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concessionaires adapted to accomodate this increased government 
participation in the energy sector. 


4370 (SAND—81-2222C) Advanced technology for in 
situ technology and fossil energy. Trae; —— , R.K. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981 Contract 
AC04-76DP00789. 14p. (CONF-811018—2). NTIS, PC 
A02/MF A0O1. Order umber DE82001315. 

From Showcase for technology conference; Albuquerque, 
NM, USA (28 Oct 1981). 

The state of New Mexico has extensive energy and mineral 
resources and a sophisticated technical base to support industrial 
development and use of those resources. Work in the laboratories 
of the scientists and engineers of the state is having an impact on all 
aspects of energy and mineral development, i.e., the areas of explo- 
ration, drilling and mining, enhancing recovery, recovery processes, 
conversion processes, diagnostics, and environmental effects. This 
cursory review provides a glimpse at the technological capabilities 
and programs carried out at universities and national laboratories in 
New Mexico. A list of the institutions and their contacts is append- 
ed. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 4473, 5469 


4371 (DOE/CS/20025—T2) Assessment of risk analysis 
models. Greenberg, J.S. (Dynatrend, Inc., Woburn, MA 
(USA); ECON, Inc., Princeton, NJ (USA)). 17 Mar 1978. 
Contract AC03-77CS20025. 143p. NTIS, PC A07/MF AO0O1. 
Order Number DE81029319. 

Descriptive material is provided on three commercially 
available risk analysis models. The descriptive material consists of 
summaries of risk model input data requirements, output reports 
and general model characteristics. Data is also provided on other 
pertinent parameters such as applicable computer type, running 
time, and operating and acquisition costs. ECON also determined 
typical users and uses of the three commercially available risk anal- 
yses models and assessed, with the assistance of Dynatrend, the ap- 
plicability of these models to the DOE Division of Buildings and 
Community Systems risk analysis efforts. Recommendations are 
also presented with respect to which model should be used in the 
conduct of Task 2. 


4372 (ORNL—5740) Energy Division annual progress 
report for period ber 30, 1980. Fulkerson, W. 
(Oak Ridge National Lab., TN (USA)). Nov 1981. Contract 
W-7405-ENG-26. 236p. NTIS, PC All/MF AOl. Order 
Number DE82002472. 

Separate abstracts are prepared for a summary chapter and 
reports on the seven sections of the ORNL Energy Division. 
(MCW) 


4373 (ORNL—5740, pp 1-18) Introduction and execu- 
tive summary. Fulkerson, W. Nov 1981. NTIS, PC All/MF 
A011. Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 

An introduction and summary are presented of research cov- 
ering: analysis and assessment of issues related to various energy 
technologies, policies, or programs; conservation and renewable 
energy technology (energy conversion, solar and geothermal 
energy); models and data (validation, models of energy demand and 
transportation, and on environmental and regional data); contingen- 
cy planning and emergency technology; and research utilization 
(technology transfer, commercialization, outreach to state and local 
governments, and technical communication and information dis- 
semination). (MCW) 


4374 (ORNL—5740, PP 41-64) Regional and Urban 


Studies Section. Davis, R.M. Nov 1981. NTIS, PC All1/MF 
AOl. Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 
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The Section conducts interdisciplinary research into alterna- 
tive energy policy and technology options and assesses the societal 
implications of these options at the urban, regional, and national 
levels. The program is designed around three interacting themes: 
integrated energy assessments; energy use analysis; and energy-in- 
formation analysis. Progress is reported on the following programs: 
decentralized solar energy technology assessment; local and munici- 
pal renewable energy planning support pilot program; analysis of 
the noneconomic factors relevant to the diffusion of Solar Total 
Energy Systems; wilderness area energy resource evaluation; rail 
transportation of coal; rail transportation of radioactive waste to re- 
positories; the comprehensive water quantity model; state-level 
highway gasoline demand model; emergency state gasoline conser- 
vation; pipeline energy consumption calculations; testing and simu- 
lating automobile fuel consumption; the residential conservation 
program; and conducting a Model and Data Validation Program 
for the Energy Information Administration. (MCW) 


4375 (ORNL—5740, pp 65-78) Economic Analysis Sec- 
tion. Shelton, R.B. Nov 1981. NTIS, PC All/MF AOl. 
Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 

The objectives of the Economic Analysis Section are to in- 
vestigate energy supply and demand issues and to perform energy 
modeling and analysis. Progress is reported on the following pro- 
grams: development of an electricity demand model including the 
role of appliance saturation; rural demand for electricity model; an 
analysis of regional economic change expected from solar technol- 
ogy; how energy systems and policies influence and are influenced 
by economic activity within a nation; issues related to resource, en- 
vironmental, and regulatory economics; and validating the DOE- 
EIA model and developing a new method for validating models. 
(MCW) 


(ORNL—5740, pe 79-99) Conservation and Use 
Analysis Section. Mixon, W.R. Nov 1981. NTIS, PC All/ 
MF AOl1. Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 

The activities of the Conservation and Use Analysis Section 
continued within two general approaches of evaluating options to 
conserve energy and scarce resources. The first approach includes 
assessment of the effectiveness of policies, prices, and technical op- 
tions for reducing end-use demand for energy and scarce fuels. A 
major activity is the continued development and improvement of 
engineering-economic models of energy use in the residential, com- 
mercial, and industrial sectors and the application of these models 
to determine the impact of various conservation strategies. A new 
activity involved development of methods to evaluate federal 
energy conservation programs and to improve their design and im- 
plementation. This included an assessment of energy audit programs 
implemented by states and utilities and the collection and manage- 
ment of energy-use data to determine program effectiveness. The 
second approach focuses on energy supply options. Activities 
within this approach include demonstration and evaluation of new 
technologies for electric energy-use management, assessment of im- 
pacts of integrating dispersed generation and storage in a utility 
system, a study of national electric reliability, assessment of a large 
district heating system with a cogeneration heat source, and analy- 
sis of appropriate uses of small solar thermal power systems. Sig- 
nificant program changes during this period include initiation of the 
project to evaluate federal conservation programs, a project requir- 
ing engineering and life-cycle analyses of commercial building con- 
servation options in support of Building Energy Performance 
Standards, a High Voltage Technology Program for which we 
have lead-laboratory responsibility, and a National District Heating 
and Cooling Program. The work on small solar thermal power sys- 
tems was phased out. 


4377 (ORNL—5740, pp 100-142) Conservation and 
Conversion Technology Section. Michel, J.W. Nov 1981. 
NTIS, PC Al1/MF A0O1. Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 
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Work in the Conservation and Conversion Technology Sec- 
tion continued to emphasize program management in energy con- 
servation areas and related in-house research and development, in 
addition to work on projects for ocean thermal energy conversion 
and geothermal energy applications. Progress is specifically report- 
ed on: heat pump research, development, and demonstration; the 
annual cycle energy system; the residential and commercial appli- 
ance management program; low-temperature heat utilization; inno- 
vative structures (earth-sheltered, etc.); building thermal envelope 
systems. (MCW) 


4378 (ORNL—5740, pp 161-189) Integrated Programs. 
Wilbanks, T.J. Nov 1981. S, PC All/MF AOl1. Order 
Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 

Progress is reported on regional integrated analysis, model 
and data validation, and conservation and solar strategy research in 
the Integrated Programs section. Programs reported on and the re- 
search projects in the programs are: Energy Planning and Policy (a 
policy studies project involving work on rational energy use and 
possible long-term CO: problems and the Oak Ridge National 
Laboratory's National Energy Perspective project; Regional Inte- 
grated Analysis (regional issue identification and assessment, multir- 
egional location analysis, national abandoned mine lands inventory, 
and terrain analysis); Model and Data Validation (validation studies 
in support of the Office of Information Validation); and conserva- 
tion and solar strategy studies (an ORNL/MITRE study to esti- 
mate energy-saving impacts of DOE’s conservation and solar pro- 


grams. (MCW) 


4379 (STU-I—188-1980) Developing the use of energy. 
Volume 1, (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). 1980. 380p. NTIS, PC A17/MF AOl. Order 
Number DE82900933. 

The volume presents comprehensive proposals for research 
and development concerning energy use inthe industrial processes 
during fiscal years 1981/82 to 1983/84. The National Swedish 
Board for Technical Development has compiled the list of propos- 
als. 


4380 (STU-I—189-1980) Developing the use of energy. 
Volume 2. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). 1980. 219p. NTIS, PC Al0/MF AOl. Order 
Number DE82900932. 

Volume 2 contains the proposals concerning research and 
development in the following fields: (i) Part of the program of the 
use of energy in vehicles, (ii) Industrial development and innovative 
projects in the program of use of energy in buildings, (iii) Part of 
the program belonging to the National Swedish Board for Techni- 
cal Development in the field of basic research related to energy. 
The list of proposals has been compiled by the board (GB). 


4381 (SURRC—67/80) Annual report 1978 - 1979. 
Wilson, H.W. (Scottish Universities Research and Reactor 
Centre, Glasgow (UK)). 1980. 39p. NTIS (US Sales Only), 
PC A03/MF AO1. 

The report of the Scottish Universities Research and Reac- 
tor Centre covers the following: research report (reactor related ac- 
tivities (physics, radiochemistry, health physics and nuclear medi- 
cine, engineering) isotope geology, radio carbon laboratory); teach- 
ing (physics, engineering, radiochemistry, health physics and nucle- 
ar medicine, geology, radiocarbon dating); reactor operation, elec- 
tronics laboratory, buildings. 
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REFER ALSO TO CITATION(S) 3345, 3422, 3456, 3471, 3472, 4133, 4136, 
4148, 4221, 4369, 4926, 5597, 5621, 5622, 5623, 5624, 5625, 5629, 5630, 5668, 
5669 


4382 (EPRI-EA—2065) Case study comparison of util- 
ity corporate models: utility modeling forum second working 
group. Final report. Shaw, R.W. Jr. (Booz, Allen and Hamil- 
ton, Inc., Bethesda, MD (USA)). Oct 1981. 138p. NTIS, PC 
A07/MF AO1. Order Number DE82900885. 
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In this second report of the Utility Modeling Forum (UMF), 
the corporate models currently employed by 12 electric utilities are 
compared by applying them to an issue selected by consensus of the 
24 utility members of the UMF working group. That issue is: what 
are the implications of alternative investment strategies for load 
management-conservation versus new generating plants; conclu- 
sions and recommendations were developed concerning: the rela- 
tive merits of different analytic approaches; future model develop- 
ment and data base priorities; and executive decision-making impli- 
cations. The results of over 100 model runs were used to develop 
the conclusions. In addition, some supplementary information on 
corporate models is available through a companion set of working 
papers. 


4383 (EPRI-P—2073) Alternative nuclear technologies. 
Final report. Schubert, E. (International Energy Systems 
Corp., San Pg CA (USA)). Oct 1981. 118p. SXTIS, PC 
A /MF A 1. Order Number DE82900974. 

The aaah was to compare the lead times required to de- 
velop a select group of nuclear fission reactor types and fuel cycles 
to the point of readiness for full commercialization. Along with 
lead times, fuel material requirements and comparative costs of pro- 
ducing electric power were estimated. The study used a conserv- 
ative approach and consistent criteria for all systems in its estimates 
of the steps required and the times involved in developing each 
technology. The impact of the inevitable exhaustion of the low- or 
reasonable-cost uranium reserves in the United States on the desir- 
ability of completing the breeder reactor program, with its favor’- 
ble long-term result on fission fuel supplies, is discussed. The long 
times projected to bring the most advanced alternative converter 
reactor technologies - the heavy water reactor and the high-tem- 
perature gas-cooled reactor - into commercial deployment when 
compared to the time projected to bring the breeder reactor into 
equivalent status suggest that the country’s best choice is to devel- 
op the breeder. The perceived diversion-proliferation problems 
with the uranium-plutonium fuel cycle have workable solutions that 
can be developed which will enable the use of those materials at 
substantially reduced levels of diversion risk. 


(INIS-mf—6136) Decree No. 80-279 of 16 April 
1980 publishing the Agreement between the Government of 
the French Republic and the Swiss Federal Council on infor- 
mation exchange in the event of an accident having radiation 
consequences signed in Paris on 18 October 1979. 22 Apr 
a 2p. (In French). NTIS (US Sales Only), PC A02/MF 
AOl. 
This Agreement came into force by an exchange of notes on 
13 December 1979. The Agreement, which is similar to the 
German-Swisss Agreement of 31 May 1978 on Radiation Protection 
in Case of Emergency, provides in particular for the setting up of a 
mechanism for communications on emergency situations in the ter- 
ritories of both countries, which are likely to have radiation conse- 
quences. 


4385 (INIS-mf—6138) Decree No. 80-247 of 3 April 
1980 concerning research on thermonuclear fusion by inertial 
confinement. 6 Apr 1980. Ip. (In French). NTIS (US Sales 
Only), PC A02/MF AO1. 

Decree No. 80-247 of 3 April 1980 (Official Gazette of 6 
April 1980) lays down the procedure to be followed by institutes or 
persons engaging in study and research in thermonuclear fusion by 
inertial confinement. The purpose of the Decree is to put these ac- 
tivities under State control so as to ensure that any information, 
documents, or processes resulting therefrom are not used in a 
manner harmful to the national security. 


4386 (INIS-mf—6142) International aspects of nuclear 
energy - guarantees for peaceful applications. Longo, P. (Co- 
mitato Nazionale per l'Energia Nucleare, Rome (Italy); 
Ente oe l‘Energia Elettrica, Rome (Italy)). Mar 
aa 13 talian). (CONF-8003152—10). NTIS (US 

ee Only), Pe PC A02/MF AOl1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 
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The author considers activities connected with treaties and 
international agreements in the context of safeguarding nuclear ma- 
terials and technology and protection against radioactive contami- 
nation. A review is provided of the Non-Proliferation Treaty, the 
Convention on Physical Protection, the International Fuel Cycle 
Evaluation and the London Dumping Convention. 


4387 (INIS-mf—6144) Normative questions connected 
with the procedure for approval and operation of nuclear in- 
stallations. Nocera, F. (Comitato Nazionale > a l’Energia 
Nucleare, Rome (Italy); Ente Nazionale pe: ergia Elet- 
trica, Rome (Italy)). Mar 1980. 13p. (in I ication’ (CONF- 
8003152—1). NTIS (US Sales Only), PC A02/MF AO1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

Recent regulatory developments in the licensing procedure 
for nuclear installations in Italy are discussed in the light of techni- 
cal and scientific developments and international rules. The author 
then discusses the questions likely to be further defined and regulat- 
ed, i.e. requirements for possession of fuels and fuel storage facili- 
ties, nuclear plant decommissioning, protection of the population 
with reference to the directives of the European Communities. 


4388 (INIS-mf—6145) Legal aspects of the transfer of 
nuclear technology. Sartorelli, C. (Comitato Nazionale per 
lEnergia Nucleare, Rome (Italy); Ente Nazionale per 
l'Energia Elettrica, Rome (Italy)). Mar 1980. 18p. (In Ital- 
ian). (CONF-8003152—2). NTIS (US Sales Only), PC A02/ 
MF AOI. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

The paper stresses the importance of nuclear technology 
transfer and describes the legal instruments for transfer of technical 
and scientific technology, particularly from the contractual view- 
point. A description follows of the setting-up of national joint ven- 
tures for nuclear power plant projects with emphasis on technologi- 
cal know-how to enable operation of plants in compliance with 
safety standards. The possibility is discussed of the export of nucle- 
ar technology, and finally mention is made of a proposal for a ‘code 
of conduct’ on such transfers in the framework of the United Na- 
tions, having regard to the ‘London agreements’ on nuclear exports. 


4389 (INIS-mf—6147) Administrative competence of re- 
gions in connection with the establishment of power plants. 
Poidomani, C. (Comitato Nazionale per l'Energia Nucleare, 
Rome (Italy); Ente Nazionale per l'Energia Elettrica, Rome 
(Italy)). Mar 1980. 18p. (In Italian). (CONF-8003152—9). 
NTIS (US Sales Only), PC A02/MF AO1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

This paper which is divided into two parts, analyses the con- 
cept of competence underlying the regulations concerning the 
transfer of certain state duties to the regions. The author considers 
that this concept does not seem adaptable to the various functions 
the regions are required to discharge in the energy field. A descrip- 
tion follows of the technical and administrative authority given to 
the regions in the licensing process for power-producing plants. 
The second part of the paper deals with recent regulations concern- 
ing energy conservation and development of alternative energy 
sources, in the context of regional competence. 


(INIS-mf—6150) Regulatory, administrative and 
financial problems raised by radioactive waste disposal. 
Reyners, P. (Nuclear Energy Agency, 75 - Paris (France)). 
(Comitato Nazionale per l’Energia Nucleare, Rome (Italy); 
Ente Nazionale per l'Energia Elettrica, Rome (Italy)). Mar 
= ae (In French). (CONF-8003152—4). NTIS (US 

y), PC A03/MF AO1. 

From 15. Rome nuclear congress on nuclear energy and in- 
tergrative sources: financial, legal and insurance aspects; Rome, 
Italy (13 Mar 1980). 

This paper analyses the salient aspects of the non-technical 
problems involved in radioactive waste disposal: the division of 
operational, regulatory and administrative responsibilities, the use- 
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fulness of providing a form of institutional control of the waste dis- 
posed of, and the question of the length of time for such mecha- 
nisms, both of which are closely linked to the preceding point. A 
description follows of the R and D financing mechanisms in the 
field and of the surveillance systems to be set up. Finally, mention 
is made of the legal and practical difficulties encountered in the ap- 
plication of the third party liability and insurance regime to long- 
term waste management and the international dimension of all these 
questions. 


4391 (INIS-mf—6154) Amendments to the Nuclear In- 
stallations, Fissionable Materials and Ores ; General 
Administrative Order of 26 April 1972, Stb. 1972, 242. 26 
Apr 1972. 5p. NTIS (US Sales Only), PC A02/MF AO1. 

The main amendments laid down by this Order concern 
changes in the procedures for notification of applications and lodg- 
ing objections to the holding of fissionable materials, as well as ex- 
emptions from licensing under the Nuclear Energy Act for estab- 
lishments which are not used for a production process linked with 
the fuel cycle or which hold fissionable materials which do not 
contain plutonium or enriched uranium above certain activity 
limits. 


4392 (INIS-mf—6155) Protocol between the Nuclear 
Protection and Safety Bureau representing the Nuclear Au- 
thorities of Portugal and the Nuclear Energy Commission of 
Spain on Co-operation in Nuclear Safety. 31 Mar 1980. 8p. 
(In Portuguese). NTIS (US Sales Only), PC A02/MF AOI. 

This Protocol was signed further to the Agreement between 
Portugal and Spain on 14 January 1971 on co-operation in the 
peaceful use of nuclear energy. It provides for exchange of infor- 
mation on the general aspects of nuclear safety and radiation pro- 
tection; study of the basic characteristics of siting, construction, op- 
eration and decommissioning of nuclear installations, and experi- 
ence acquired in these areas; the problematics of planning against 
nuclear incidents and their environmental impact; legislation, regu- 
lations and technical standards concerning nuclear installations. The 
Protocol entered into force for a period of five years on the day of 
its signature. 


4393 (INIS-mf—6156) Agreement between Portugal and 
Spain on cooperation with regard to the safety of nuclear in- 
stallations in border areas. 31 Mar 1980. 1lp. (In Portu- 
guese). NTIS (US Sales Only), PC A02/MF A0O1. 

This Agreement provides for exchange of information on nu- 
clear safety and radiation protection in nuclear installations likely to 
affect mutually the territories of Portugal and Spain. The Agree- 
ment defines the type of nuclear installation concerned, the border 
areas and the respective competent authorities. The competent au- 
thorities of both Parties undertake to establish in their respective 
territories, the systems required to detect any radiation emergency 
and to inform each other in cases where such emergency may 
affect them. The Agreement was concluded for a period of the 
years as from its entry into force. 


4394 (INIS-mf—6157) Protocol between the Nuclear 
Protection and Safety Bureau of Portugal and the Nuclear 
Energy Commission of Spain on technical information con- 
cerning nuclear installations in border areas. 31 Mar 1980. 
8p. (In Portuguese). NTIS (US Sales Only), PC A02/MF 
AOl. 


This Protocol was concluded under the Agreement of the 
same date on the safety of nuclear installations in border areas. Its 
purpose is to prescribe the type of information referred to in the 
Agreement. It lays down in detail all the documents to be supplied 
concerning the siting, construction, operation and decommissioning 
of nuclear installations, including the geological, seismological, me- 
teorological, hydrological and ecological aspects of the sites con- 
cerned, for purposes of environmental protection; the characteris- 
tics of the projected installations and emergency plans must also be 
provided. Similarly to the Agreement, this Protocol will remain in 
force for a period of ten years. 
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py ge oy ty 

ity Report. 1 co hag lay ~~ ¥ 
Paris (France)). 1980. 114p. NTIS (US Bales" Only), PC 
A06/MF AOl; Full paper available from OECD, + 5375 
Paris Cedex 16 (France). 

This work is concerned with trends in nuclear power, the in- 
ternational impact of the Harrisburg accident radiation protection, 
radioactive waste management safety research for reactors, nuclear 
law, nuclear fuel cycle studies, technical cooperation and the NEA 
data bank. 


4396 (INIS-mf—6164) Nuclear power in Canada, Sub- 
mission to the New Brunswick Legislature Standing Commit- 
tee on Nuclear Association, Toronto, On- 


Energy. (Canadian 
= 29 Jan 1980. 25p. NTIS (US Sales Only), PC A02/ 


od Canadian Nuclear Association believes that the 
CANDU nuclear power generation system can play a major role in 
achieving energy self-sufficiency in Canada. The benefits of nuclear 
power, factors affecting projections of electric power demand, risks 
and benefits relative to other conventional and non-conventional 
energy sources, power economics, and uranium supply are dis- 
cussed from a Canadian perspective. 


4397 (INIS-mf—6165) Nuclear energy - social and ethi- 
cal issues. Submission to the Royal Commission of Inquiry 
into Uranium Mining in British Columbia. (Canadian Nucle- 
ar Association, Toronto, Ontario). Apr 1980. 28p. NTIS 
(US Sales Only), PC A03/MF AOI. 

The Canadian Nuclear Association believes that the contin- 
ued exploration and mining and the construction and operation of 
nuclear reactors, both domestically and for export, is and will con- 
tinue to be ethically and socially sound. Benefit and risk should be 
shared equally in the ideal society, in the real world this does not 
seem possible, but nuclear power appears not to worsen the situa- 
tion and may even improve it. The real risks of nuclear power are 
less than those tolerated by many in their daily lives, but the public 
is relucant to accept them. The diversion of effort from dealing 
with real risks to worrying about hypothetical ones can be a dis- 
service to society. Technology is inherently value-free, but can be 
used to raise the standard of living and provide a lifestyle in which 
non-material values can thrive. Withholding uranium from world 
markets increases the pressure on oil and the probability of armed 
conflict. A connection is made between uranium supply and food 
production. Social justice is a vital concern, but boycotts and trade 
embargoes may worsen suffering and have little effect on oppres- 
sors. There are formally defined international obligations to share 
nuclear technology. Scientists and engineers have a responsibility, 
which they are living up to more frequently, to make their special- 
ized knowledge available to decision makers, and to express the 
ethical basis for their work. Nuclear energy appears to be more 
benign to future generations than many other present-day activities. 


4398 (INIS-mf—6166, pp 159-172) Overview of the 
evaluations of nuclear power by Canadians. Barrados, M. 
(Atomic Energy of Canada Ltd., Ottawa, Ontario). 1980. 
NTIS (US Sales Only), PC A02/MF AO1. 

In Energy attitudes and policies. 

Limited data are available on Canadian evaluations of nucle- 
ar power. General observations are made, based on a 1976 national 
study by B. Greer-Wootten and a 1978 Canadian Gallup Poll 
survey. Little change in the knowledge Canadians have of nuclear 
power appears to have taken place. A sizeable proportion of the 
population is willing to offer an opinion about the use of nuclear 
power while knowing nothing about it. Increased knowledge is not 
associated with more positive er negative evaluations of nuclear 
power. In more specific evaluations of nuclear safety, increased 
knowledge is found to be associated with a lowered confidence in 
the safety of Canadian reactors. There appears to have been a drop 
in the proportions of Canadians somewhat in favour of nuclear 
power between 1976 and 1978. Since many Canadians do not know 
much about the use of nuclear power and the majority of opinions 
are not strongly committed, there is considerable potential for fluc- 
tuation in these figures. 
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4399 (INIS-mf—6172) Atomic energy: agreement be- 
tween Canada and the Socialist Republic of Romania, 1979. 
Be = English, French). NTIS (US Sales Only), PC A03/ 

The governments of Canada and Romania agreed to cooper- 
ate in the development and application of atomic energy for peace- 
ful purposes, including joint research and development projects, the 
application of atomic energy for electricity generation and other 
peaceful purposes, industrial enterprises; the supply of information, 
material, nuclear material, equipment and facilities; licensing ar- 
rangements; access to equipment and facilities; technical assistance; 
scientific visits; and training. Reprocessing, enrichment, and heavy 
water technology are excluded. Safeguards measures are spelled 
out. 


2907 Transport And Storage 


REFER ALSO TO CITATION(S) 4573, 4574 
2908 Waste Heat Utilization 

REFER ALSO TO CITATION(S) 4518, 4522, 4546, 4548, 4549 
2910 Conservation 


REFER ALSO TO CITATION(S) 4376, 4377, 4378, 4472, 4483, 4484, 4485, 
4486, 4489, 4490, 4493, 4500, 4504, 4547 


4400 (ANL/CNSV-TM—82) Analysis of a og 
program ae Tatar, J.; Clifford, D.; Gunnison, 
Humphrey, B. (Argonne National Lab, IL (USA)). 

1981. Contract W-31-109-ENG-38. 62p. NTIS, PC A04, iy 
A01. Order Number DE82001963. 

This report assesses the potential effects on state energy pro- 
grams of a reduction in the financial assistance available through 
the State and Local Assistance Programs and the distribution of 
those effects. The assessment is based on a survey of nine state 
energy offices (SEOs), which were selected on the basis of state 
support of energy programs weighted by state energy consumption. 
The nine SEOs surveyed were the Arizona Energy Office, Arkan- 
sas Department of Energy, California Energy Commission, Florida 
Governor's Energy Office, Illinois Institute of Natural Resources, 
Minnesota Energy Agency, New Jersey Department of Energy, 
South Carolina Governor's Division of Energy Resources, and 
Washington State Energy Office. 


4401 (BNL—50956) Energy conservation policies: 
bilities, mechanisms, and impacts. Hudson, E.A.; Be 

D.J. Jr. (Brookhaven National Lab., Upton, NY cUSAy 
Dec 1978. Contract AC02-76CH00016. 309p. NTIS, PC 
A14/MF AO1. Order Number DE82003260. 

This study examines the possibilities for, and the conse- 
quences of, slowing the rate of increase of US energy consumption 
over the remainder of this century. Four packages of energy poli- 
cies incorporating combinations of taxes, subsidies, tariffs, and 
direct regulations are examined. These packages are structured in 
order of increasing severity; if implemented, they would yield 
successive reductions in the rate of growth of energy use, with the 
most severe package leading to zero energy growth. Estimates are 
presented of the magnitude of the energy savings that can be 
achieved by the various policy measures. In addition, estimates are 
given of the type and intensity of the policy measures which would 
be required to achieve specified reductions in energy use. Analysis 
is also made of the impact of these policy measures on the structure 
of the energy system. The effect of the policies on the development 
of the energy system is investigated with particular attention being 
given to the consideration of changes in the fuel mix, in the degree 
of electrification, and in the volume of energy imports. 
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4402 (CONF-801073—2) Energy-use management and 
the on end users: efficiency or deprivation. Baker, M. 
(Oak Ri National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 6p. NTIS, PC A02/MF A0O1. Order Number 
DE82001470. 

From Annual conference of the American Society of Engi- 
me ~ 7 it; St Louis, MO, USA (5 Oct 1980). 

paper formulates a framework within which to assess 

how energy use management can reduce energy consumption while 
avoiding social and economic deprivation. Good energy use man- 
agement can increase output with less energy, whereas deprivation 
is defined as a decreased output or life quality. Effective manage- 
ment will decrease the per capital consumption of energy for a 
given gross national product (GNP) until the point is reached at 
which the standard of living is maximized. A further reduction in 
the use of energy will result in deprivation. Advanced technology 
makes possible more efficient use of our energy resources. The 
tendency of engineers, however, to emphasize advanced technology 
without equal attention to (1) better application of existing technol- 
ogy, (2) validated data on which to base decisions, and (3) allevi- 
ation of economic and institutional barriers results in only partial 
solutions of the problem. 


4403 SS oe Executive summary of the 
economic analysis: technical documen' 


(Science Applications, Inc., McLean, VA (USA)). Jun 1980. 
Contract AC03-79CS20334. 36p. NTIS, PC A03/MF AO1. 
Order Number DE81029453. 

How the general legislative requirements were transformed 
into a coherent economic impact analysis is outlined. The models 
used in conducting the analysis are described briefly. The major im- 
pacts associated with standards are summarized, and policy assess- 
ment is discussed. 


4404 (DOE/CS/23936—T3) Certification/enforcement: 
docket analysis. (Automation Industries, Inc., Silver Spring, 
MD (USA). Vitro Labs. Div.). 30 Sep 1981. Contract 
ACO01-81CS23936. 94p. NTIS, PC AOS/MF AOl. Order 
Number DE82000298. 

Issues are discussed concerning the proposed Department of 
Energy Certification/Enforcement (C/E) program for energy effi- 
ciency labeling and representations of consumer products. Compa- 
nies or association (submitters) presenting the issues are given and 
their comments are summarized. Responses by DOE are included. 
Issues deal with the following: sampling plan; use of industry pro- 
gram; reporting requirements; retention of test units; recertification 
requirements; timing of C/E requirements; administrative appeal; 
penalities for noncompliance; test variability; availability of test 
facilities; small business; import/export products; cost of C/E pro- 
grams; right-of-entry; government/industry coordinating commit- 
tee; manufacturer quality control requirements; enforcement testing; 
and field testing. (MCW) 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 4369, 4408, 4409, 4429, 4502 


4405 ee ae Ee one See Se ap 
between today’s requirements and tomorrow's potential. Envi- 
ronmental notes. Risser, H.E. (Illinois State Geologi- 
Ae Urbana (USA)). Jul 1973. 67p. NTIS, PC A04/ 

In the winter of 1972-1973, many individuals, government 
organizations, and business and industrial concerns in the United 
States were, for the first time, directly affected by the current 
energy dilemma. By the end of 1972, domestic output of both oil 
and natural gas had essentially reached the utmost productive ca- 
pacity of the existing known reserves. Progress is being made in 
finding ways to produce liquid fuel and gas of pipeline quality from 
coal, recover oil from oil shale, and develop advanced nuclear re- 
actors on a commercial basis. Progress also has been made in ef- 
forts to utilize energy from unconventional sources, among them 
geothermal, solar, and tidal sources. Some of these efforts will 
probably result in no more than limited contributions to our future 
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energy supplies; others are likely to become major sources of 
supply. Ultimately, a combination of some of these various potential 
sources can be expected to provide the needed large additions to 
our energy supply, but none of them is now in a sufficiently ad- 
vanced stage of development to offer significant relief for at least 
the next few years. Before the existing potential for energy can be 
realized, numerous economic, technologic, environmental, and re- 
source problems that are currently impeding any immediate solu- 
tion of the nation’s energy dilemma must be overcome. This report 
identifies some of the factors contributing to the dilemma and dis- 
cusses various aspects of proposals that have been offered as solu- 
tions to the problem. 


(DOE/TIC—2001747) Energy, natural resources, 
bs the environment in the eighties. (President's Commission 
for a National Agenda for the Eighties, Washington, DC 
(USA). Panel on Energy, Natural Resources, and the Envi- 
ronment). 1980. 64p. NTIS, PC A04/MF A0Ol. Order 
Number DE82001747. 

The report is divided into two chapters. Chapter 1, The 
Energy Predicament, is made up of the following sections: con- 
sumption patterns; supply patterns; energy pricing policies: the 
1970's; policy options for the 1980's; the case for conservation; and 
opportunities for conservation. Sections of Chapter 2, The Environ- 
mental Challenge, are entitled: toxic substances; land use; the global 
challenge; regulations and incentives; costs and benefits; environ- 
mental mediation; and a conserver society. It is the conclusion of 
the Panel that US energy policy for the 1980's should be directed, 
as the first order of business, toward achieving far higher levels of 
energy efficiency. There is no easy technical or resource fix, and 
indications are that a relaxation of government regulations will not 
result in new supplies gushing into the market. (JGB) 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 3345, 3471, 3472, 3622, 3782, 3815, 4359, 
4401, 4404, 4412, 4413, 4416, 4426, 4427, 4434, 4435, 4438, 4440, 4441, 4490, 
5549, 5550, S551, 5597, 5621, 5622, 5623, 5624, 5625, 5629, 5630, 5667, 5668 


4407 (DOE/BP—67) Pacific Northwest Electric Power 
Planning and Conservation Act with index. (Bonneville 
Power Administration, Portland, OR (USA)). Aug 1981. 
5ip. NTIS, PC A04/MF AO1. Order Number DE82001052. 

Public Law 96-501, was proposed to the US Congress to 
assist the electrical consumers of the Pacific Northwest through use 
of the Federal Columbia River Power System to achieve cost-effec- 
tive energy conservation, to encourage the development of renew- 
able energy resources, to establish a representative regional power 
planning process, to assure the region of an efficient and adequate 
power supply and water supply to protect the fish and wildlife, and 
for other purposes. The complete Act is presented with sections on 
purposes, definitions, regional planning and participation, sale of 
power, conservation and resource acquisition, rates, amendments to 
existing laws, administrative provisions, savings provisions, effective 
date, and severability. The Act was passed by both houses of Con- 
gress in November 1980. (LCL) 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 3154, 3186, 3192, 3193, 3217, 3236, 3236, 
3236, 3238, 3238, 3253, 3254, 3257, 3257, 3264, 3271, 3273, 3274, 4369 


(DOE/EIA—0202/7-2) Short-term energy outlook: 
ne SI. (Department of Energy, Washington, DC 
(USA). lk. Information Administration). May 1981. 
128p. NTIS, PC A0O7/MF AOl. Order Number 
DE82002940. 

This report is Volume II of the Short-Term Energy Out- 
look, published by the Energy Information Administration (EIA). 
The Outlook is periodically presented in two volumes in order to 
supplement the regularly scheduled short-term forecasts by provid- 
ing more detailed discussions of forecasting methodology and ana- 
lytical topics concerning short-term energy markets. The forecast 
period for the May 1981 issue extends through the second quarter 
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of 1982. Volume I reviews recent energy developments and pro- 
vides a set of projections of energy supply, demand, and prices for 
the next several quarters. Volume II discusses the analytical tech- 
niques and assumptions used to prepare the forecasts shown in the 
May 1981 Volume I. Chapters 2 through 5 of this report present 
detailed discussions of the models and forecasting methodologies 
used by the Short-Term Information Division of EIA to analyze 
recent developments and to project future energy supply and 
demand. Major assumptions necessary to make the energy forecasts 
are also discussed. Chapters 6 through 10 provide supplementary 
analyses of topics related to short-term energy forecasting. The dis- 
cussions presented in Volume II relate to the forecasts prepared 
using the Short-Term Integrated Forecasting System (STIFS). This 
set of computer models uses data from various sources to develop 
energy supply and demand balances. Contributions of data and as- 
sumptions are made by many offices within EIA. 


4409 (EPRI-EA—2104) Effects of natural-gas curtail- 
ments on industrial-electricity demand, Final report. Foran, 
J.F.; Merrill, R.G.; Bodington, J.C.; Tingleff, J.R.; Block, 
M.K. (Resource Planning ‘Associates, Inc., San Francisco, 
CA (USA)). Oct 1981. 153p. NTIS, PC A08/MF AO1. 
Order Number DE82900860. 

The purpose of the study was to develop a method of pre- 
dicting the future impacts of natural gas curtailments on the con- 
sumption of electricity and fossil fuels in the industrial sector. The 
project involved the development of a quantitative model of indus- 
trial fuel demand and an examination of the factors that influence 
industrial fuel consumption. First, in order to estimate the substi- 
tute-fuel effects of gas curtailments at the two-digit standard indus- 
trial classification code industry level, an econometric model was 
developed that simulates the demand for coal, electricity, and fuel 
oil when natural gas is being curtailed. The estimated coefficients 
were then used to calculate price and natural gas delivery elastic- 
ities. Second, a qualitative investigation of major energy users 
within the same industry groups that were used for the quantitative 
analysis was conducted in order to confirm the quantitative results 
and to ensure that the quantitative technique did not overlook sig- 
nificant fuel switching, particularly between natural gas and elec- 
tricity. 


4410 (PNL—3830-Vol.1) Western oil shale development: 
a technology assessment. Volume 1. Main report. (Pacific 
Northwest Lab., Richland, WA (USA)). Nov 1981. Con- 
tract AC06-76RL01830. 360p. NTIS, PC A16/MF AQOl. 
Order Number DE82003132. 

The general goal of this study is to present the prospects of 
shale oil within the context of (1) environmental constraints, (2) 
available natural and economic resources, and (3) the characteristics 
of existing and emerging technology. The objectives are: to review 
shale oil technologies objectively as a means of supplying domesti- 
cally produced fuels within environmental, social, economic, and 
legal/institutional constraints; using available data, analyses, and ex- 
perienced judgment, to examine the major points of uncertainty re- 
garding potential impacts of oil shale development; to resolve issues 
where data and analyses are compelling or where conclusions can 
be reached on judgmental grounds; to specify issues which cannot 
be resolved on the bases of the data, analyses, and experienced 
judgment currently available; and when appropriate and feasible, to 
suggest ways for the removal of existing uncertainties that stand in 
the way of resolving outstanding issues. 


4411 (UCRL—53210) Technology assessment: environ- 
mental, health, and safety impacts associated with oil recov- 
ery from US tar-sand deposits. Daniels, J.I.; Aa * L. * 

Ricker, Y.E. (Lawrence Livermore Natio 

(USA)). 13 Oct 1981. Contract W-7405-ENG-48. dep. 
NTIS, PC A07/MF AO1. Order Number DE82003756. 

The tar-sand resources of the US have the potential to yield 
as much as 36 billion barrels (bbls) of oil. The tar-sand petroleum- 
extraction technologies now being considered for commercializa- 
tion in the United States include both surface (above ground) sys- 
tems and in situ (underground) procedures. The surface systems 
currently receiving the most attention include: (1) thermal decom- 
position processes (retorting); (2) suspension methods (solvent ex- 
traction); and (3) washing techniques (water separation). Under- 
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ground bitumen extraction techniques now being field tested are: 
(1) in situ combustion; and (2) in situ steam-injection procedures. At 
this time, any commercial tar-sand facility in the US will have to 
comply with at least 7 major federal regulations in addition to state 
regulations; building, electrical, and fire codes; and petroleum-in- 
dustry construction standards. Pollution-control methods needed by 
tar-sand technologies to comply with regulatory standards and to 
protect air, land, and water quality will probably be similar to those 
already proposed for commercial oil-shale systems. The costs of 
these systems could range from about $1.20 to $2.45 per barrel of 
oil produced. Estimates of potential pollution-emisson levels affect- 
ing land, air, and water were calculated from available data related 
to current surface and in situ tar-sand field experiments in the US. 
These data were then extrapolated to determine pollutant levels ex- 
pected from conceptual commercial surface and in situ facilities 
producing 20,000 bbi/d. The likelihood-of-occurrence of these im- 
pacts was then assessed. Experience from other industries, including 
information concerning health and ecosystem damage from air pol- 
lutants, measurements of ground-water transport of organic pollut- 
ants, and the effectiveness of environmental-control technologies 
was used to make this assessment. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 3154, 3191, 3569, 3576, 3620, 4642 
2960 Electric Power 


REFER ALSO TO CITATION(S) 3588, 3589, 3590, ya} 3592, 3734, 3751, 
3753, 3943, 3953, 4036, 4407, 4408, 4423, 4463, 4491, 44 


4412 (ANL/EES-TM—156) Utility purchase rates for 
interconnected small power : the status of PURPA 
201 and 210 implementation. Van Kuiken, J.C. (Argonne 
National Lab., IL (USA)). May 1981. Contract W-31-109- 
ENG-38. 87p. NTIS, PC A05/MF A0Ol. Order Number 
DE82001615. 

Current efforts of the states and electrical utilities to comply 
with the Public Utilities Regulatory Policies Act of 1978 (PURPA) 
are summarized. This act empowers the Federal Energy Regulatory 
Commission (FERC) to develop regulations with utility systems. 
Section 201 of PURPA provides criteria for certification of small 
power producers. Facilities that satisfy the requirements of Sec. 201 
are exempt from regulation as utilities and are eligible for energy 
and capacity payments from utilities to which they supply power. 
Section 210 provides for the establishment of buy-back rates that 
utilities must pay to the small power producers. Since FERC 
adopted the rules for implementation in February 1980, many utili- 
ties have not had time to comply. Some state regulatory agencies 
have completed their implementation hearings and have established 
purchase rates for utilities in their jurisdiction. Others are still delib- 
erating on their approach to PURPA implementation. 


4413 (DOE/BP—40) Legislative hey 4 of the Pacific 
Northwest Electric Power Planning and Conservation Act. 
(USDOE Bonneville Power Administration, Portland, OR. 
Library). 1981. 622p. NTIS, PC A99/MF A0Ol. Order 
Number DE82001000. 

The Pacific Northwest Electric Power Planning and Conser- 
vation Act became effective when it was signed into law by Presi- 
dent Carter on December 5, 1980. This ended a four-year debate 
over legislation designed to plan and coordinate the region's energy 
future. This legislative history is an abbreviated version taken from 
the larger historical file maintained by the BPA Law Library. It is 
intended to assist BPA personnel and others who are studying the 
Northwest Power Act and working on its implementation. The 
documents included were selected for their value in determining 
what Congress meant in enacting the statute and to provide the re- 
searcher with a starting point for further investigation. These docu- 
ments include: a history of the Act, a chronology of the legislative 
action leading to passage of the law; a section-by-section analysis of 
the Act; the Congressional Records of Senate and House debates 
on the bill and its amendments, and a list of Congressional commit- 
tee hearings. 
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(DOE/EIA—0044-80) Statistics of privately owned 
electric utilities in the United States, Classes A and B compa- 
nies, 1980 annual. ent of Energy, Washington, DC 
(USA). Energy Information Administration). 1980. 589p. 
NTIS, PC A25/MF AO1. Order Number DE82001838. 

This publication presents the 44th consecutive year of com- 
prehensive financial and operating information on all the large pri- 
vately owned electric utility companies operating in the United 
States. The information has been taken from the annual reports of 
Classes A and B electric utilities presented to the Energy Informa- 
tion Administration (EIA) for the year 1980. Class A utilities are 
those having an annual electric operating revenue of $2.5 million or 
more. Class B utilities are those with an annual electric operating 
revenue of $1 million or more, but less than $2.5 million. The infor- 
mation on electric utility net generation which pertains to the entire 
electric utility industry is compiled from monthly reports of elec- 
tricity generation filed with the EIA by all electric utilities operat- 
ing generating facilities. By the end of 1980, there were 203 Classes 
A and B companies in operation; in 1979, there were 205 Classes A 
and B companies in operation. 


4415 (DOE/ET/29022—T2) Impact of fae storage 
and generation on electric distribution planning and operation. 
Draft: final report. Ma, F.S.; Isaksen, L.; Patmore, J.W.; 
— R. (Systems Control, Inc., Palo Alto, CA (USA). 

Systems Div.). Jul 1978. Contract AC03- 
TOE 19022: 267p. NTIS, PC Al2/MF AO1. Order Number 
DE8 1023361. 

This study, conducted for the US Department of Energy, 
Electric Energy Systems Division (DOE/EES), assessed the impact 
of dispersed storage and generation (DSG) technologies on electric 
distribution systems. An assessment using a distribution system plan- 
ning simulation approach was developed, then demonstrated with 
data for two US utilities. Case demonstrations considered dispers- 
ible supply-side storage and generation (DSSG), including lead-acid 
and advanced batteries, fuel cells, and diesels; other case demon- 
strations considered dispersed customer-side storage and generation 
(DCSG), including storage space heating and air conditioning. The 
methodology evaluated only the marginal costs and benefits of 
these devices to the distribution system. The methodology of this 
and other studies is being integrated by DOE into a comprehensive 
methodology for assessing the full spectrum of load management 
technologies and their impacts. (LCL) 


4416 (DOE/RG/10367—T4) Quarterly project status 
report, July-September 1981. (Systems and Applied Sciences 
Corp., Riverdale, MD (USA)). 1981. Contract ACO01- 
80RG 10367. 37p. NTIS, PC A03/MF AOl1. Order Number 
DE8 1031962. 

Progress is reported on Systems and Applied Sciences Cor- 
poration support to ERA to implement ERA’s information data 
base. The purpose stated in PURPA are to promote conservation of 
energy supplied by utilities, efficiency in use of utilities, and equita- 
ble rates for utility consumers. ERA is required to assist state regu- 
latory authorities and nonregulated utilities in carrying out their 
PURPA responsibilities by implementing information dissemination 
activities. A detailed description of performance, a description/ 
ng chart of performance, and a future work schedule are pre- 
sented. 


4417 (DOE/TIC—2000119) Alaska electric power sta- 
tistics, 1960-1980: Sixth Edition. (Alaska Power Administra- 
tion, Juneau (USA)). Aug 1981. 49p. NTIS, PC A03/MF 
A01. Order Number DE82000119. 

This sixth edition of power data summaries compiled by the 
Alaska Power Administration presents 1980 data on installed elec- 
tric power generating capacity; net energy generated; existing 
transmission lines; market data, residential usage, monthly bills, and 
power generation and demand growth indicators. (LCL) 


4418 (EPRI-EA—2008) Reference manual of data 
sources for load forecasting. Final report. Andrews, L.; Mc- 
Donald, C. (Mathematical Sciences Northwest, Inc., Belle- 
vue, WA (USA)). Sep 1981. 480p. NTIS, PC A21/MF AOl. 
Order Number DE82900319. 
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The quality and availability of data for use in electricity load 
forecast models are examined. The data sources available for more 
than 100 variables used in these forecast models are documented, 
and the quality of the data is evaluated. Also, a description of ag- 
gregate econometric and disaggregate econometric or end-use 
models is presented. Forecasting issues, such as methods of incorpo- 
rating the effects of conservation programs or government regula- 
tions in the forecast, are discussed. The study notes what additional 
data are needed for forecasting, and suggests methods for develop- 
ing these data. One method - the customer survey - is presented in 
detail. The discussion covers survey methodology, sample question- 
naires, and recommendations for dealing with the problems associ- 
ated with the low response rate typical of mail surveys. In particu- 
lar, it is recommended that a telephone followup survey be made of 
the mail-survey nonrespondents. 


4419 (EPRI-EL—2036-Vol.2) Effects of reduced voltage 
on the operation and efficiency of electric loads. Volume 2: 
appendixes. Final report. Chen, M.S.; Shoults, R.R.; Fitzer, 
J. (Texas Univ., Arlington (USA). Energy Systems Re- 
search Center). Sep 1981. 244p. NTIS, PC All/MF AOl. 
Order Number DE82900984. 

This two-volume report (Volume 2 is the Appendix) for 
RP1419-1 describes the efficiency of important power system loads 
as a function of voltage. RP1419 is divided into two phases: (1) 
quantifying the energy consumption of electric load components as 
a function of supply voltage and (2) providing a means for predict- 
ing energy changes as a function of voltage at the circuit level. In 
the first phase, a wide variety of loads have been tested at seven 
input voltages ranging from 100/200 to 126/252 volts (120/240-volt 
base). At each voltage level, equipment was required to provide 
identical outputs where appropriate (lighting equipment excluded). 
Furthermore, the effects of loading were considered. For loads 
without a well-quantified measure of output, such as electric 
ranges, appropriate measurable output quantities were developed. 
Subjective evaluation of performance was made if changes were 
obvious. To define proper test procedures and accuracy require- 
ments, detailed test specifications were then prepared for each load 
component including the appropriate dependent and independent 
parameters to be monitored during the tests. Air conditioning 
equipment, heating equipment, and distribution transformers were 
tested by outside subcontractors because these items required 
highly specialized and elaborate test facilities. The complete set of 
test specifications and procedures is included in this report. Utilizing 
the results gathered thus far in RP1419, a methodology has been 
proposed to estimate distribution system efficiency as it relates to 
the operating voltage level. This methodology will be developed 
and verified in Phase II. 


4420 (EPRI-RD—6-Vol.1) Digest of current research in 
the electric-utility industry. Volume 1. Categories 1-5. An- 
drews, K.; Bates, P.; Berkey, R.; Gray, K.; Kindt, C.; 
O'Gara, M.; Pakulski, R. (Informatics, Inc., Rockville, MD 
(USA). Data Base Information Services Div.). 1980. 599p. 
NTIS, PC A25/MF A0O1. Order Number DE82900092. 

The major objective of the Electric Power Research Insti- 
tute (EPRI) is to be a prime source of information of R and D ac- 
tivities in the field of electric energy. Therefore, EPRI developed 
the Research and Development Information System (RDIS) which 
is a computerized data base of research projects sponsored by 
EPRI and by individual electric utilities throughout the US. The 
heart of RDIS is a computerized on-line data base containing ap- 
proximately 7200 records of R and D projects. The data base is or- 
ganized into 13 major categories: General R and D support, hydro- 
electric power, nuclear power, fossil fuels, advanced power sys- 
tems, transmission, distribution, stations and substations, consumer 
utilization, economics, personnel, area development, and environ- 
mental assessment. This issue of the Digest of Current Research, 
issued annually and published in two volumes, represents the data 
base as of August 1980. This volume covers categories 1 through 5. 
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4421 (EPRI-RD—6-Vol.2) Digest of current research in 
the electric-utility industry. Volume 2. Categories 6-13, An- 
drews, K.; Bates, P.; Berkey, R.; Gray, K.; Kindt, C.; 
O'Gara, M.; Pakulski, R. (Informatics, Inc., Rockville, MD 
(USA). Data Base Information Services Div.). 1980. 758p. 
NTIS, PC A99/MF AO1. Order Number DE82900051. 

The major objective of the Electric Power Research Insti- 
tute (EPRI) is to be a prime source of information of R and D ac- 
tivities in the field of electric energy. Therefore, EPRI developed 
the Research and Development Information System (RDIS) which 
is a computerized data base of research projects sponsored by 
EPRI and by individual electric utilities throughout the US. The 
heart of RDIS is a computerized on-line data base containing ap- 
proximately 7200 records of R and D projects. The data base is or- 
ganized into 13 major categories: General R and D Support, hydro- 
electric power, nuclear power, fossil fuels, advanced power sys- 
tems, transmission, distribution, stations and substations, consumer 
utilization, economics, personnel, area development, and environ- 
mental assessment. This issue of the Digest of Current Research, 
issued annually and published in two volumes represents the data 
base as of August 1980. This volume covers categories 6 through 
13. 


4422 (NYSERDA—80-15-Vol.5-App.D) Isonitoring and 
control requirement definition study for dispersed storage and 
generation (DSG). Vclume V, Appendix D. Cost-benefit con- 
siderations for providing dispersed storage and generation for 
electric utilities. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Center). Oct 
1980. 44p. New York State Energy Research and Develop- 
ment Authority, Albany, NY. Order Number DE81904152. 

A major aim of the US National Energy Policy, as well as 
that of the New York State Energy Research and Development 
Authority, is to conserve energy and to shift from oil to more 
abundant domestic fuels and renewable energy sources. Dispersed 
Storage and Generation (DSG) is the term that characterizes the 
present and future dispersed, relatively small (<30 MW) energy 
systems, such as solar thermal electric, photovoltaic, wind, fuel cell, 
storage battery, hydro, and cogeneration, which can help achieve 
these national energy goals and can be dispersed throughout the 
distribution portion of an electric utility system. Cost benefit con- 
siderations are extremely important in obtaining the acceptance of 
dispersed storage and generation by the electric utilities. These con- 
siderations may involve somewhat different economic analyses de- 
pending on whether the generation is utility, customer, or com- 
bined ownership. It will be necessary to get acceptance of more 
easily understood methods for evaluating the economics of DSG 
because much of the benefits of DSG may accrue in the generation 
and transmission portions of the utility system while the costs tend 
to be centered in the distribution portion of that system. Depending 
on the rating and availability of the DSG, the monitoring and con- 
trol portion of the system may be relatively low in cost compared 
to the value of the energy supplied for DSGs in the 5 MW range 
and above and relatively high in cost compared to the smaller 10 to 
50 kW units. The influence of other factors, such as reliability, capi- 
tal costs, and other economic measures, can be important to utility 
and customer alike in judging the costs and benefits of DSGs. 
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REFER ALSO TO CITATION(S) 4376, 4419, 4476, 4477, 4495, 4502, 4533, 
4537 


4423 (DOE/EIA—0272/S) National interim energy-con- 
sumption survey: exploring the variability in energy consump- 
tion. A supplement. Latta, R.B. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Oct 1981. 40p. NTIS, PC A03/MF AOl. Order 
Number DE82002002. 

The report, National Interim Energy Consumption Survey: 
Exploring the Variability in Energy Consumption examined the 
variability in electricity and natural gas consumption for households 
living in single-family detached units. This report extends the re- 
sults of that report to fuel oil, kerosene, LPG, and other housing 
types. Section 1 summarizes the electricity and natural gas models 
that are contained in the previous report. In addition, the method- 
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ology that was used to obtain the models is reviewed. In extending 
the results, the techniques used depended on the number of house- 
holds available for a given fuel and housing type. Section 2 de- 
scribes the amount of data available by fueling and housing type. 
There is enough data to fit the model for fuel oil use for households 
living in single-family detached dwellings. Section 3 gives the re- 
sults for this model and compares it to the electricity and natural 
gas models. 


4424 (PNL—2626-Vol.1) Energy-intensive industry for 
Alaska. Volume I: Alaskan cost factors; market factors; 
survey of energy-intensive industries. Swift, W.H.; Clement, 
M.; Baker, E.G.; Elliot, D.C.; Jacobsen, J.J.; Powers, T.B.; 
Rohrmann, C.A.; Schiefelbein, G.L. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Sep 1978. Contract 
AC06-76RL01830. 265p. NTIS, PC Al2/MF AO1. Order 
Number DE82000682. 

The Alaskan and product market factors influencing industry 
locations in the state are discussed and a survey of the most energy 
intensive industries was made. Factors external to Alaska that 
would influence development and the cost of energy and labor in 
Alaska are analyzed. Industries that are likely to be drawn to 
Alaska because of its energy resources are analyzed in terms of: the 
cost of using Alaska energy resources in Alaska as opposed to the 
Lower 48; skill-adjusted wage and salary differentials between rele- 
vant Alaskan areas and the Lower 48; and basic plant and equip- 
ment and other operating cost differentials between relevant Alas- 
kan areas and the Lower 48. Screening and evaluation of the alumi- 
num metal industry, cement industry, chlor-alkali industry, lime in- 
dustry, production of methanol from coal, petroleum refining, and 
production of petrochemicals and agrichemicals from North Slope 
natural gas for development are made. 
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REFER ALSO TO CITATION(S) 3530, 3569, 3570, 3576, 3579, 3583, 3598, 
3603, 3604, 3605, 3606, 3607, 3608, 3609, 3610, 3611, 3612, 3613, 3614, 3699, 
3707, 3734, 3750, 3756, 3767, 3767, 3776, 3782, 3783, 3800, 3811, 3813, 3814, 
3815, 3816, 3824, 3829, 3831, 3833, 3835, 3882, 3886, 3888, 3892, 3894, 3902, 
3911, 4036, 4377, 4378, 4405, 4422, 4472 


4425 (ANL/CNSV-TM—46) Environmental assessment: 
US Department of Energy's financial incentives for produc- 
tion of 60,000 barrels per dya of ethanol. (Argonne National 
Lab., IL (USA); Energy and Environmental Analysis, Inc., 
Arlington, VA (USA)). Jan 1981. Contract W-32-109-ENG- 

48. . NTIS, PC A0O7/MF AOl. Order Number 
DE82001875. 

This document is an environmental assessment (EA) of the 
Department of Energy's Financial Incentives Program for Produc- 
tion of 60,000 barrels per day (B/D) of ethanol for use as a trans- 
portation fuel when blended with gasoline. Its purpose is to evalu- 
ate all phases of ethanol production and compare program alterna- 
tives to ensure that environmental effects are considered at the ear- 
liest meaningful point in the decision-making process, to determine 
the need for a programmatic environmental impact statement (EIS), 
and to provide an information base for the preparation of site-spe- 
cific EA’s and EIS’s if these are necessary. Based on the findings of 
this environmental assessment, it is expected that the production 
and use of 60,000 B/D of ethanol should produce no major envi- 
ronmental effects. Environmental residuals, health and safety con- 
cerns, and institutional issues associated with the conversion, distri- 
bution, and end use of ethanol are discussed. 


4426 (CONF- pong ae 2), apP 15.2.1-15.2.5) Over- 
view of the legal issues aff the regulation of OTEC 
plants in Hawaii. Keith, K.M. t. of Planning and Eco- 
nomic Development, Honolulu, TI). Jun 1980. ‘NTIS, PC 
A14/MF AO1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Exisiing laws are briefly reviewed to identify the ways in 
which they do or do not apply to OTEC. The proposed Ocean 
Thermal Energy Conversion Act of 1980 and the Law of the Sea 
Treaty are discussed. Laws affecting Hawaii's regulatory authority 
over OTEC plants in its archipelagic waters are reviewed. (LEW) 





29 ENERGY PLANNING AND POLICY 
2990 Unconventional Sources And Power Generation 


4427 (CONF-800633—(Vol.2), pp 15.4.1-15.4.4) Feder- 
S incentives under the Public Utility Regulatory Policies Act 

to encourage ocean thermal energy conversion facilities. Ain, 
R.D. (Federal Regulatory Commission, Washington, DC). 
Jun 1980. NTIS, PC Al4/MF A0Ol. Order Number 
DE8 1023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Federal incentives for the encouragement of small power 
production are discussed as those incentives are available to power 
production from an Ocean Thermal Energy Conversion (OTEC) 
facility. A parallel discussion of cogeneration incentives is also in- 
cluded although cogeneration would only be applicable to OTEC if 
a facility utilized the ocean thermal energy for both power produc- 
tion and other manufacturing or industrial processes. The incentives 
discussed are embodied in sections 201 and 210 of the Public Utility 
Regulatory Policies Act of 1978 (PURPA). 


4428 (CONF-800633—(Vol.2), pp 15.5.1-15.5.9) Pro- 
ducer incentives for OTEC commercialization. Curto, P.A. 
(Gibbs and Hill, Inc., New York); Cohen, R. Jun 1980. 
NTIS, PC A14/MF AO1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

Rapid commercialization of the OTEC option will require 
government incentives. Evaluation is discussed of producer incen- 
tives designed to provide seed capital and risk-sharing for helping 
to create an industrial infrastructure. The producer incentives re- 
quired will vary among new technologies. In particular, the prob- 
able producer incentives required in the case of OTEC will be: for 
adaptation or construction of US shipyards and graving docks; the 
creation of a US-based submarine cable production capacity; the ex- 
pansion of the domestic titanium industry, in the event that titanium 
is utilized for OTEC heat exchangers. Five incentives are examined 
that show promise. These include: materials stockpiling, e.g. titan- 
ium; cost-sharing or tax credits for production facilities; govern- 
ment-furnished equipment for production facilities; cost-differential 
subsidies and guaranteed purchases; federally-guaranteed loans for 
manufacturers. 


(CONF-801030—(Vol.2), pp 801-806) Size of al- 
future 


cohol fuel participation in the energy of Brazil. 
t, J.T.C. (Universidade de Sao Paulo, Brazil). 1980. 
ortuguese). NTIS (US Sales Only), PC A19/MF AOl. 
Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


4430 (CONF-810303—) Moonshine to motor fuel: a 
workshop on regulatory compliance for fuel alcohol produc- 
tion. Salk, M.S.; Sharples, F.E.; McBrayer, J.F. (eds.). (Oak 
Ridge National Lab., TN (USA)). Oct 1981. Contract W- 
7404 ENG-26. 310p. NTIS, PC A14/MF AOl. Order 
Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

Papers presented at the workshop are included in these pro- 
ceedings. Topics include: alcohol fuels - past and present; the future 
for alcohol fuels from biomass; economic regulatory issues; environ- 
mental regulatory issues; and health and safety regulatory issues. 
Separate abstracts have been prepared for each presentation for in- 
clusion in the Energy Data Base. (DMC) 


4431 (CONF-810303—, pp 4-10) yo of 
Energy's Office of Alcohol Fuels. Dubinsky, I. (Dept. of 
Energy, Washington, DC). Oct 1981. NTIS, PC Al4/MF 
A01. Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

This article contains a brief overview of the work of the 
Office of Alcohol Fuels - its objectives, strategy, accomplishments, 
and future directives. 
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4432 (CONF-810303—, 11-34) Alcohol fuels legisla- 
tion: the view from Congress. Herman, M.J. (National Alco- 
hol Fuels Commission, Washington, DC). Oct 1981. NTIS, 
PC Al14/MF AO1. Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

An overview of the current alcohol fuels policy and legisla- 
tion enacted by Congress is presented. Recent developments in 
Washington on alcohol fuels as well as key findings of the National 
Alcohol Fuels Commission are also discussed. The establishment 
and composition of the National Alcohol Fuels Commission are de- 
scribed. President Reagan's proposed budget cuts in this area are 
evaluated. (DMC) 


4433 (CONF-810303—, pp 35-50) Private sector view 
of federal alcohol fuels legislation for the 97th Congress. 
Hallberg, D. (Renewable Fuels Association, Washington, 
DC). Ont 1981. NTIS, PC Al4/MF AOl. Order Number 
DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

The Renewable Fuels Association was formed in order to 
have a vehicle for conveying private industry's views in renewable 
fuels to the federal government. A review of the efforts of this or- 
ganization to impact the 96th Congress, especially in the area of 
loan guarantee freezes, is presented. (DMC) 


4434 (CONF-810303—, pp 51-64) National Environ- 
mental Policy Act: when it applies and how to comply. Reed, 
R.M. (Oak Ridge National Lab., TN). Oct 1981. NTIS, PC 
A14/MF AOl. Order Number DE82001358. Contract W- 
7405-ENG-26. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

Under the National Environmental Policy Act of 1969 
(NEPA), federal agencies are required to prepare environmental 
impact statements for any major federal action that significantly af- 
fects the quality of the human environment. Although the major re- 
sponsibility for complying with NEPA is with the federal agency, 
applicants for agency financial support or approval will be asked to 
submit basic environmental information and analyses in their pro- 
posals. New Council on Environmental Quality (CEQ) procedures 
for improving the NEPA process are designed to expedite agency 
decision-making. Applicants for federal agency support or approval 
can assist in this effort by providing well-prepared environmental 
information as part of their initial proposals. The present paper dis- 
cusses the responsibilities that federal agencies have under NEPA 
and the types of environmental information that these agencies may 
request from proponents of fuel alcohol projects. 


4435 (CONF-810303—, pp 65-84) State programs and 
regulations impacting alcohol fuel production and use in fed- 
eral Region IV. Day, S. (Southern States Energy Board, At- 
lanta, GA). Oct 1981. NTIS, PC A1l4/MF AOl. Order 
Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

The Southern States Energy Board (SSEB) is a nonprofit, 
interstate compact organization composed of 16 southern states and 
the Commonwealth of Puerto Rico. We are designed to give the 
state executive and legislative branches technical support on 
energy, environmental, and regulatory issues. We have certain 
types of energy projects, including alcohol fuel projects, for various 
states in our region. The purpose of this talk is to describe the regu- 
latory process, identify permit requirements, and specify the aid and 
incentives available in the states located in federal Region IV 
which includes the eight states of Alabama, Florida, Georgia, Ken- 
tucky, Mississippi, North Carolina, South Carolina, and Tennessee. 
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4436 (CONF-810303—, pp 102-121) Economic future 
for agriculturally derived alcohol. Miranowski, J.A. (lowa 
State Univ., Ames). Oct 1981. NTIS, PC Al4/MF AOI. 
Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

, This article attempts to answer four questions. First, how do 
the costs of alcohol fuels compare with the costs of other fuels, par- 
ticularly other synfuels; second, what are the sources of agricultur- 
ally derived alcohol; third, what is the magnitude or potential of 
each of these sources; and fourth, what are the prospects for alco- 
hol fuels over the next 20 years. Comparing alcohol with other 
liquid fuels, once subsidies are eliminated, oil is least costly. Metha- 
nol from coal would probably be the second. Ethanol from grain 
third. Oil shale and coal liquids fourth. With subsidies, the shorter 
term prospects for alcohol from grain are promising, especially in 
the range of 1 to 2 x 10° gal (3.8 to 7.6 x 10° L) per year. Beyond 
that level, then the potential of upsetting the food, feed, and export 
markets and producing more extensive environmental damage are 
encountered. The longer term prospects are also positive. If ligno- 
cellulosic conversion processes become commercially successful, 
then there will be a much longer range on the use of alcohol fuels. 
But plant designs need to remain flexible so that plants can be con- 
verted 10 years in the future when the currently experimental proc- 
esses become profitable. Also, continued public support is probably 
going to be needed if we are to be concerned about national secu- 
rity and a stable supply of fuels. The public is going to have to be 
willing to forego some of the potential gains that might be forth- 
coming from modest food prices to provide a stable supply of alco- 
hol from grain. (DMC) 


4437 (CONF-810303—, pp 122-129) Trends in govern- 
mental policy on fuel alcohol production. Dunwoody, J.E. 
(Mittelhauser Corp., Downers Grove, IL). Oct 1981. NTIS, 
PC Al14/MF AO1. Order Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

, The governmental policies on fuel alcohol production are 
summarized. Virtually all of the loan guarantee, feasibility study, 
and cooperative agreement funding, except for feasibility studies 
and cooperative agreements that had been contractually entered 
into prior to February 18, are frozen because they are in the resci- 
sion order that the President has sent to Congress. Unless Congress 
defeats the rescision order, those programs are, in effect, dead. This 
leaves, in effect, a federal policy consisting of three components. 
The first component is the tax incentives that were created under 
the Crude Oil Windfall Profits Tax Act of last year. The second 
component consists of a much more modest program of support for 
long-range research and development in three primary areas of re- 
search: first, cellulosic conversion, second, programs to reduce the 
feedstock cost through increased feedstock productivity, and third, 
programs to increase the utilization of ethanol. What some of the 
policies are in some other nations and the way they are stimulating 
biomass-based ethanol production are examined. Finally, the author 
concludes by looking at some of the pitfalls of the present policies 
of the federal government. (DMC) 


4438 a. 810303—, pp 131-143) Bureau of Alcohol, 
Firearms 


Tobacco and and the alcohol fuels industry. Gille- 
land, M. (Bureau of Alcohol, Tobacco and Firearms, Deca- 
tur, GA). Oct 1981. NTIS, PC A14/MF AOl. Order 
Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

, The federal regulations which are administered by the 
Bureau of Alcohol, Tobacco and Firearms are described. Recently, 
these regulations were revised to make it simpler for people who 
are planning to produce alcohol for fuel use. The permitting proce- 
dure is discussed. (DMC) 


4439 (CONF-810303—, pp 144-174) Financing, tax, and 
nontax incentives. Nash, S. (E.F. Hutton, Atlanta, GA). Oct 
1981. NTIS, PC Al4/MF AOl. Order Number 
DE82001358. 
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From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

’ The factors which need to be considered in obtaining financ- 
ing for an alcohol fuels facility are detailed. Possible sources of fi- 
nancing and tax incentives which have been promulgated by federal 
and state governments to encourage the production and use of fuel 
alcohol are also included. (DMC) 


4440 (CONF-810303—, pp 212-242) Effluent regula- 
tions. Bromby, C. (Environmental Protection Agency, At- 
lanta, GA). Oct 1981. NTIS, PC A1l4/MF AOl. Order 
Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

' EPA regulations which are applicable to an ethanol produc- 
tion facility are discussed. Current emphasis is on coordination of 
the regulatory programs for permitting in order to minimize the 
number of contacts to be made to obtain environmental permits. 
Air pollution regulations and water pollution regulations are de- 
scribed. These include Prevention of Significant Deterioration, the 
National Pollutant Discharge Elimination System, the Resource 
Conservation and Recovery Act, and the Underground Injection 
Control permits. Also, the National Environmental Policy Act re- 
quires the preparation of an Environmental Impact Statement prior 
to major federal actions. The appendix contains a listing of the fed- 
eral environmental permits along with a description of the require- 
ments and the names and addresses of the contact agencies. (DMC) 


4441 (CONF-810303—, pp 273-278) Codes and stand- 
ards applicable to alcohol uction facilities. Bunn, C.F. 
(Occupational Safety and Health Administration, Atlanta, 
GA). Oct 1981. NUS, PC Al4/MF AOl1. Order Number 
DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

' A listing of the safety codes and standards applicable to an 
ethanol fuel plant are presented. Under the Occupational Safety and 
Health Act, OSHA can propose a citation and penalty for any rec- 
ognized hazard, regardless of whether or not the Occupational 
Safety and Health Administration has a specific standard related to 
the hazard. During the design, construction, and operation of new 
facilities, or the modification of existing facilities, it is absolutely es- 
sential that the various codes and standards which may be applica- 
ble to each phase of the operation be given specific consideration to 
assure that as many as possible of the potential hazards are eliminat- 
ed or controlled. (DMC) 


4442 (SERI/SP—744-1299) Municipal bond financing 
for renewable energy systems: Community Renewable Energy 
Guidebook series. Levine, A. (Solar Energy Research Inst., 
Golden, CO (USA)). Aug 1981. Contract AC02- 
77CH00178. 13p. NTIS, PC A02/MF A0O1. Order Number 
DE82003547. 

A general introduction to the financing of developing local 
renewable energy resources is presented. This handbook describes 
three major types of bonds: general obligation bonds, revenue 
bonds, and special assessment bonds. An innovative way to market 
bonds - directly marketed small-denomination bonds, or mini-bonds 
- is described. (MCW) 


4443 (SERI/TR—353-474) Economic assessments of in- 
termittent, grid-connected solar electric technologies: a review 
of methods. Flaim, T.; Considine, T.J.; Witholder, R.; Ede- 
sess, M. (Solar Energy Research Inst., Golden, Co (USA)). 

1981. Contract AC02- 77CHO00178. 148p. NTIS, PC 
A07/MF AO01. Order Number DE82002083. 

The methods are reviewed that have been used for economic 
assessments of intermittent solar technologies in applications that 
are connected to conventional utility systems. The problem is em- 
phasized of estimating solar electric technology cost goals - the 
system costs at which solar technologies will compete with conven- 
tional systems. The factors are identified that must be considered 
when assessing intermittent technologies, and the methods are re- 
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viewed that have been used in technology assessment studies. The 
tradeoffs among methods are qualitatively assessed relative to ease 
of use and accuracy of results, and the best available methods are 
identified for use when maximum accuracy is desired. Data prob- 
lems, deficiencies in existing techniques, and unresolved method- 
ological issues are analyzed. Input assumptions and economic fig- 
ures of merit are also evaluated. 


4444 (SERI/TR—751-1047) Solar energy information 
user study: military engineers. Marle, T.L.; Belew, W.W. 
(Solar Energy Research Inst., Golden, CO (USA)). Sep 
1981. Contract AC02- 77CH00178. 100p. NTIS, PC A05/ 
MF AOl1. Order Number DE82001606. 

This report summarizes data from questionnaires adminis- 
tered to military engineers and architects attending a 2-day solar 
design workshop at Lowry Air Force Base, February 17 and 18, 
1981. The workshop was designed to inform engineers when and 
where solar energy could be used more effectively. The study 
aimed to identify the (a) solar energy information needs and infor- 
mation habits of the professionals, (b) their familiarity with and ap- 
praisal of relevant military publications containing solar energy in- 
formation currently available, and (c) the overall effectiveness of 
the workshops (including structure and content). To measure the 
effectiveness of the workshop itself and provide input on producing 
an effective and comprehensive information dissemination plan for 
military engineers nationwide, 2 questionnaires were designed and 
administered to the participants. The Pre-Workshop Questionnaire 
assessed the participant's knowledge of solar energy prior to attend- 
ing the workshop. 
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4445 (ANL/MHD—80-6) Technical support for open- 
cycle MHD program. Progress report, January-March 1980. 
Berry, G.F. (Argonne National Lab., IL (USA)). Jul 1981. 
Contract W-31-109-ENG-38. 110p. NTIS, PC A04/MF 
A01. Order Number DE82001955. 

The support program for open-cycle MHD at the Argonne 
National Laboratory consists of developing the analytical tools 
needed for investigation of the performance of the major compo- 
nents in the combined-cycle MHD/steam power system. The ana- 
lytical effort is centered on the primary components of the system 
that are unique to MHD and, also, on the integration of these ana- 
lytical models into a model for the entire power-producing system. 
The present project activities include modeling of the secondary 
combustor, generator, radiant boiler, and formation and decomposi- 
tion of NO. The results of preliminary off-design studies and of 
system optimization studies are presented, and analysis of the U-25B 
generator performance, which was done in support of the proposed 
test plan, is included. Refinements and improvements in the MHD 
Systems Code and Executive Program are described. 


4446 (ANL/MHD—81-1) MHD heat and seed recovery 
technology project. Twelfth quarterly report, October-Decem- 
ber 1980. Petrick, M.; Johnson, T.R. (Argonne National 
Lab., IL (USA)). Jul 1981. Contract W-31-109-ENG-38. 
45p. NTIS, PC A03/MF A0O1. Order Number DE82001608. 

The MHD Heat and Seed Recovery Technology Project at 
Argonne National Laboratory is obtaining information for the 
desiga and operation of the steam plant downstream of the MHD 
channel-diffuser, and of the seed regeneration process. The project 
goal is to supply the engineering data required in the design of 
components for prototype and demonstration MHD facilities. The 
primary effort of the HSR Technology Project at Argonne Com- 
prises experimental investigations of critical problem areas, such as 
(1) corrosion and erosion of refractories and metal alloys; (2) NO/ 
sub x/ behavior in the radiant boiler and secondary combustor; (3) 
radiant boiler design to meet the multiple requirements of steam 
generation, NO/sub x/ decomposition, and seed-slag separation; (4) 
effects of solid or liquid seed deposits on heat transfer and gas flow 
in the steam and air heaters; (5) formation, growth, and deposition 
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of seed-slag particles, and (6) character of the combustion gas ef- 
fluents. 


4447 (CONF-800633—(Vol.2), pp 11.5.1-11.5.3) Ocean 
MHD tor. Mawardi, O.K. (Collaborative Planners, 
Inc., Cleveland Heights, OH). Jun 1980. NTIS, PC A14/ 
MF AO1. Order Number DE81023964. 

From 7. ocean energy conference; Washington, DC, USA (2 
Jun 1980). 

A preliminary technico-economic study is presented for a 
novel method of extracting energy from ocean currents. In the 
northern hemisphere, geostrophic currents are subsurface eastward 
flowing in channels. Typical maximum velocities in the core of the 
channels are about 150 cm/sec and occur at a depth of 100 m or 
more. The proposed method consists of floating a long strip in 
these channels. Coils of electrically conducting wires are wound 
flat on the strip. When excited with a current, a travelling magnetic 
field wave is produced by the wires. Because of the electrical con- 
ductivity of the seawater, the device operates as a linear induction 
generator. Preliminary cost estimates indicate that such a generator 
can be constructed for approximately $2,100/kW. 


4448 (INIS-mf—6424, pp vp) Near electrode phenom- 
enon in high pressure amiatien plasmas. Chandra, A.; 
Manglick, A.; Lowke, J.J.; Messerle, H.K. (Sydney Univ. 
(Australia). School of Electrical Engineering). 1981. Dep. 
NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


4449 (INIS-mf—6424, pp vp) Disk generator. Marty, 
S.M. (Sydney Univ. (Australia). School of Electrical Engi- 
neering). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


4450 (INIS-mf—6424, pp vp) Diagnostic methods for 
MHD generators. Rankin, (Sydney Univ. (Australia). 
School of Electrical aw a 1981. Dep. NTIS (US 
Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


3003 Thermoelectric Generators 


REFER ALSO TO CITATION(S) 3500, 3938 


4451 (DOE/ET/33008—T3) SIG technology and con- 
verter-hardware schedule status as applicable to Galileo flight 
program, Hinderman, J.D. (Minnesota Mining and Mfg. Co., 
St. Paul (USA)). 29 Dec 1978. Contract AC03-78ET33008; 
AC02-76ET33002. 253p. NTIS, PC Al2/MF AOl. Order 
Number DE8 1027670. 

A detailed description of the status of the design, fabrication, 
and testing of the Selenide Isotope Generator for the Galileo pro- 
gram is presented. (WHK) 


4452 (DOE/ET/33062—T1) Thermoelectric generator 
testing and RTG degradation mechanisms evaluation. Prog- 
ress report No. 35. Lockwood, A.; Shields, V. (Jet Pro 
sion Lab., Pasadena, CA (USA)). May 1980. Contract alos. 
79ET33062. 49p. NTIS, PC A03/MF AO1. Order Number 
DE81024235. 

The n-type selenide legs after 14,000 hours continue to show 
reasonable agreement with the 3M Co. published data. In the ingra- 
dient testing after 14,700 hours the n-legs show serious degradation 
in power to load. Weight loss measurements on the first samples of 
material produced by G.E. match the results previously obtained 
on R.C.A. material from the MHW program. The remaining MHW 
generator on test Q1I-A has accumulated 22,519 hours and perform- 
ance remains stable. The 18 couple modules S/N-1 and -3 previous- 
ly tested at RCA show no significant change in operation during 
the current JPL testing. No changes in the trends of degradation of 
LES 8 and 9 and the Voyager RTGs have been observed. 
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(SAND—81-2092) Isotopic power supplies for 
terrestrial systems: oon 1}; ~ by — 


(Sandia National Labs., Albuquer R. Tim (USA)). 
1981. Contract AC04-76DP00789. 3 . NTIS, PC A03, 
A01. Order Number DE82003078. 

The Sandia National Laboratories participation in Quality 
Assurance (QA) programs for Radioisotopic Thermoelectric Gener- 
ators which have been used in space and terrestrial systems over 
the past 15 years is summarized. Basic elements of the program are 
briefly described and recognition of assistance from other Sandia 
organizations is included. Descriptions of the various systems for 
which Sandia has had the QA responsibility are also presented. In 
addition, the outlook for Sandia participation in RTG programs for 
the next several years is noted. 


3004 Thermionic Converters 


REFER ALSO TO CITATION(S) 3939, 3939, 3940, 3940, 3941, 3941 


4454 (DOE/ET/11293—T4) Enhanced heat transfer for 
thermionic power modules. Johnson, D.C. (Rasor Associates, 
Inc., Sunnyvale, CA (USA)). Jul 1981. Contract AC02- 
76ET11293. 22p. (COO—2263-21; NSR—2-21). NTIS, PC 
A02/MF AO1. Order Number DE82000728. 

The thermionic power module is capable of operating at 
very high heat fluxes, which in turn serve to reduce capital costs. 
The most efficient operation also requires uniform heat fluxes. The 
development of enhanced heat transfer systems is required to meet 
the demand for high heat fluxes (>20 w/cm?*) at high temperatures 
(>1500K) which advanced thermionic power modules place upon 
combustion systems. Energy transfer from the hot combustion gases 
may take place by convection, radiation, or a combination of radi- 
ation and convection. Enhanced convective heat transfer with a jet 
impingement system has been demonstrated in a thermionic con- 
verter. The recently-developed cellular ceramic radiative heat 
transfer system has also been applied to a thermionic converter. By 
comparing the jet impingement and cellular ceramic radiative heat 
transfer systems, an appropriate system may be selected for utiliza- 
tion in advanced thermionic power modules. Results are reported. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 3152, 3946, 3948, 4338, 4342 


4455 (ANL—81-16) Advanced fuel-cell development. 
Progress report, July-September 1980. Pierce, R.D.; Arons, 
R.M.; Dusek, J.T.; Fraioli, A.V.; Kucera, G.H.; Poeppel, 
R.B.; "Sim, J. W.; Smith, J. L.; Tani, B.S. (Argonne National 
Lab., IL (USA)). Jul 1981. Contract W-31-109-ENG-38. 
37p. NTIS, PC A03/MF A011. Order Number DE82003007. 

This report describes advanced fuel cell research and devel- 
opment activities at Argonne National Laboratory (ANL) during 
the period July-September 1980. These efforts have been directed 
toward: (1) investigating alternative concepts for components of 
molten carbonate fuel cell stacks; and (2) improving our under- 
standing of component behavior. The principal focus has been on 
the development of sintered y-LiAlO2 for electrolyte support and 
sintered Li/sub x/Ni/sub 1-x/O for cathodes. In the electrolyte de- 
velopment effort, both a- and B-LiAlO, have been synthesized as 
starting material for sintered electrolyte supports, and tape casting 
is being studied for preparing green bodies for sintering. A sintering 
procedure has been developed which produces flat NiO cathodes 
with good conductivity and pore structure, and work has begun on 
sintering a lithiated NiO cathode and LiAIO: electrolyte support as 
one body. Components are evaluated in bench-scale cell tests. A 
new cell/stack design was completed in an effort to increase flexi- 
bility in our cell testing. 


4456 (DOE/AL/12726—T1) Performance mapping stud- 
ies in Redox flow cells. Hoberecht, M.A.; Thaller, L.H. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). Sep 1981. Contract 
AI04-80AL12726. 12p. (NASA-TM—82707). NTIS, PC 
A02/MF AO1. Order Number DE82003288. 


30 DIRECT ENERGY CONVERSION 
3005 Fuel Celis 


Pumping power requirements in any flow battery system 
constitute a direct parasitic energy loss. It is therefore useful to de- 
termine the practical lower limit for reactant flow rates. Through 
the use of a theoretical framework based on electrochemical first 
principles, two different experimental flow mapping techniques are 
developed to evaluate and compare electrodes as a function of flow 
rate. For the carbon felt electrodes presently used in NASA-Lewis 
Redox cells, a flow rate 1.5 times greater than the stoichiometric 
rate seems to be the required minimum. 


systems, Quarterly tech- 
oa df Gn teen Clean tt anal 1977. (Insti- 
tute of Gas Technolo ay L (USA)). Mar 1978. 
Contract AC02-78ET11276. 63 ISAN-1735- -1). NTIS, PC 
A04/MF AO1. Order Number BE81029378. 

The objectives of the FY 1978 program are to (a) improve 
the performance and endurance of the molten carbonate fuel cell 
and (b) develop cost-effective cell components. The required effort 
is subdivided into three tasks: Task 1 is cell and component devel- 
opment. Improved components and cost-effective fabrication proc- 
esses will be developed. This will include developing stable anode 
structures and improved electrolyte structures that can be fabricat- 
ed by cost-effective processes. Task 2 is directed to fuel cell elec- 
trolyte optimization. New melt compositions will be tested in labo- 
ratory- and bench-scale cells. Supporting information necessary for 
electrolyte selection and for understanding the processes occurring 
in these systems will be obtained by pe eo models to describe 
cell performance and by electrochemical measurements. Task 3 in- 
volves cell operation at high pressure. Molten carbonate fuel cells 
will be operated (during the 3rd and 4th Quarters) at high pressure 
to identify and provide solutions to cell decay mechanisms and to 
identify problems associated with operating these cells at high pres- 
sures. Progress is reported. (WHK) 


4457 (DOE/ET/11276—T6) Fuel cell research on 
second-generation molten-carbonate 


4458 (DOE/ET/11305—T10) Thin film battery/fuel cell 
power generating Project technical status report, 1 
July 1978-30 1978, Westin ouse Electric Corp., 
Pittsburgh, PA (USA). Research and Development Center). 
20 Nov 1978. Contract AC02-76ET11305. 4p. NTIS, PC 
A02/MF AO01. Order Number DE81025943. 

Progress on the design and development of a high-tempera- 
ture solid-oxide electrolyte fuel cell is briefly described. (WHK) 


4459 (DOE/ET/11319—T5) Development of molten- 
carbonate fuel cells for power generation. Quarterly progress 
report, 15 November 1978-15 February 1979. (General Elec- 
tric Co., eo NY —t Corporate Research and 
Development 1979. Contract AC02- 
TTET11319. 76p. nes, PCA A05/MF AOl1. Order Number 
DE81029538. 

Molten carbonate fuel cell research and development at 
General Electric Company during the three month period begin- 
ning 15 November 1978 and ending 15 February 1979 is described. 
The objectives of this Phase I effort include the development of 
promising concepts to circumvent a number of outstanding techni- 
cal challenges in molten carbonate fuei cell technology and the 
better definition of the operating limits of molten carbonate fuel 
cells and power plant based thereupon. During this quarter of the 
program, principal activities have been the operation of experimen- 
tal molten carbonate fuel cells using pure and H2S- and HCl-con- 
taminated fuels which simulate coal-derived fuels, the development 
of synthesis and fabrication techniques to prepare electrolyte tiles, 
the diagnostic analysis of new and used electrolyte tiles, the quanti- 
fication of anode sintering, the fabrication of a 10 in. x 10 in. 
scaled-up single cell, and design activities leading to a stackable 10 
in. x 10 in. cell. 


4460 (DOE/ET/11319—T14) Development id molten 
carbonate fuel cells for power generation. progress 
report, 15 February 1979-15 May 1979. (Genertt Electric 
Co., Schenectady, NY (USA). Corporate Research and De- 
velopment ge Jun 1979. Contract AC02-77ET11319. 


86p. NTIS, A0S/MF A01. Order Number DE81024226. 
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The objectives of this Phase I effort include the develop- 
ment of promising concepts to circumvent a number of outstanding 
technical challenges in molten carbonate fuel cell technology and 
the better definition of the operating limits of molten carbonate fuel 
cells and power plant based thereupon. During this quarter of the 
program, principal activities have been the operation of experimen- 
tal molten carbonate fuel cells using pure and H in.S- and HC1- 
contaminated fuels which simulate coal-derived fuels, the develop- 
ment of synthesis and fabrication techniques to prepare electrolyte 
tiles up to 20 in. x 20 in. in size, the diagnostic analysis of new and 
used electrolyte tiles, the quantification of anode sintering, the fab- 
rication and test of a 10 in. x 10 in. scaled-up single cell, and design 
activities leading to a stackable 10 in. x 10 in. cell. Specific accom- 
plishments include successful fabrication of the largest electrolyte 
tile ever fabricated (20 in. x 20 in.). 


4461 (DOE/ET/11320—T4) Evaluation of MHD mate- 
rials for use in high-tem fuel cells. Guidotti, R. 
(Montana Energy and MHD Research and Development 
Inst., Inc., Butte (USA)). 15 Jun 1978. Contract AC02- 
77ET11320. 174p. NTIS, PC A08/MF A0O1. Order Number 
DE8 1023097. 

The MHD and high-temperature fuel cell literature was sur- 
veyed for data pertaining to materials properties in order to identify 
materials used in MHD power generation which also might be suit- 
able for component use in high-temperature fuel cells. Classes of 
MHD-electrode materials evaluated include carbides, nitrides, sili- 
cides, borides, composites, and oxides. Y2Os3-stabilized ZrO. was 
used as a reference point to evaluate materials for use in the solid- 
oxide fuel cell. Physical and chemical properties such as electrical 
resistivity, coefficient of thermal expansion, and thermodynamic 
stability toward oxidation were used to screen candidate materials. 
A number of the non-oxide ceramic MHD-electrode materials 
appear promising for use in the solid-electrolyte and molten-carbon- 
ate fuel cell as anodes or anode constituents. The MHD-insulator 
materials appear suitable candidates for electrolyte-support tiles in 
the molten-carbonate fuel cells. 


4462 (DOE/ET/11445—T1) Hydroprocessing of heavy 
oils for the production of fuel cell quality fuels. Quarterly 
technical progress report, January 1-March 31, 1978. Jarvi, 
G.A.; Camara, E.H.; Marianowski, L.G.; Lee, A.L.; Vasil, 
D.R. (Institute of Gas Technology, Chicago, IL (USA)). 
1978. Contract AC03-77ET11445. 25p. NTIS, PC A02/MF 
A01l. Order Number DE82003960. 

During the second quarter of FY1978, construction of the 
hydrogasification testing apparatus was completed, the equipment 
tested, and several runs conducted with No. 4 fuel oil feed. Where- 
as the data from the experiments performed are still incomplete, 
they did prove that No. 4 fuel oil can be hydrogasified into meth- 
ane, ethane, and propane. Although incomplete feed conversion 
(50%) was observed in these initial runs, we are certain that future 
experimentation will produce improved conversions. Because No. 6 
fuel oil generally contains more coking forming constituents than 
No. 4 fuel oil, experiments with this feedstock will proceed after 
the No. 4 fuel oil schedule is completed. Phase I is an initial process 
evaluation to produce steam reforming feeds for ultimate produc- 
tion of hydrogen-rich, fuel cell fuel via hydrogasification, 
hydrodesulfurization, and hydrocracking of No. 4 and No. 6 fuel 
oils. Progress is reported. (WHK) 


4463 (DOE/ET/12437—T2) Assessment of the foreign 
electric generating market for phosphoric acid fuel cells. 
Nelson, S.H. (Energy Systems Research Group, Inc., 
Boston, MA (USA)). 31 Jan 1979. Contract ACO03- 
78ET 12437. 130p. NTIS, PC AO7/MF AO1. Order Number 
DE8 1026634. 

A survey of the present electric and industrial utility system 
characteristics of over one hundred countries is presented. Current 
rn unit types, and future plans are given for each country. 


4464 (DOE/ET/13113—T3) Program plan for molten 
carbonate fuel-cell systems development. (TRW, Inc., 
McLean, VA (USA). Energy Systems Group). 27 Oct 1978. 
Contract ACO3-77ET13113. 105p. NTIS, PC A06/MF AO1. 
Order Number DE81029387. 
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The purpose of this document is to describe in both pro- 
grammatic and technical terms the methodology that the US De- 
partment of Energy will use to commercialize a molten carbonate 
fuel cell power plant. Responsibility for the planning and manage- 
ment of the program resides in the molten carbonate fuel cell pro- 
gram office at the Argonne National Laboratory which reports to 
the Assistant Director for Fuel Cells in the Division of Fossil Fuel 
utilization of DOE/FE. The actual development of technology is 
carried out by selected contractors. The technology development 
phase of the program will culminate with the construction and op- 
eration of two demonstration power plants. The first power plant 
will be an industrial cogeneration plant which will be completed in 
1987. The other power plant will be a baseload electric power plant 
to be completed in 1989. 


4465 (DOE/ET/15366—T2) Phosphoric-acid fuel-cell 
stack and system development. Technical progress report, 
January 1-March 31, 1979. (Engelhard Minerals and Chemi- 
cals Corp., Edison, NJ (USA). Engelhard Industries Div.). 
1979. Contract ACO1-78ET 15366. 80p. NTIS, PC A05/MF 
A01. Order Number DE81029350. 

Primary emphasis during the period was on stack component 
development, Task I. However, effort is accelerating in the fuel 
processing sub-system area, Task II. Integrated system analysis, 
Task III, has begun, but the stack component scale-up effort, Task 
IV, will not start until later in 1979. Two three-cell stacks utilizing 
nominal 0.46 mg Pt/cm? electrodes were started on-test during the 
quarter. Routine electrolyte-additions were employed for one stack 
which exhibited good stability at 150 amp/ft? (161 ma/cm?) over 
the 325 to 375°F (163 to 191°C) temperature range. Stack tempera- 
ture was recently increased to 400°F (204°C), and this led to a no- 
ticeable decline in voltage. The second stack was subjected to shut- 
down/start-up cycles without electrolyte addition. CVD-upgraded 
reticulated vitreous carbon elements have shown good mechanical 
and electrical properties. Laminated matrix layers have served to 
lower the cell IR-losses substantially - to about 40 mv @ 150 ma/ 
ft/sup 2/. 


4466 (DOE/ET/15416—2-Vol.1) Calculation of thermo- 
dynamic equilibria in the carbonate fuel cell. Volume 1. Final 
report. Pelton, A.D.; Bale, C.W.; Lin, P.L. (Ecole Polytech- 
nique, Montreal, Quebec (Canada)). 31 Aug 1981. Contract 
AS02-79ET15416. 182p. NTIS, PC A09/MF A0Ol. Order 
Number DE82000690. 

All available phase diagram and thermodynamic data on the 
eighteen binary systems containing Li*, Na*, K*, SQ.7, COs*, 
and OH™ have been collected and critically assessed. A set of self- 
consistent thermodynamic parameters describing the free energies 
of all known compounds, solid solutions, and liquid solutions in the 
binary systems has been formulated. The phase diagrams have been 
calculated, and estimated error limits of all diagrams are given. 
Fourteen ternary phase diagrams containing Li*, Na*, K*, SO,*, 
COs?” and OH™ have been calculated from the assessed data for 
their binary subsystems with the aid of the Conformal Ionic Solu- 
tion Theory. Comparison with experimental data is made where ex- 
perimental diagrams are available and small ternary parameters are 
added where necessary. All calculated ternary phase diagrams are 
presented as polythermal projections of liquidus surfaces, and esti- 
mated error limits are given for each system. 


4467 (DOE/ET/15416—2-Vol.2) Calculation of thermo- 
dynamic equilibria in the carbonate fuel cell. Volume II. Final 
report. Bale, C.W.; Pelton, A.D.; Melancon, J. (Ecole Poly- 
technique, Montreal, Quebec (Canada)). 31 Aug 1981. Con- 
tract AS02-79ET15416. 72p. NTIS, PC A04/MF AOl. 
Order Number DE82000689. 

A complete thermodynamic analysis has been performed 
upon eleven selected fuel feeds obtained after various pretreatment 
processes. The equilibrium partial pressures of some 34 gaseous spe- 
cies have been computed for each of the fuels at the anode inlet 
and outlet (75% hydrogen utilization). The complex gaseous equi- 
libria of the fuels have been graphically represented with the aid of 
Gibbs ternary C-H-O composition triangles. The influence of tem- 
perature and pressure upon carbon deposition in the anode com- 
partment has been determined and graphically presented. The effect 
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of water addition upon carbon formation and upon free hydrogen 
production has been evaluated. The influence of sulfur impurities 
upon the gaseous equilibria in both electrode compartments and 
upon the chemical stability of the Ni/NiO electrodes has been as- 
sessed. 


4468 (DOE/MC/16220—T1) Evaluation of gasification 
and gas-cleanup processes for use in molten-carbonate fuel- 
cell power plants. Quarterly technical progress report No. 1 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). 16 
Jul 1981. Contract AC21-81MC16220. 24p. NTIS, PC A02/ 
MF AO1. Order Number DE82003207. 

Davy McKee completed a draft of the gasifier listing in 
June. A draft of a low temperature gas cleanup system listing was 
also completed in June. Westinghouse completed data acquisition 
for the hot gas cleaning systems listing in June. Iron oxide, dolo- 
mite, zinc oxide, molten carbonate, and other such systems were in- 
cluded in that listing. Energy Research Corporation continued the 
effort begun in May to report on MCFC contaminant data available 
in the open literature. Westinghouse has begun the particulate and 
chemical species thermodynamic evaluations for assessing the effect 
of contaminants on MCFC operating characteristics. A visit to 
Rockwell International's molten carbonate coal gasification pilot at 
Canoga Park, California, plus intensive discussions with Rockwell's 
staff engineers provided data and process insights that will be indis- 
pensable to the evaluation of suitable coal gas supply systems for 
molten carbonate fuel cell power plants. 


4469 (DOE/NASA/12726—14) Redox-system design for 
solar-storage applications. Nice, A.W.; Hagedorn, N. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1981. Contract AI04- 
80AL12726. 8p. (NASA-TM—82720; CONF-810642—7). 
NTIS, PC ‘A02/ME A01. Order Number DE82001353. 

From 4. DOE battery and electrochemical contractor's con- 
ference; Washington, DC, USA (2 Jun 1981). 

NASA Redox energy storage systems are being developed 
for solar power aplications and utility load leveling applications by 
the Lewis Research Center for the Department of Energy. The 
major objective of the project is to establish the technology readi- 
ness of Redox energy storage for transfer of the technology to in- 
dustry for product development and commercialization by industry. 
The design features of Redox systems for application to stand alone 
or residential storage requirements are described. Redox system de- 
signs with 3 to 10 kW power output and storage times of 6 to 250 
hours are summarized and performance characteristics presented. 


4470 (FCS—1628) On-site 40-kilowatt fuel cell power 
plant verification test plan. (United Technologies Corp., 
South Windsor, CT (USA). Power Systems Div.). 25 - 
1979. Contract AC01-77ET 11302. 33p. NTIS, PC A03/M 
A01. Order Number DE82004173. 

In 1977 the Power Systems Division (PSD) of United Tech- 
nologies Corporation (UTC) with support from the American Gas 
Association (AGA) and the Gas Research Institute (GRI) contract- 
ed with the US Department of Energy to upgrade and continue the 
development of the pilot 40-kW power plant to a configuration 
suitable for field testing. The modifications include the redesign and 
repackaging of the heat recovery equipment and insertion of recent 
technology improvements in power plant components to improve 
durability, producibility, maintainability and to reduce production 
cost. The 40-kW Model Specification provides general descriptions 
and performance characteristics of this field test power plant. The 
general descriptions include physical dimensions and a brief de- 
scription of the fuel cell power plant technical principles. The 
power plant performance characteristics include: power rating, effi- 
ciency, life and output characteristics. The objective of this Verifi- 
cation Test Plan is to confirm that the 40-kW Power Plant design 
meets the requirements in 40-kW Model Specification FCS-1460. 
This will be accomplished by utilizing substantiating analysis, in- 
spection and operational data obtained during both the develop- 
ment and verification test phases of the program. The overall verifi- 
cation approach to be followed in the implementation of the plan is 
summarized. Verification by inspection includes both design re- 
views and inspection operations. Test data will provide verification 
input in regard to operation, fuels, safety, dependability, water re- 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Bulidings 


covery, performance, electrical, heat recovery, emission and noise 
characteristics and acceptance procedures. 


4471 (LBL—13199) Electrochemical energy storage. 
Cairns, E.J. (Lawrence Berkeley Lab., CA (USA)). A 
1981. Contract W-7405-ENG-48. 28p. (CONF-81041 13— ). 
NTIS, PC A03/MF A0O1. Order Number DE82000263. 

From Royal Society of Chemistry annual chemical congress; 
Guildford, Surrey, UK (7 Apr 1981). 

The requirements, status, and research and development 
needs of fuel cells and electric batteries for energy storage for utili- 
ties, solar- and wind-powered systems, and electric vehicles are dis- 
cussed. (WHK) 
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4472 (DOE/CE—0023) Comprehensive program and 
plan for Federal energy education, extension, and information 
activities. Fourth report to Congress. (USDOE Assistant Sec- 
retary for Conservation and Renewable Energy, Washing- 
ton, DC). May 1981. 26lp. NTIS, PC Al2 AOl1. Order 
Number DE82002419. 

The report covers those federally conducted and supported 
activities intended to inform energy users about techniques and 
technologies to conserve energy and switch to renewable energy 
resources (mainly solar technologies). Chapter I defines energy edu- 
cation, extension, and information; describes what the basic federal 
roles and responsibilities are; identifies the target audiences; summa- 
rizes the messages which federal agencies want to communicate to 
these target audiences; indicates the majority focus for coordinating 
federal information outreach; and specifies the legislative require- 
ments of the Comprehensive Program and Plan. Chapter II ana- 
lyzes the federal energy education, extension, and information pro- 
gram in FY 1980 to give the reader a sense of what the many fed- 
eral activities look like as a whole; how federal agencies carry out 
their roles and responsibilities; and how other federal programs are 
related to energy outreach. 


4473 (PNL—3944-Ex.Sum.) Overview of a 
vation research opportunities: executive summary. 

W.J.; Hauser, S.G.; Hane, G.J.; Gurwell, W.E.; Bird . 
Cliff, W.C.; Williford, R.E.; Williams, T.A,; Ashton, WB 
(Pacific Northwest Lab., Richland, WA (USA)). Nov 1981. 
Contract AC06-76RL01830. 2ip. NTIS, PC A02/MF A0Ol. 
Order Number DE82004031. 

A study of research opportunities that are important to de- 
veloping advanced technologies for efficient energy use is present- 
ed. The study's purpose is to describe a wide array of attractive 
technical areas from which specific research and development pro- 
grams could be implemented. Research areas are presented for po- 
tential application in each of the major energy end-use sectors. The 
analysis employs a systematic process for both identifying and 
screening candidate energy conservation research areas. The study 
team was comprehensive in its review of aggregate energy con- 
sumption and employed explicit criteria to evaluate the technology 
research areas. 


3201 Buildings 


REFER ALSO TO CITATION(S) 3802, 3807, 3808, 3883, 4403, 4419, 4534 


4474 (AD-A—097119) Task-ambient office 
Final report, October 1979-June 1980. eA CISA wi ot 
Engineering Lab. (Navy), Port Hueneme, bp 
1980. 40p. (TR—880). NTIS. Order Number ze2s0067 

A method is discussed for converting uniform office lighting 
systems to task-ambient lighting systems. The method requires only 
the use of a light meter and a mirror. A correlation between the 
method and equivalent sphere illumination is shown. Several exam- 
ples of offices converted from uniform lighting to task-ambient 
lighting are discussed. 
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(ANL/ENG—81-02) Energy-performance targets 
for federal buildings: energy-target bands for new oetal eel facil- 
ities. Final report. eee onne National Lab., IL (USA)). May 
1981. Conon 9 W-31- #09-ENG-38. 110p. NTIS, PC A06/ 
MF A0O1. Order Number DE82000343. 

A cost-effective energy performance target band for new 
postal facilities was developed. Buildings were classified into four 
sizes and one special use category: namely, less than 5001 ft% 5001 
to 25,000 ft% 25,001 to 100,000 ft* larger than 100,000 ft% and vehi- 
cle maintenance. A random statistical sample of buildings repre- 
sentative of the population was selected from each size category, 
and one representative vehicle maintenance facility. The procedure 
to establish energy targets for new buildings is described. The de- 
tailed analysis of energy consumption was made using DOE-2 
(DOE 2.1A) computer program. Technical feasibility, energy sav- 
ings, and life-cycle cost effectiveness are considered. (MCW) 


4476 (ANL/SPG—17) Customer attitudes toward ther- 
mal-energy heating. Hersh, H.N. (Argonne National 
Lab., IL (USA)). Jun 1981. Contract W-31-109-ENG-38. 
74p. NTIS, PC A04/MF A0O1. Order Number DE82003010. 

This study of attitudes among users of thermal energy stor- 
age (TES) heating systems indicates that more than 90% of the 
users regard TES as an acceptable residential heating technology. 
This conclusion draws upon three sources of information: a formal 
customer acceptance survey exploring attitudes and levels of satis- 
faction, face-to-face contacts between utility representatives and 
users, and a survey of pertinent published information. The two 
main conclusions of this study are that: (1) TES heating systems are 
installed for economic reasons by customers who can afford higher 
initial costs and understand the concept of lower total cost (capital 
plus operating), and (2) attitudes toward TES are positive, the key 
indicator being that 90% of TES users would recommend their 
heating system to a friend or neighbor. TES systems are not re- 
garded more favorably than conventional systems, however, and it 
is likely that lower electric heating bills are responsible for the fa- 
vorable perceptions of most TES users. These conclusions remove 
an element of uncertainty about thermal energy storage systems for 
heating, and should be useful to private and public policymakers. 


4477 (ANL/SPG—18) Optimal sizing of heating sys- 
tems that store and use thermal energy. Hersh, H.N. (Ar- 

mne National Lab., IL (USA)). Jun 1981. Contract W-31- 
09-ENG-38. 64p. NTIS, PC A04/MF A0O1. Order Number 
DE82003011. 

This report presents an analysis of the factors that enter into 
the sizing of thermal energy storage (TES) space heating systems. 
These TES systems, having to fulfill the same thermal comfort 
functions as conventional space heating systems, have different op- 
erating characteristics and more severe constraints, and therefore 
require different and more critical sizing procedures. Thermal 
energy storage heating systems offer social and private benefits, and 
the achievement of these benefits depends in large part on proper 
sizing. Proper sizing is a probabilistic rather than a deterministic 
procedure, and is utility-specific as well. Analysis of experimental 
data obtained in field studies of TES in New England has provided 
information on the accuracy of equipment-sizing procedures used 
by vendors and on the consequences of undersizing and oversizing. 
Based on simulation studies and other techniques, additional useful 
sizing information has been developed. The information implies the 
need for an upward adjustment of the sizing factor if the sizing is to 
be optimal for US climatological conditions and living habits. A 
summary and a general theoretical analysis of the information pre- 
sented in this report are then combined to provide guidelines for 
optimally sizing TES systems. 


(BNL—30032) Inexpensive perfluorocarbon tracer 
infiltration measurements 


technique for wide-scale in homes. 
Dietz, R.N.; Cote, E.A.; Senum, G.I.; Wieser, R.F. (Brook- 
haven National Lab., Upton, NY (USA)). Aug 1981. Con- 
tract AC02- 76CH00016. 8p. (CONF-811048—1). NTIS, PC 
A02/MF AO1. Order Number DE82000142. 

From International symposium on indoor air pollution, 
health and energy conservation; Amherst, MA, USA (13 Oct 1981). 

A perfluorocarbon tracer technique to determine infiltration 
rates in homes is described. A tracer kit, coined the Brookhaven 
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National Laboratory Air Infiltration Measurement System, which 
can be deployed by the average homeowner, is briefly described. 
The tracer source is a fluoroelastomer plug impregnated with a 
known mass of perfluorocarbon tracers (PFT) and crimped within 
a metal shell. The PFT diffuses from the end of the plug. Two sam- 
plers briefly described are: the capillary adsorption tube sampler 
(CATS) and the programmable Brookhaven Atmospheric Tracer 
Sampler (BATS). Deployment of one of the diffusion sources in a 
home and use of a BATS unit to measure the increase in the tracer 
concentration perfluorodimethylcyclohexane (PDCH) are dis- 
cussed. Results of the tests are presented. (MCW) 


4479 (BNL—51395) Coal use and fuel utilization in the 
industrial, commercial, and residential sectors. Isler, R.; 
Batey, J.; Beaufrere, A.; Butcher, T.; Marnell, P.; Waide, C. 
(Brookhaven National Lab., Upton, NY (USA)). Apr 1981. 
Contract AC02-76CH00016. 10lp. NTIS, PC A06/MF AO1. 
Order Number DE82003234. 

The reduction of premium fuel use through the introduction 
of coal and improved fuel utilization techniques in boilers, furnaces, 
and process heaters in the industrial, commercial, and residential 
sectors is the goal of many current research and development ef- 
forts. For refit applications the first consideration for coal utiliza- 
tion is in the direct substitution of powdered coal for premium fuel. 
In steam-raising boilers this is possible with substantial derating of 
the unit. Direct substitution in process heaters raises almost insur- 
mountable problems of process control, product contamination, 
corrosion, and safety. An obvious answer to the problems of direct 
coal substitution is to change the coal into a form more compatible 
with the existing equipment. Coal gasification and liquefaction are 
two technologies available at this time. Potential near-term premi- 
um fuel substitutes are coal slurries, in the form of either coal-oil 
mixtures (COM) or coal-water slurry. Important opportunities exist 
for natural gas and fuel oil conservation within the commercial and 
residential sectors. About one third of the energy used in the 
United States is consumed in the combined commercial/residential 
sector. Combustion equipment within these sectors are major con- 
sumers of energy, with natural gas and fuel oil being the primary 
fuels. Central warm air furnaces and hot water (or steam) boilers 
are commonly used, and the annual efficiency and fuel consumption 
of residential equipment varies with many operating parameters, but 
an average efficiency of about 60% is expected. Similarly, small 
commercial combustion devices, which account for about half the 
commercial fuel use, are expected to operate with comparable effi- 
ciency. Considerable performance improvement is possible, and fuel 
use can be reduced by 15 to 60% through modification or replace- 
ment of existing heating systems. 


4480 (CONF-810940—18) TES/heat-pump performance 
evaluation. Sigmon, T.W. (Research Triangle Inst., Research 
Triangle Park, NC (USA)). 1981. Contract W-7405-ENG- 
26. 7p. NTIS, PC A02/MF AOl. Order Number 
DE82000111. 

From Annual contractors’ review meeting on thermal and 
chemical storage; Tysons Corner, VA, USA (16 Sep 1981). 

A technique was developed that utilizes a modified version 
of the conventional heat pump bin procedure to project use by 
TES/heat pump and conventional heat pump systems. The intent of 
the effort is to provide information that can be used to evaluste 
various program alternatives in regard to the development of TES/ 
heat pump systems. The modified bin procedure was used in con- 
junction with an annualized life-cycle cost algorithm to evaluate 
each system from both a technical and economic perspective. As a 
final step three levels of analysis were completed to identify the 
system or systems with the lowest LCC for various application sce- 
narios. These efforts are extended by completing more detailed 
analyses of the steady state performance and operation of selected 
systems. 


4481 (DOE/BP—53) Heat pump water heater: Midway 
residential community final report. Aguilar, J.R.; Biemer, 
J.R. (Bonneville Power Administration, Portland, OR 
(USA)). Oct 1981. 63p. NTIS, PC A04/MF A0Ol. Order 
Number DE82003548. 

Field testing of a prototype heat pump water heater was 
conducted. Five Temcor heat pump water heaters were installed in 
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a residential community at Midway, Washington, and their per- 
formance was monitored between September 1979 and January 
1981. The objectives of the project were to evaluate performance, 
to assess equipment reliability, and to determine energy savings. In 
addition, the test results were used to assess the heat pump water 
heater’s potential contribution to energy conservation in the Pacific 
Northwest. Mechanical difficulties, inherent in any piece of proto- 
type equipment, were encountered throughout the testing period, 
resulting in low apparent Coefficient of Performance (COP) and 
energy savings. When results of the tests are averaged for the five 
units over sixteen months, the COP and energy savings compared 
to an electric resistance water heater are 1.66 and 40%, respective- 
ly. When adjusted to exclude fluctuations caused by mechanical dif- 
ficulties, the results show average COP and energy savings to be 
2.29 and 56%. Because the COP of a heat pump water heater varies 
with the ambient temperature, performance of a unit can be expect- 
ed to be affected by seasonal and climatic variation. The energy 
savings of individual heat pump water heaters will vary frpm 41 to 
56% in the Pacific Northwest, depending on climatic conditions. If 
heat pump water heaters were installed in every single and multi- 
family residence with suitable installation space, BPA estimates the 
potential energy savings for Washington, Oregon, Idaho and Mon- 
tana to be 3,884,000 megawatt hours annually. 


4482 (DOE/CS/20207—T2) Approach to financing 
energy-conservation investments in commercial buildings. 
(Resource Planning Associates, Inc., Cambridge, MA 
(USA)). 23 Jan 1979. Contract AC03-77CS20207. 26p. 
NTIS, PC A03/MF AO1. Order Number DE81025957. 

The energy conservation potential in the commercial sector 
is surveyed by examining the energy savings possible with the im- 
proved energy systems now available and the governmental meas- 
ures that will shape the demand for these systems. The major bar- 
riers perceived by commercial building owners as deterrents to in- 
vestment in these systems are discussed. Tax incentives that could 
attract consortia of high-income earners to invest in such systems, 
the issues raised by this solution, and a plan for exploring these 
issues further and establishing the program's viability are discussed. 
(MHR) 


4483 (DOE/CS/20315—T12) Energy-efficiency directo- 
ry of oil boilers. Statt, T.G.; Coggins, J.L. (Energy Applica- 
tions, Columbia, MD (USA)). Aug 1981. Contract AC03- 
79CS20315. 25p. NTIS, PC A02/MF AO1. Order Number 
DE82001034. 

The purpose of this directory is to inform consumers about 
the energy costs of operating oil boilers. Information contained in 
this directory includes the type of boiler, the output capacity, and 
the annual fuel utilization efficiency (AFUE). This directory lists all 
currently marketed oil boilers (starting on page 6) that have Energy 
Guide labels. Oil furnaces are listed in another directory. The Fed- 
eral Trade Commission requires manufacturers who distribute oil 
boilers to attach Energy Guide labels to products manufactured on 
or after May 19, 1980. It should be noted that oil boilers not listed 
in this directory or without Energy Guide labels are not to be con- 
strued as being inferior or less energy efficient; these products just 
do not fall within the mandatory labeling requirements. In the case 
of newly developed models, no report was available at the time this 
directory was compiled. The data in this directory have been meas- 
ured by manufacturers and/or their agents. 


4484 (DOE/CS/20315—T13) Energy-efficiency directo- 
ry of oil furnaces, Statt, T.G.; Coggins, J.L. (Energy Appli- 
cations, Columbia, MD (USA)). Aug 1981. Contract ACO03- 
79CS20315. 26p. NTIS, PC A03/MF AOl1. Order Number 
DE82001033. 

The purpose of this directory is to inform consumers about 
the energy costs of operating oil furnaces. Information contained in 
this directory includes the type of furnace, the output capacity, and 
the annual fuel utilization efficiency (AFUE). This directory lists all 
currently marketed oil furnaces that have Energy Guide labels. Oil 
boilers are listed in another directory. The Federal Trade Commis- 
sion requires manufacturers who distribute oil furnaces and boilers 
to attach Energy Guide labels to products manufactured on or after 
May 19, 1980. It should be noted that oil furnaces not listed in this 
directory or without Energy Guide labels are not to be construed 
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as being inferior or less energy efficient; these products just do not 
fall within the mandatory labeling requirements. In the case of 
newly developed models, no report was available at the time this 
directory was compiled. The data in this directory have been meas- 
ured by manufacturers and/or their agents. 


4485 (DOE/CS/20315—T14) Energy-efficiency directo- 
ry of gas boilers. Statt, T.G.; Coggins, J.L. (Energy Appli- 
cations, Columbia, MD (USA)). Aug 1981. Contract AC03- 
79CS20315. 33p. NTIS, PC A03/MF AOl1. Order Number 
DE82001 146. 

The purpose of this directory is to inform consumers about 
the energy costs of operating natural gas or propane boilers. Infor- 
mation contained in this directory includes the type of boiler, the 
output capacity, and the annual fuel utilization efficiency (AFUE). 
This directory lists all currently marketed gas boilers that have 
Energy Guide labels. Gas furnaces are listed in another directory. 
The Federal Trade Commission requires manufacturers who distrib- 
ute gas furnaces and boilers to attach Energy Guide labels to prod- 
ucts manufactured on or after May 19, 1980. It should be noted that 
gas boilers not listed in this directory or without Energy Guide 
labels are not to be construed as being inferior or less energy effi- 
cient; these products just do not fall within the mandatory labeling 
requirements. In the case of newly developed models, no report 
was available at the time this directory was compiled. The data in 
this directory have been measured by manufacturers and/or their 
agents. 


4486 (DOE/CS/20315—T15) Energy-efficiency directo- 
ry of gas furnaces. Statt, T.G.; Coggins, J.L. (Energy Appli- 
cations, Columbia, MD (USA)). Aug 1981. Contract AC03- 
79CS20315. 137p. NTIS, PC A07/MF AO1. Order Number 
DE82001039. 

The purpose of this directory is to inform consumers about 
the energy costs of operating natural gas or propane furnaces infor- 
mation contained in this directory includes the type of furnae, the 
output capacity, and the annual fuel utilization efficiency (AFUE). 
This directory lists all currently marketed gas furnaces that have 
Energy Guide labels. Gas boilers are listed in another directory. 
The Federal Trade Commission requires manufacturers who distrib- 
ute gas furnaces and boilers to attach Energy Guide labels to prod- 
ucts manufactured on or after May 19, 1980. It should be noted that 
gas furnaces not listed in this directory or without Energy Guide 
labels are not to be construed as being inferior or less energy effi- 
cient; these products just do not fall within the mandatory labeling 
requirements. In the case of newly developed models, no report 
was available at the time this directory was compiled. The data in 
this directory have been measured by manufacturers and/or their 
agents 


4487 (DOE/CS/20334—T12) Economic analysis techni- 


cal support document for the proposed energy performance 
standards for consumer products. (Science Applications, Inc., 
McLean, VA (USA)). Jun 1980. Contract AC03-79CS20334. 
244p. NTIS, PC AI1/MF AOl. Order Number 
DE81026699. 

Criteria required to design standards to achieve maximum 
improvement in energy efficiency that is technologically feasible 
and economically justified for consumer products are given. The 
approach of the economic analysis is described in Chapter 2. The 
chapter details how the alternative levels of standards were decided 
upon and then summarizes the procedures utilized to calculate and 
evaluate the impacts of regulation on the consumer, producer, and 
nation. Chapter 3 lists the proposed standard levels by product 
class and summarizes the estimated impacts of regulation on con- 
sumers, manufacturers, and the nation as a whole. Economic condi- 
tions which would be likely to prevail if no standards were enacted 
were forecast in Chapter 4 and the development of baseline fore- 
casts is summarized. Economic impacts of energy performance 
standards and program alternatives are discussed in Chapter 5. 
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4488 (DOE/CS/20334—T14) Methodology for ~~ 
cyclicality into ORNL based shipments projections. R 

D.P. (Science Applications, Inc., McLean, VA (USA), 4 4 
Nov 1980. Contract AC03- 79CS20334. 6p. NTIS, PC A02/ 
MF AOl1. Order Number DE81029456. 

In estimating regulatory impacts on appliance manufacturers, 
it is necessary to utilize projections of appliance shipments. A meth- 
odology is presented for projecting appliance shipments which in- 
corporates cyclical variation in conjunction with long-run trends 
provided by the ORNL model. (MHR) 


4489 (DOE/CS/21693—T3) Residential Conservation 
Service: an analysis of management alternatives. (Booz, Allen 
and Hamilton, Inc., Bethesda, MD (USA)). 18 Aug 1978. 
Contract AC03-77CS21693. 86p. NTIS, PC A05/MF AO0Ol. 
Order Number DE81026951. 

A set of management options and evaluationonsiderations de- 
signed to stimulate thinking on how the Department of Energy 
might execute the Congressional intent for the Residential Conser- 
vation Service is Resented. The RCS is a plan designed to facilitate 
energy savings in the residential sector and designates the larger 
gas and electric utilities as the implementing vehicle. Chapter II 
discusses the broad management philosophy issues that will guide 
the program. Chapter III presents some procedural options for 
managing the submission of plans, evaluation, and approval or dis- 
approval of plans and ensuring that RCS are implemented. Specific 
management issues are presented for each procedural area. Chapter 
IV contains examples of possible staffing patterns which may be 
used. Chapter V discusses briefly the DOE internal approval proc- 
ess of the management plan. (MCW) 


4490 gph Lime ae ) Saeey of certification/ 
enforcement procedures and supporting analysis. (Vitro 
Labs., Silver Spring, MD (USAN’ 30 & 30 Sep 1981. Contract 
ACO01-81CS23936. Sp. NTIS, PC A03/MF A0Ol. Order 
Number DE82000299. 

Several important changes to the certification/enforcement 
portion of the NOPR rule were made. A summary of the changes 
is analyzed. The revised approach places primary emphasis on the 
reliability of informatior received from manufacturers in their certi- 
fication of consumer product compliance and on data received from 
the voluntary industry association testing programs. (MCW) 


4491 (DOE/CS/30013—T5) Residential utility rate 
guide for SOLOCOST Data Bank Cities. Weir, S.B. (Ala- 
bama Univ., Huntsville (USA). Kenneth E. Johnson Envi- 
ronmental and Energy Center). Mar 1981. Contract FGO1- 
79CS30013. 640p. S, PC A99/MF AOl1. Order Number 
DE82000534. 

Residential utility rates for cities included in the SOLCOST 
Data Bank are compiled. This document provides a ready reference 
document for those persons needing current information on residen- 
tial utility rates in the United States, particularly those in the solar 
heating and cooling industry. The document gives the residential 
rates for electricity and natural gas for each city. It shows company 
name, customer and minimum charges, the fuel cost adjustment, 
taxes, surcharges, and the date which the data is current. Rate 
structures for each company are shown as quoted by that company. 
Computations have been made for each step showing the total 
without charges and taxes, the total with charges and taxes, the 
cost per kilowatt-hour or cubic foot, and the cost per million Btu 
with charges and taxes. (MCW) 


(DOE/CS/40004—T13) Analysis of the energy 

Sone in health care. (TRW, Inc., McLean, VA (USA). 

pro Systems Planning Div.). "30 Jul 1978. Contract 

77CS40004. 46p. NTIS, PC A03/MF AOl. Order 
Number DE81026761. 

The report identifies significant issues that must be consid- 
ered for energy conservation in health care institutions. Back- 
ground information is discussed in five areas: goals; incentives; re- 
sponsibilities; policies; implementation; legalities; financing; and 
technology. Twenty-nine significant issues are extracted from the 
eight areas. Six identified as the key issues are: cost containment 
through energy conservation; realistic ventilation standards; ade- 
quate data collection; disseminating energy information; emphasis 
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on low-cost/no-cost programs; and third-party payers’ conservation 
incentives. (MCW) 


4493 (DOE/PR/06010—T8) User acceptance of an 
eS Se ee ° ee ee ae 
Federal Office Building. Elder, J.; Tibbott, R.L. (National 
Bureau of Standards, Washington, DC (USA). Center for 
Building Technology). Jan 1981. Contract AI01-76PR06010. 
125p. NTIS, PC A0Q6/MF AOl. Order Number 
DE82001427. 

The General Services Administration built the Norris Cotton 
Federal Office Building in Manchester, New Hampshire, and chose 
it as a demonstration project for studying the effectiveness of 
energy conservation techniques in the design and operation of a 
contemporary office building. User acceptance of both the innova- 
tive and conventional design features in the building was measured 
by administering a questionnaire to employees shortly after occu- 
pancy of the building and again eight months later. The most posi- 
tively rated feature overall was the lighting, but reaction to the 
high pressure sodium lighting system as installed in the Norris 
Cotton Building was strongly negative. Response to noise levels 
and disturbances was about evenly divided, but workers in open- 
plan offices were less satisfied with the noise climate than workers 
in partitioned offices. Most respondents were dissatisfied with the 
temperature and ventilation conditions and the small windows in 
the building. 


4494 (DOE/SF/11505—T7) Calculation of theoretical 
coefficients of performance for an improved mechanical dehu- 
midifier. Clower, C.A. Jr. (Trinity Univ., San Antonio, TX 
(USA)). 30 Oct 1980. Contract FC03- 80SF11505. 26p. 
NTIS, PC A03/MF A0O1. Order Number DE81026751. 

The coefficient of performance (COP) as a product goal for 
an improved mechanical dehumidification is calculated. The appli- 
cation examined is the removal of water from the air. The amount 
of water is calculated as pounds of water removed by the system 
per hour multiplied by the latent heat of vaporization expressed in 
Btu's of water removed per hour. This quantity becomes the nu- 
merator in the COP expression and the denominator is the power 
consumed by the air conditioner converted from watts to Btu's per 
hour. Another way to express this COP is Btu's of latent cooling 
per Btu of power consumed. The calculation technique is outlined 
and a sample calculation is provided. (MCW) 


4495 (EPRI-EA—2074) Heat pump demand characteris- 
tics: a study of the impacts of single-family residential heat- 
pump technologies on electric-utility-system loads. Final 

report. Lannus, A. (Gordian Associates, Inc., Washington, 
DC (USA)). Oct 1981. 145p. NTIS, PC A07/MF AOl. 
Order Number DE82900861. 

The hourly power demand and heating- and cooling-mode 
energy use of electric air source heat pumps in single-family resi- 
dences was analyzed and correlated. Field data from 50 houses in 
five different geographical locations, representing a range of 1434 
to 8310 heating degree days and 2889 to 527 cooling degree days, 
were selected from a previous field study. A subset of the data was 
used to test a residential building-heat pump simulation model. Cal- 
culated daily heating energy consumption agreed to within 10 to 
27% of the measured values; daily cooling energy consumption 
agreed to within 12 to 23% of the measured values. A Monte Carlo 
simulation procedure was developed for the prediction of heat 
pump diversified demand of a probability sample of residential cus- 
tomers on the basis of certain customer-class, equipment, and 
weather-related characteristics. Due to lack of valid field data, only 
a crude test of this procedure was possible, but it indicated that this 
method holds promise in simulations where test metering data are 
unavailable. 


4496 (EPRI-EM—2054) Residential cool-storage-imple- 
mentation handbook. Final report. Reedy, W.; Bullock, C.E. 
(Carrier Corp., Syracuse, NY (USA)). Sep 1981. 94p. NTIS, 
PC A0S5/MF A0O1. Order Number DE82900978. 

The Cool Storage Instrumentation and Data Verification 
Program is a collection of field data and analysis and analytical 
studies of eighteen utility sponsored cool storage experiments. The 
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results of this program are of interest to electric utility representa- 
tives responsible for the selection and installation of residential (or 
small commercial) cool storage systems. This document describes 
the various cool storage components and systems commercially 
available. System operating characteristics of these systems are pre- 
sented. A workbook procedure is included to assist a potential user 
in sizing components, estimating energy and demand use, and calcu- 
lating economic benefits from cool storage systems. A computer 
model simulating cool storage systems was developed which will 
enable utility representatives to optimize their own system .design 
and predict energy use for different weather patterns. Users of this 
manual should be versed in air conditioning fundamentals, including 
sizing and installation procedures. 


4497 (ERP/ERL—80-46F(TR)) Effect of wood stove 

design on performance. Hayden, A.C.S.; Braaten, R.W. (De- 
ent of Energy, Mines and Resources, Ottawa, Ontario 

Canada). Canada Centre for Mineral and Energy Technol- 

ogy). Max 1980. 22p. (In French). NTIS, MF AOl. Order 
ber DE82900384. 

Portions of document are illegible. 

An indirect stack loss method was used to measure efficien- 
cy and performance characteristics on wood-fired space heaters 
(stoves). A good stove design should allow the heater to run a ma- 
jority of the time at a reasonably low-excess air level and flue gas 
temperature without producing excessive emissions of incomplete 
combustion products. Results on five different stove types show 
that a fireplace or non-airtight stove is very inefficient and can 
have high emissions, while a well-designed and well-constructed 
airtight stove may have efficiencies as high as 77%. In particular, 
sidedraft designs and, to a lesser extent, horizontal baffle designs 
appear to offer potential for higher efficiencies and lower emissions 
than other stove types. 


4498 (HUD-PDR—634) Mobile home a cooling, 
and fuel-burning . Test report. (Science Applications, 
Inc., La Jolla, CA (USA)). Oct 1979. 202p. NTS. Order 
Number DE82900895. 

This report covers research performed to determine: (a) the 
compliance of two typical homes constructed in compliance with 
the present standards for Zone II, and (b) potential areas for im- 
provement or modification in the Standards. Two mobile homes 
were tested: a 66’ x 14’ singlewide and a 24’ x 48’ doublewide. In 
each home warm air furnaces were tested with all fuel types, as 
well as a heat pump and an air conditioner. Testing of furnaces was 
carried out during the heating season of 1977-78 in the field, with 
each furnace subsequently tested in the laboratory. Data were col- 
lected and analyzed in a manner designed to evaluate the perform- 
ance of the homes, furnaces, control systems, and other components 
with respect to the attributes of safety, energy conservation, dura- 
bility, economy, livability, and serviceability. Each furnace was 
tested in each home during a period of 72 hours. Additionally, each 
furnace was tested under controlled laboratory conditions to estab- 
lish strictly comparable operating parameters, baseline data for per- 
formance models, and certification test verifications. The perform- 
ance of each home/furnace system over a heating season was pre- 
dicting using a building load analyzer model and an empirical 
model of the cyclic performance of the furnace. These results are 
used to evaluate the effects of oversizing and the issues of economy 
and energy conservation. 


4499 (LBL—12496) New look at models of visual per- 
formance. Clear, R.; Berman, S. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1981. Contract W-7405-ENG-48. 25p. 
(CONF-810862—2). NTIS, PC A02/MF AOl. Order 
Number DE82001337. 

From Illuminating Engineering Society annual technical 


conference; Toronto, Canada (9 Aug 1981). 
In visual performance experiments, accuracy is as much a 


function of the relative worth of speed and accuracy as it is of visi- 
bility. In a task that consists of subtasks, such as comparing two 
lists, it may be necessary to explicitly model the effect of each 
subtask’s visibility on speed and accuracy. Finally changes in print 
may be significant in that they can lead to changes in visual per- 
formance without a corresponding change in visibility. The current 
Commission Internationale de L’Elairage (CIE) model for visual 
performance, CIE 19/2, does not consider the above factors. Al- 
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though it is believed that the CIE model is not useful as an applica- 
tion model, it is felt that the general features of the visibility/visual 
performance relationship are clear and are important to lighting 
design. A brief discussion of the failure of the RQQ # 6 lighting 
recommendations to explicitly consider cost-effectiveness is present- 
ed. 


4500 (LBL—13171) Daylighting as a design and energy 
strategy: overview of opportunities and conflicts. Selkowitz, 
S. (Lawrence Berkeley Lab., CA (USA)). Jun 1981. Con- 
tract W-7405-ENG-48. 10p. (CONF-8105107—2; EEB-W— 
81-14). NTIS, PC A02/MF AOl. Order Number 
DE82001022. 

From Symposium on energy and big building design; Phila- 
delphia, PA, USA (25 May 1981). 

The potentials and problems associated with using daylight 
both to improve visual performance and interior aesthetics and to 
reduce electrical lighting energy consumption and peak electric 
loads are reviewed. Use of daylighting as a design strategy is not 
always synonymous with effective use of daylighting as an energy- 
saving strategy unless both approaches are jointly pursued by the 
design team. Criteria for visual performance, disability and discom- 
fort glare, historical perspectives on daylight utilization, building 
form as a limit to daylight penetration, beam sunlighting strategies, 
luminous efficacy of daylight versus efficient electric light sources, 
comparative thermal impacts, peak load and load management po- 
tential, and non-energy benefits are reviewed. Although the energy 
benefits of daylighting can be oversold, it is concluded that in most 
cases a solid understanding of the energy and design issues should 
produce energy-efficiency and pleasing working environments. 


4501 (MASEC-PA—81-076/1-12) Project summary for 
twelve state consumer guides. (Mid-American Solar Energy 
yr lex, Minneapolis, MN (USA)). Jul 1981. Contract 

-79CS30150. 3p. (A—101-5). NTIS, PC A02/MF AOl. 
foie Number DE81030863. 

Consumer guides developed for each of the 12 MASEC 
states are presented. Each state-specific brochure outlines steps for 
the consumer to follow to ensure that money spent for improving 
the energy efficiency of a dwelling is well invested, that problems 
with contractors are avoided, and that certain remedial steps are 
available to correct any problems which may develop. Addresses 
and telephone numbers for pertinent state agencies and private or- 
ganizations are included. (MCW) 


4502 (ORNL—5772) Energy consumed in 2010 by an 
energy-efficient building sector. Pine, G.D. (Oak Ridge Na- 
tional Lab., TN (USA)). Nov 1981. Contract W-7405-ENG- 


26. 7ip. NTIS, PC A04/MF AOl. Order Number 
DE82003520. 

A study was undertaken to estimate the minimum practical 
energy consumption in the building sector in the year 2010 if an 
aggressive program of efficiency improvement were implemented. 
For the case of a 2% annual growth rate in real gross national 
product, an 0.8% annual growth in population, and a quadrupling 
of real fuel prices relative to the 1975 prices, we concluded that 
end-use fuel consumption by the building sector could be reduced 
to 7.7 exajoule (EJ) in 2010 compared to 18.0 EJ in 1977. This 
could be accomplished by using technologies that are available 
today or can be predicted with a high level of confidence to be 
available in 2010. No technological breakthroughs would be re- 
quired, and no sacrifice in amenities would be necessary. Indeed, 
the real standard of living would improve. Furthermore, the results 
were only slightly sensitive to fuel prices; most efficiency improve- 
ments were attractive economically at today’s fuel prices or at 
prices only slightly higher. 


4503 (ORNL/SUB—7321/4-Vol.2) Demonstration of a 
heat pump water heater. Final report. Blevins, R.P.; Sloane, 
B.D.; Valli, G.E. (Oak Ridge National —_ TN USA) 
Energy Utilization Systems, Inc., Pittsburgh, PA (USA) 
Jun 1981. Contract W-7405-ENG- 26. 136p. TIS, PC A07/ 
MF AOl1. Order Number DE82001359. 

The field demonstration of electric heat pump water heaters 
is described. Eighty-five heat pump water heaters were installed in 
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single-family homes located in the service teoritories of 20 geo- 
graphically and climatically dispersed electric utilities. The objec- 
tive of the demonstration project was to show the reliability and 
operating efficiency of the device. Operating data were collected 
monthly, analyzed, and a monthly coefficient of performance 
(COP) was calculated for each unit. Detailed results from this field 
demonstration project are discussed. (MCW) 


4504 (ORNL/Sub—7800/1) Development of concepts 
for low-cost energy-storage assemblies for Annual Cycle 
Energy System applications. Summary report. Alexander, 
G.H.; Cooper, D.L.; Cummings, C.A.; Reiber, E.E. (Oak 
Ridge National Lab., TN (USA); Battelle Columbus Labs., 
OH (USA)). Oct 1981. Contract W-7405-ENG-26. 199p 
NTIS, PC A09/MF AO1. Order Number DE82001835. 

The objective of this program was to conceive and design 
ACES energy storage assemblies of low capital cost. In the search 
for low overall cost assemblies, many diverse concepts and materi- 
als were postulated and briefly evaluated. Cost rankings, descrip- 
tions, and discussions of the concepts have been presented from 
which ORNL selected the following three concepts for the Phase 
II development: a site-constructed tank with reinforced concrete 
walls formed with specialized modular blocks which eliminates 
most concrete form-work and provides integral R-20 insulation des- 
ignated ORNLFF; a site-constructed tank with earth-supported 
walls that are formed from elements common to residential, in- 
ground swimming pools, designated SWPL; and a site-assembled 
tank which uses large, precast concrete sections similar to those 
used in underground utility vaults, designated UTLBX. Detailed 
designs of free-standing versions of the three concepts are presented 
in this report. 


4505 (PNL—4035) Obstacles and opportunities in the 
commercialization of the solid-state-electronic fluorescent- 
lighting ballast. Johnson, D.R.; Marcus, A.A.; Campbell, 
R.S.; Sommers, P.; Skumatz, L.; Berk, B.; Petty, P.; Esch- 
bach, C. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1981. Contract AC06-76RL01830. 98p. NTIS, 
PC A05/MF A0O1. Order Number DE82001845. 

The Solid State Ballast (SSB) Program, aimed at improving 
the efficiency of fluorescent lights, is described. The first generation 
of solid state electronic ballasts has been developed and the tech- 
nology has been transferred to the private sector. This report exam- 
ines the opportunities for rapid dissemination of this technology 
into the marketplace. It includes a description of product character- 
istics and their influence on the commercialization of the SSB, a de- 
scription of the technology delivery system presently used by the 
ballast industry, an analysis of the market for SSB, and identifica- 
tion of some high-leverage opportunities to accelerate the commer- 
cialization process. (MCW) 


4506 (STU—79-6486) Method of warming of e.g. 
houses. Andersson, L. (Styrelsen foer Teknisk Utveckling, 
Stockholm (Sweden)). Sep 1980. 39p. NTIS, PC A03/MF 
AOl. Order Number DE82900930. 

The report describes a system where the outgoing air is led 
back via a compressor, heat exchanger and air engine. Theoretical 
calculations are presented which show that in the ideal case only 1/ 
60 of the electrical energy for conventional heating is needed. In 
reality the saving is less because of losses in heat exchangers and 
compressors. A system is acceptable if the efficiency is greater than 
0.9 and A is less than 5 K (G.B.). 


3202 Transportation 


REFER ALSO TO CITATION(S) 4545, 4545 


4507 (ANL/EES-TM—160) Selection of economic 
impact assessment models for use by communities in the Ten- 
nessee-Tombigbee corridor: Phase I. Winter, R.C.; Santini, 
D.J.; South, D.W.; Hotchkiss, C.M.; Bragen, M.J. (Argonne 
National Lab., IL (USA)). Jan 1981. Contract W-31-109- 
ENG-38. 183p. NTIS, PC A09/MF AOl. Order Number 
DE82003262. 

The multiphase community-based impact assessment of the 
Tennessee-Tombigbee corridor is discussed. This report evaluates 
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existing general computer models for assessing socioeconomic im- 
pacts and gives the results of a demonstration of one of the models, 
SEAM, to government officials in five pilot counties. The pilot 
counties represent a range of county types among the 15 counties 
within the Tennessee-Tombigbee corridor study area and each of 
the four states in the corridor. The socioeconomic impact assess- 
ment models selected have been reviewed in light of the knowledge 
gained during the demonstrations about the needs of communities 
in the corridor. The report first reviews the models and then dis- 
cusses the five pilot counties along with the demonstration results 
for major economic developments. In the simulation these industrial 
developments were located in each pilot county in the mid-1980s 
after scheduled completion of the waterway. The reviews are di- 
vided into two categories. The first discusses the purposes and uses 
for which computer models for assessing local economic develop- 
ment have been designed. Ease of use and suitability of outputs for 
the assessment of community needs are discussed. The second part 
of the review, more concerned with theory, evaluates the internal 
workings and methods used in various existing models and exam- 
ines tradeoffs of theoretical structure and sophistication against cost 
and final objectives. In the section on model application, the char- 
acteristics of the pilot counties are detailed, and the results of the 
demonstrations are presented. The demonstration results illustrate 
the significant differences in the counties’ response to a large out- 
side economic stimulus. 


4508 (DOE/AF/92017—T1) Distilling alcohol with 
waste —- heat. Progress report. Reinke, R. (Reinke 
(Ralph G.), Wausau, WI ae = 6 Apr 1981. Contract 
FG02-81AF92017. 19p. NTIS, PC A02/MF AOl. Order 
Number DE82000143. 

Portions of document are illegible. 

The purpose of the project is to develop a device that will 
utilize the waste heat of an automobile for the production of alco- 
hol fuel and provide a means for an individual without the land or 
resource of an agricultural facility to have the capability of produc- 
ing alcohol. Basically, the method involves piping the radiator 
cooling fluid through a heat exchange constructed to serve as a dis- 
tillation unit. The technical description, financial report, administra- 
tion report, and problems and remedies are presented. (MCW) 


4509 (DOE/CS/50115—T30) Technology assessment of 
alternative transportation fuels. Annual report. Dickson, 
E.M. (SRI International, Menlo Park, CA (USA)). 26 Jan 
1979. Contract AT03-76CS50115. 7p. NTIS, PC A02/MF 
AO01l. Order Number DE81024217. 

An annual report is presented for a study pertaining to the 
technology assessment of alternative transportation fuels. This as- 
sessment involves the following tasks: evaluation of the market pen- 
etration by electric vehicles; modeling of the effects of railroad 
electrification; determination of the energy savings implications of 
having a substantial number of diesel cars in the US; development 
of an improved coal depletion model; and projecting the transporta- 
tion demand for alternative fuels. Progress in each task is summa- 
rized. (LCL) 


4510 (DOE/CS/51175—T2-Vol.5) Energy use in the 
Marine transportation industry. Volume V. Marine transpor- 
tation energy model documentation. Final report. (Booz, 
Allen and Hamilton, Inc., Bethesda, MD (USA)). Nov 1977. 
Contract AC03- 76CS51175. 86p. NTIS, PC AOS/MF AOl1. 
Order Number DE81029874. 

Documentation is provided for the Marine Transportation 
Energy Model, which may be used to analyze the energy consump- 
tion and financial performance of the maritime industry. The infor- 
mation provides a description of the methodology used in the 
model, and provides assistance in exercising the model's computer 
software. The general nature of the model's calculations is de- 
scribed and the principal equations used in those calculations are 
presented. Program flow is summarized. Instructions are provided 
for preparation of the control cards which control program execu- 
tion, and select processing options. Instructions are also provided 
concerning the optional override cards which permit the user to 
modify virtually any parameter used by the model. File structure 
and record formats for all imput files are given, as well as a sum- 
mary of output reports which may be selected. A listing of the pro- 
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gram code is included. The appendix contains sample output re- 
ports which may be generated by the model. 


4511 (DOE/ER/10650—T1) Small-scale demonstration 


(Missouri Univ., Columbia (USA). Dept. of Civil "Eng 
neering) Jul 1981. ‘Contract AC02-80ER 10650. 37p. S, 
3/MF AO1. Order Number DE82002760. 

The study of Hydraulic Capsule Pipeline (HCP) shows that 
from both economic and energy-conservation standpoints, HCP is 
competitive with other modes of freight transportation. It has been 
shown that as the level of automation increases, HCP becomes 
more economical. The present report describes research to build a 
small-scale demonstration model of HCP. The model is a 1-1/4 pipe 
loop equipped with capsule injectors, ejectors, pumps, and convey- 
or belts that carry capsules to injectors. Capsules can be either in- 
jected into the loop and retrieved downstream automatically, or re- 
circulated in the loop. The system has been operated many times 
with little difficulties, and has been demonstrated to the public and 
interested visitors. 


4512 (EPRI—1130) EPRI participation in electrified 
transportation: questionnaire response. Lotker, M. (Synectics 
Group, Inc., Bethesda, MD (USA)). Dec 1979. 46p. NTIS, 
PC A03/MF AOl1. Order Number DE82901025. 

EPRI published a technical planning study report entitled, 
EPRI Participation in Electrified Transportation in August 1979. 
The report was accompanied by a questionnaire and distributed to 
approximately 250 utility, government and private industry persons. 
The questionnaire was designed to obtain feedback, primarily from 
the utility industry, with regard to these topics: the importance of 
electrified transportation in addressing national concerns; the im- 
portance of the utility role in electric transportation; the rationale 
for utility involvement in electric transportation; the appropriate- 
ness of EPRI strategic thrusts as defined by the contractor; interest 
in an ET workshop; and additional input to EPRI planning. The 
results of the questionnaire responses are documented here. Sixty- 
eight questionnaires were analyzed in detail and the responses were 
segmented into utility, government, university, industry and consul- 
tant categories. A summary, a numerical matrix of responses, and 
detailed comments are presented for each question. 


4513 (PB—81-137523) A look at NASA's aircraft 
energy efficiency program. Report to the Congress. (National 
Aeronautics and Space Administration, Washington, DC 
(USA)). 28 Jul 1980. 96p. NTIS, PC A05/MF AO1. 

This is a report on a major effort by the National Aeronau- 
tics and Space Administration to provide new technology for im- 
proving aircraft fuel efficiency. It examines the status of the pro- 
gram, 5 years into a 10-year planned effort, and discusses why the 
agency should improve its reporting to the Congress on major 
aeronautical programs and renew efforts with the Office of Science 
and Technology Policy to establish a U.S. aeronautics policy. 


4514 (PB—81-141681) Anvaendning av ge: motor- 
vaermare - inverkan pae braenslefoerbrukningen vid kallstart 
(the use of electric engine heaters - influence on cold start 


- och Trafikinsti- 


fuel consumption). Odsell, O. (Statens vae 
S, PC A03/MF 


yr Linkoeping (Sweden)). 1980. 42p. 
AOl. 


The report describes how much excess fuel that is consumed 
by cars when starting from cold, and how the fuel consumption is 
influenced by the use of an electric engine heater before start. Tests 
have been made with two cars in temperatures between -18C and 
+3C. On the basis of the results some recommendations are given 
concerning heating-time in different ambient temperatures. Finally 
some calculations are made of the balance between fuel savings and 
costs for electric energy, from both a private economy and a na- 
tional economy point of view. 
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4515 (UCID—19225) Route profile analysis system. 
Final report. Walter, C.E.; Kong, M.K.; Mullenhoff, D.J.; 
Wilson, S.W.; Wood, R. L. (Lawrence Livermore National 
Lab., CA (USA)). Sep 1981. Contract W-7405-ENG-48. 
287p. NTIS, Al3/MF A0Ol. Order Number 
DE82003070. 

The objective of the route profile analysis (RPA) is to deter- 
mine which of the 160,000 routes of the US Postal Service are suit- 
able for electric vehicle delivery. Data were gathered by an instru- 
mentation system during normal mail delivery with gasoline- 
powered vehicles. On completion of the route, the information was 
sent to a central computer, where it was read in as input to the 
electric vehicle simulation program CARA. A description of the 
Data Acquisition (DA) System, its operation and calibration, and its 
installation and removal in the standard 1/4-ton <!SPS delivery ve- 
hicle is provided in Section 1, 2, and 3 respectively. Section 4 pro- 
vides information on maintenance of the DA System. Section 5 de- 
scribes the cassette tape reader software and hardware. Section 6 
discusses the data reduction procedure for obtaining grade informa- 
tion. Section 7 discusses the verification of the CARA simulation 
program and the sensitivity of CARA predictions to variation in 
critical parameters. Sections 8 and 9 review the acceptance test 
procedures and Sections 10 and 11 discuss their success criteria and 
the results obtained. Conclusions are given in Section 12. Addition- 
al detailed information is provided in the appendices. 


4516 (ANL-Trans—1199) Possibility for energy conser- 
vation in it by truck. Millar, M. (Argonne 
National Lab., IL (USA)). Sep 1981. Contract W-31-109- 
ENG-38. Translated from Symposium on evaluation and re- 
inforcement of pavements and energy in transportation; San 
Miguel de Tucuman, Argentina, pp 121-130. 2 . NTIS, PC 
A02/MF AO1. Order Number DE81030072. 

Increasing energy efficiency in transporting freight by truck 
in interurban areas is discussed. Technical parameters using various 
devices described to improve fuel economy are: efficiency of the 
engine and drive train; rolling resistance; gross weight of the vehi- 
cle; accessory load; and aerodynamic resistance. Operating proce- 
dures to improve fuel economy are also discussed. Savings obtained 
up to the present in the USA due to the use of these various de- 
vices are summarized. (MCW) 
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REFER ALSO TO CITATION(S) 3184, 3253, 3275, 3524, 3547, 3551, 3565, 
3566, 3581, 3583, 3629, 3630, 4341, 4424, 4479, 4490, 4594, 4804, 4911, 5470 


4517 (ANL/CNSV—17) Energy and materials flows in 
the cement industry. Sapp, J.E. (Argonne National Lab., IL 
(USA)). Jun 1981. mtract -31-109-ENG-38. 230p. 
NTIS, PC A11/MF A01. Order Number DE82001609. 

The cement industry: is a large user of energy. In 1976, for 
example, the cement industry consumed 0.7% of the nation’s direct 
energy, using 50 million tons of coal, 5.5 million barrels of fuel oil, 
88,107 million cubic feet of natural gas, and 10,558 million kilowatt 
hours of electricity. Earlier, in 1971 when the cement industry was 
sixth in total energy use for heat and power among SIC four-digit 
industries, cement production consumed the most coal in that SIC 
group. From 1947 through 1976, the period covered by this study, 
cement industry energy consumption increased by 58%. However, 
process improvements during that period reduced the direct energy 
needed to produce a metric ton of cement 23% for dry processors 
and 17% for wet processors. There are constraints but further 
energy reductions are possible for individual producers through 
continued equipment modernization. 


4518 (ANL/CNSV-TM—54) Industrial cogeneration 
case study No. 4, Amoco Oil Refinery, Wood River, — 
(Argonne National Lab., IL (USA); Faucett (Jack) Asso- 
ciates, Inc., Chevy Chase, MD (USA)). May 1980. Contract 
W-31- 109-ENG- 38. 57p. NTIS, PC A04/MF AOl. Order 
Number DE82001616. 

A case study of the cogeneration operation at the Amoco 
Oil Refinery at Wood River, Illinois, is presented. The objective of 
the project, the methodology, and the site selection measures are 
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discussed in Chapter 1. Chapter 2 describes the Amoco refinery 
and discusses how its on-site electric generation evolved to its cur- 
rent state. Chapter 3 describes and discusses the cogeneration plant 
at the Amoco refinery, and Chapter 4 provides an evaluation of the 
energy use characteristics and economics at Amoco’s cogeneration 
operation. The evaluation is performed by comparing the econom- 
ics and energy use characteristics of on-site cogenerated electric 
power with the economics and energy use characteristics of electric 
utility provided power which would be required in the absence of 
on-site generation. (MCW) 


4519 (ANL/CNSV-TM—69) Industrial cogeneration 

case study No. 5: California and Hawaiian sugar refinery, 
Crockett, California. (Argonne National Lab., IL (USA); 
Faucett (Jack) Associates, Inc., Chevy Chase, MD (USA)). 
May 1980. Contract W-31- 109-ENG-38. 56p. NTIS, 
A04/MF AO1. Order Number DE82001614. 

A case study of the cogeneration operation at the C and H 
(California and Hawaii) Sugar Company refinery at Crockett, Cali- 
fornia is presented. The methodology used for selecting the study 
site is described. Chapter 2 describes the C and H refinery and dis- 
cusses how its on-site electric generation evolved to its current 
state. Chapter 3 describes and discusses the cogeneration plant at 
the Crockett refinery, and Chapter 4 provides an evaluation of the 
energy use characteristics and economics of the C and H cogenera- 
tion operation. The evaluation is performed by comparing the eco- 
nomics and energy use characteristics of on-site cogenerated elec- 
tric power with the economics and energy use characteristics of 
electric utility provided power which would be required in the ab- 
sence of on-site generation. (MCW) 


4520 (ANL/EES-TM—157) Cogeneration alternatives 
for Keyes Fibre y. Lee, C.; Davis, A. (Argonne Na- 
tional Lab., IL (USA)). Nov 1980. Contract W-31-109- 
ENG-38. 54p. NTIS, PC A04/MF AOl. Order Number 
DE82001964. 

Cogeneration alternatives for Keyes Fibre Company paper 
mill are assessed. Four coal-fired cogeneration systems and one 
thermal-energy-only plant are conceptually designed and evaluated 
with respect to the existing oil-fired, noncogenerating system. Co- 
generation with a backpressure turbine, as well as the thermal-only 
plant, appears to be a feasible alternative to the existing plant. The 
back-pressure turbine system may become economically more at- 
tractive than the thermal-only plant if the price of purchased elec- 
tricity escalates more rapidly than that of coal. 


4521 (CONF-810940—26) TES technology transfer in 
the pulp and paper industry. Edde, H.; Handley, J. (Research 
Triangle Inst., Research Triangle Park, NC (USA)). 1981. 
Contract W-7405-ENG-26. 7p. NTIS, PC A02/MF AOl. 
Order Number DE82000163. 

From Annual contractors’ review meeting on thermal and 
chemical — » Tysons Corner, VA, USA (16 Sep 1981). 

Th energy storage (TES) is a aalahene whereby 
energy can be temporarily stored in order to more uniformly bal- 
ance steam generation with steam demands. The pulp and paper in- 
dustry accomplishes this in an accumulator using hot water or 
steam as the transfer medium. An international study was conduct- 
ed which showed that TES is presently more universally practiced 
in Scandinavian mills than in U.S. mills. However, TES offers sig- 
nificant benefits in energy conservation, provides an instant steam 
reserve to stabilize mill steam demand, prolongs power boiler life, 
and permits displacement of oil with potentially less expensive and 
more abundant alternative fuels. The capital payback time (PBT) is 
two to three years with return on investment (ROI) of 30 to 50%. 
Projections indicate that installed TES system will become increas- 
ingly common in U.S. mills in the near future. 


4522 (DOE/CS/20095—T1) Potential for industrial co- 
generation development by 1990. Final rt. (Resource 
Planning Associates, Inc., Cambridge, MA (USA)). 31 Jul 
1981. Contract ACO1-79CS20095. 156p. NTIS, PC A08/MF 
A01. Order Number DE82002908. 

A study to determine how much industrial cogeneration de- 
velopment would occur in the 1980s is described. The study fo- 
cused on the pulp and paper, chemicals, petroleum refining, steel, 
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and food processing industries. The study examined and projected 
cogeneration development for 41 discrete processes within the five 
industries and then aggregated the results to an industry level. 
First, the level of cogeneration investment to 1990 without addi- 
tional governmental action was projected. The additional develop- 
ment that could occur with selected new governmental actions was 
estimated and the costs and benefits of those actions that appeared 
to have significant value were analyzed. The cogeneration provi- 
sions of the Public Utility Regulatory Policies Act are summarized 
in Appendix A. The industrial-process data and assumptions used in 
the analysis are described in Appendix B; the assumptions used for 
operating and capital costs and operating characteristics of the co- 
generation technologies are described in Appendix C. The structure 
of the market penetration model, its capabilities, and the economic 
and financial assumptions are reviewed in Appendix D. In Appen- 
dix E, the cost/benefit methodology used for those governmental 
actions considered worthwhile is described. (MCW) 


- (DOE/CS/20334—T15) Impacts on small business. 

ne, R. (Science Applications, Inc., McLean, VA 
Cu: A)). 4 Jun 1980. Contract AC03-79CS20334. 15p. NTIS, 
PC A02/MF AO1. Order Number DE81027414. 

The financial analysis conducted for the Consumer Product 
Efficiency Standards program indicates that small appliance manu- 
facturers may experience difficulty in complying with the standard 
from a financial standpoint. In order to clarify this finding, a fur- 
ther preliminary investigation was made of small manufacturer im- 
pacts. A summary of those findings is presented. 


4524 (DOE/CS/40005—T3) Cycle selection of a high- 
temperature heat pump. (AiResearch Mfg. Co., Torrance, 
CA (USA)). 12 Jul 1979. Contract AC03-78CS40005. 113p. 
NTIS, PC A06/MF AO1. Order Number DE81025864. 

The report summarizes the preliminary site requirements, ap- 
plications analysis, parametric analysis, heat exchanger concept se- 
lection, and the cost analysis tasks as described in the report, High- 
Temperature Heat Pump Management Plan. The work performed 
and reported in this document has determined the performance of 
heat pumps for the range of dryer exhaust and supply temperatures 
expected in service, identified the theoretical cycle limitations of 
the baseline dryer-only heat pump, identified a typical milk dryer 
facility energy profile, defined alternate heat pump cycles consider- 
ing the total energy requirements, selected a desirable heat ex- 
changer concept, and determined heat pump payback values for a 
variety of energy costs for the baseline dryer-only heat pump and a 
combined heat pump adapted to both the facility evaporator and 
dryer. The Brayton-cycle theoretical coefficient of performance 
(COP) limitations were calculated 


4525 (DOE/CS/40160—T1) Energy-conserving, po 
tion-free extraction process for the recovery of lead from | toad 
sulfide concentrates. Final report. Rao, Y.K. (Washington 
Univ., Seattle (USA). Div. of Metallurgical Engineering). 
Sep 1981. Contract FC07-79CS40160. 92p. NTIS, PC A05/ 
MP A01. Order Number DE82000840. 

Research concerned with the development of a new process 
for the extraction of lead from lead sulfide concentrates is de- 
scribed. The process consists of smelting lead sulfide concentrates 
with lime and carbon to produce liquid lead. The sulfur in the con- 
centrates is tied up as solid calcium sulfide residue which can be 
further processed to regenerate lime. No sulfur oxides are generated 
during the process. The off-gases consist of CO and CO:. Coke, 
coal, coal-char or lignite-char may be used as reducing agents. The 
reduction process can be catalyzed to an appreciable degree by the 
addition of small concentrations of catalysts. For the most part, 
these catalytic substances are either pure or mixed alkali-metal salts. 
The present process can be applied for extracting zinc from zinc 
sulfide concentrates and also for the recovery of copper and nickel 
from their respective sulfide concentrates. 


4526 (DOE/CS/40199—T4) Evaluation of energy-con- 
servation technologies for the citrus-processing 

(Centec Consultants, Inc., Reston, VA). Jan 1980. Contract 
AC03-79CS40199. 22p. NTIS, PC A02/MF AOl. Order 
Number DE82003555. 
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The following manual chapters are outlined and described: 
overview, boilers, juice evaporators, feed mills, refrigeration, addi- 
tional energy savings potentials, emerging technologies, optimiz- 
ation of integrated plant energy systems, and economics. (MHR) 


4527 (DOE/CS/40215—T3) Energy savings through the 

use of an improved aluminum reduction cell cathode. Interim 

technical report, April 1, 1979-June 30, 1979. (Kaiser Alu- 

minium and Chemical Corp., Pleasanton, CA (USA)). 23 

—- 1979. Contract AC03-76CS40215. 16p. NTIS, PC A02/ 
A011. Order Number DE81029300. 

The principal project goal is to develop a Hall cell cathode, 
which will reduce the specific energy consumption of existing com- 
mercial cells by 20 to 25%. The basis of the improvement is the 
utilization of titanium diboride (TiB2), a material that is wetted by 
molten aluminum, as the cell cathode. This provides a stable cath- 
ode surface, allowing the cell to be operated at a smaller anode- 
cathode distance (ACD). Energy savings arise as a result of re- 
duced resistive losses through the cryolite electrolyte. Three inte- 
grated phases of the present program are: (1) materials characteriza- 
tion, (2) pilot cell testing, and (3) a full-sized cell demonstration 
with emphasis on operating the 15 kA pilot cell under reduced 
ACD conditions. The materials evaluation activities also continued, 
in which residual stresses, static fatigue, and fracture morphologies 
were characterized. 


4528 (DOE/CS/40263—T4) Energy conservation in 
citrus processing. Technical progress report, October 1, 1979- 
March 31, 1980. (Sunkist Growers, Inc., Ontario, CA 
(USA); Pacific Northwest Lab., Richland, WA (USA)). 15 
Jun 1980. Contract AC03-79CS40263. 89p. NTIS, PC A05/ 
MF AOl1. Order Number DE81029536. 

The principal objective of the work is to identify an eco- 
nomically viable alternative to the existing method of meeting the 
energy requirements of citrus fruit processing that will substantially 
reduce the overall energy usage of citrus processing plants. The 
components which will make up the alternative systems include: 
evaporators, dryers, refrigeration units, heat pumps, heat engines, 
heat exchangers, thermal storage units, and ancillary components. 
These components will be used to form the five operational units of 
the citrus processing plant. These operational units are: evapora- 
tion, drying, refrigeration, pasteurizing and canning, and the plant 
electrical load that consists of operations such as conveying and 
juice extraction. The five operational units are then interrelated to 
varying degrees with respect to energy exchange to form different 
types of alternative systems. The approach, work plan, and prog- 
ress of technical work are summarized. (MCW) 


4529 (DOE/ET/10415—T5) Development of potential 
uses for the residue from fluidized-bed combustion processes. 
Quarterly ical progress report, June-August 1981. Min- 
nick, L.J. (Minnick (L. John), Plymouth Meeting, PA 
(USA)). 1981. Contract AC21-77ET10415. 3lp. NTIS, PC 
A03/MF A0O1. Order Number DE82002702. 

The objectives of this study are to evaluate the solid wastes 
from fluidized bed combustion for potential commercial uses, and 
to explore methods by which the material can be safely disposed of. 
Most of the current activity is related to preparation for the forth- 
coming construction of the experimental road base sections in Co- 
lumbus, Ohio, or to the production of synthetic aggregates by bri- 
quetting and/or extrusion. Some of the specific activities this quar- 
ter are as follows: characterization tests were performed on three 
waste products from the General Atomics Plant of TVA; hydration 
reaction studies, compressive strength evaluations, and chemical 
analysis comparisons were conducted on samples of alliance atmos- 
pheric fluidized bed (AFB) residue obtained from the surface of 
stock piles in Canton, Ohio; varying amounts of water were added 
to various masses of AFB residue and the temperature rise versus 
time was monitored, and the final moisture content of the residue 
was monitored; additional evaluations were made of the properties 
of road base mixes made from stored mixtures of AFB residue and 
pulverized coal fly ash; laboratory scale production of synthetic ag- 
gregate by extrusion has been successfully accomplished at two lo- 
cations; the use of a number of additional additives for improving 
the green strength of briquetted and extruded products has been ex- 
plored; the modules of elasticity of hardened road base composi- 
tions has been determined. (ATT) 
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4530 (DOE/ET/29012—T1) Availability of advanced 
foreign energy conversion and conservation technology for use 

in the United States. Seventh quarterly — Straus, R.W.; 

Thurman, R.S.; Carsey, J.N.; Fujishima, C.; Hammel, J; 

Dietrich, P. (Galaxy, a Washin mn, DC (USA) 1978. 
Contract AC01-76ET29012. 94p. IS, PC A05 AOl. 
Order Number DE81024174. 

A world-wide survey on advanced technologies for the com- 
bustion of industrial wastes, specifically to produce heat useful in 
process or in excess of plant needs, is reviewed. Specifically, infor- 
mation on combustion of industrial wastes in Japan, United King- 
dom, Sweden, and Europe is presented. Assignments in overseas 
technologies on heat exchangers and heat transfer are reviewed. 
Special uses of a pressure wave heat exchanger, long distance trans- 
fer of low-grade heat, and data on plastic heat exchangers are some 
programs reviewed. The conclusion of negotiations on a test of 
Swedish diesel waste heat recovery surfaces and a report on the 
Sixth International Heat Transfer Congress are included. (MCW) 


(DOE/SF/10538—T11) State-of-the-art and ad- 
ieee fee aoa 
continental Europe. Preliminary repo a Inc., Wash- 
ington, DC (USA)). Nov 1979. — AC03-79SF10538. 
60p. S, PC A04/MF AO1. Order Number DE81025757. 

An investigation concerning the state-of-the-art of advanced 
research and development of organic Rankine cycles (ORC) con- 
vert waste heat, via generation of electrical energy of at least 500 
kW was conducted for European industry. Utilization of waste heat 
in cement plants is reported, but, so far, there are no cement plants 
using the ORC technology to convert waste heat into electrical 
energy. LINDE AG, Germany, has produced ORC system for 
waste heat recovery; one has a generating capacity of 500 kW and 
is being installed in a beer brewery. Development of small solar- 
powered Rankine cycle generators for irrigation pumps in Almeria, 
Spain is reported. In this demonstration project, the electrical 
output is to be fed into the normal distribution system. Brief cita- 
tions of other ORC work are given for France, Spain, Italy Portu- 
gal, Denmark, Norway, Sweden, and Finland. The methodology 
followed in the investigation is described. (MCW) 


ee Gane a Industrial markets for or- 
ganic-Rankine-cycle bottoming systems. (Resource Planning 
Associates, Inc., 90395. fap. , MA Sg 2 Dec 1978. Con- 
tract AT03- 76SF90395 NTIS, PC A04/MF AOl. 
Order Number DE81024168" 

The US DOE has been funding programs to develop the Or- 
ganic Rankine Cycle (ORC) bottoming system for using industrial 
waste heat streams from 200 to 1000°F to produce mechanical or 
electrical power. To assist the DOE in planning future funding, the 
ORC technical and economic market potential in the industrial 
sector was evauated by examining 6 industries with highest poten- 
tial for ORC penetration. These industries were: Petroleum and 
Coal Products; Chemicals and Allied Products; Stone, Clay, and 
Glass Products; Paper and Allied Products; Primary Metal Indus- 
tries; and Food and Kindred Products. The evaluation procedures 
are described. The results showed that: the total technical market 
potential is 3220.5 MW, which is equivalent to 129,946 barrels per 
day equivalent (BPDE); the total economic market potential is 
64.4% of the technical potential, or 2072.4 MW, equivalent to 
83,621 BPDE. 


in industrial 


4533 (DOE/TIC—2001125) Energy needs 
water use. Morse, J.G. (EG and G Idaho, Inc., Idaho Falls 


(USA); Morse Associates, Inc., Golden, CO (USA)). 
1981. Contract ACO07-76ID01570. 69p. (IDO—10101). 
NTIS, PC A04/MF A01. Order Number DE82001125. 

This report presents the results of a preliminary assessment 
of the energy requirements associated with providing the quality 
and quantity of water required by industry, and the energy associat- 
ed with treating the water discharged from industrial point sources. 
Five manufacturing industries - chemical, petroleum, paper, pri- 
mary metals and food - are identified as the major users of energy 
for water treatment. The overall use of water in the US is examined 
with emphasis on industrial users. Sources of water for industry and 
manufacturing water requirements are surveyed and possible levels 
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of treatment and their energy requirements are considered. Energy 
requirements for treating industrial waste water are examined - in- 
cluding the trends in increasing recycling and reuse and increasing- 
ly stringent regulations for water discharge. The study indicates 
that about 579 x 10** Btu were used in the five industry sector for 
water treatment in 1977. 


4534 (EPRI-EM—1968-Vol.3) Utilization of waste heat 
from major transformer substations. Volume 3: appendix. 
Final report. Christensen, N.T. (Rocket Research Co., Red- 
mond, WA (USA)). Aug 1981. 152p. NTIS, PC A08/MF 
A01. Order Number DE82900357. 

Large substation transformers reject substantial thermal 
energy. Since these units are usually close-coupled to facilities re- 
quiring low-temperature thermal energy for space conditioning, the 
ability to recover and efficiently utilize this energy is of significant 
interest. The intent of this project was to analytically evaluate the 
technical and economic potential of transformer waste heat recov- 
ery and utilization and verify the analysis with subscale testing. A 
general system was designed and optimized for the recovery of 
transformer waste heat. Simplified analytical techniques were de- 
veloped to assist utilities in both preliminary analysis and detail 
design analysis of specific systems, including system economics. 
Critical component performance parameters were identified for the 
preparation of detailed specifications. Criteria were established for 
the specific application of such systems through system economics. 


_ (NP—2900251) Combined power and space heating 

. (McLellan and Partners, West Byfleet, Surrey 
(UK) Mar 1979. 52p. NTIS (US Sales Only), PC A04/MF 
AOl. Order Number 5E82900251. 

A pilot study was made of the feasibility of using combined 
power and space heating in industry to conserve fuel and show fi- 
nancial advantages. The study evaluated the use of gas turbines and 
diesel engines with waste heat boilers in three industrial plants. 
Basic and alternative fuel prices were made. Other sensitivities con- 
sidered were: no increase in fuel prices and alternatively fuel price 
increases in real terms at 3.53% per annum equivalent to doubling 
of fuel prices in 20 years; industrial generating plants installed in 
1980 or 1985; and test discount rates of 5, 10, and 15%. The combi- 
nation of these sensitivity studies covered 144 different cases. The 
method of evaluation; assessment of the heating load; performance 
of prime movers and waste heat boilers; operating costs; capital 
costs; discounted cash flow; and present values of capital and oper- 
ating costs are discussed in detail. (MCW) 


4536 (ORNL/Sub—81/7762/1) Improving the efficiency 
of refrigerators and heat pumps by using a nonazeotropic 
mixture of refrigerants. Launay, P.F. (Oak Ridge National 
Lab., TN (USA); Illinois Univ., Urbana (USA)). Oct 1981. 
Contract W-7405-ENG-26. 117p. NTIS, PC A06/MF AOl1. 
Order Number DE82001840. 

Main conclusions of previous papers qualitatively explaining 
why refrigerant mixtures have a potential for energy savings are 
summarized. The current status of the applications of refrigerant 
mixtures is examined. An experimental facility designed to compare 
quantitatively the performance of refrigerant mixtures of varying 
composition while getting relevant data (e.g. heat transfer coeffi- 
cients) is described and a computer simulation of this facility in- 
cluding an optimization study is presented. Although no experimen- 
tal evidence is available at this time the possibility of energy con- 
servation by the use of refrigerant mixtures is confirmed analytical- 
ly. The optimization study shows that optimal use of a mixture can 
be achieved with a system somewhat simpler than what was origi- 
nally expected. 


4537 (PNL—2626-Vol.2) Energy intensive industry for 
Alaska. Volume II: case analysis. Final report. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). 1978. 
Contract AC06-76RL01830. 104p. NTIS, PC A06/MF AOl1. 
Order Number DE82000683. 

A case analysis of the attractiveness of the primary alumin- 
ium metal industry in Alaska is presented. Part 1 provides a discus- 
sion on the economics of the industry and provides a conceptual 
Alaskan smelter including its physical nature, employment, and tax 
consequences, and its environmental attributes. Part 2 discusses the 
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social and economic impacts. Part 3 discusses the state management 
options for involvement with the industry. (MCW) 


4538 (UCRL—15385) Interfacing schemes 4 solar col- 
lectors and boiler plant for fossil-fuel savings in industrial 
process heating. Wood, R.L.; Wells, P.E.H.; Schwandt, D.F. 
{California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). Feb 1981. Contract W-7405-ENG-48. 113p. 
NTIS, PC A06/MF A0O1. Order Number DE82001677. 

The conventional boiler system response, in terms of long- 
term fuel savings, to a time varying auxiliary heat source with dif- 
ferent interfacing schemes is studied. The response is measured in 
terms of the effectiveness, the ratio of the fuel energy saved to the 
auxiliary heat delivered, and is illustrated with calculations based 
on example plants. The following interfacing schemes have been 
studied: steam or hot water supplied in parallel to the conventional 
system; feedwater heating; combustion air heating; fuel heating. It is 
shown that substantial quantities of auxiliary heat can be delivered 
using any of the first three schemes at effectiveness values ranging 
from about 1.0 to 1.4, depending upon the scheme and particular 
circumstances. The quantity of auxiliary heat that can be delivered 
using fuel heating is shown to be insignificant. 


4539 (DOE/CS/40199—T3) Evaluation of energy-con- 
servation technologies for the citrus- 
(Centec Consultants, Inc., Reston, VA). 
AC03-79CS40199. 12p. NTIS, PC A02/M. 
Number DE82003556. 

The following manual chapters are outlined: overview, boil- 
ers, juice evaporators, feed mills, refrigeration, additional energy 
savings potentials, emerging technologies, optimization of integrat- 
ed plant energy systems, and economics. (MHR) 


industry. 
nd]. Contract 
AOl. Order 


4540 ee gs ee a ga Energy conservation in 


citrus processing. ject 
Growers, Inc., Ontario, CA (USA)) 


it reports. (Sunkist 
. [nd]. Contract AC03- 
79CS40263. 28p. NTIS, PC A03/MF A0O1. Order Number 
DE8 1024203. 
The following are included: management structure, manage- 
ment process, milestone schedule, cost plan, manpower plan, re- 
sumes of participants, and organization charts. (MHR) 


3206 Municipalities And Community Systems 
REFER ALSO TO CITATION(S) 3524, 3582, 4521 


4541 (DOE/CS/20026—T1) Systems analysis for the 
development of small resource-recovery systems. Volume 4. 
System performance data. Crnkovich, P.G.; Helmstetter, 
A.J. (Systems Technology Corp., Xenia, OH (USA)). Oct 
1979. Contract AC03-77CS20026. 186p. NTIS, PC A09/MF 
A01. Order Number DE81025799. 

As part of the analysis of the current small-scale resource re- 
covery technology, the resource recovery systems representative of 
each type of known technology were researched to acquire per- 
formance data for systems in the 50- to 250-tons per day (TPD) 
range. This volume describes the systems researched and presents 
their performance data. These data served as the input to the Solid 
Waste Modular Simulator (SWIMS) computer program in the var- 
ious analyses to identify the research and development (R & D) 
needs for the advancement of small-scale resource recovery sys- 
tems. The resource recovery systems investigated were divided into 
three categories: (1) thermal processing, (2) mechanical separation, 
and (3) biological processing. The thermal processing systems, in 
turn, were grouped under three incineratory types: excess-air com- 
bustion, starved-air combustion, and pyrolysis. All three types may 
also incorporate mechanical processing equipment to improve the 
fuel quality of the waste. 
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4542 (DOE/CS/20026—T2) Systems analysis for the 
= of small resource-recovery systems. Volume 1. 
Executive summary. a P.G.; Helmstetter, A.J. 
(Systems Technolo ogy Sop Xenia, OH (USA)). Oct 1979. 
Contract AC03-77CS20026. 25p. NTIS, PC A02/MF AO1. 
Order Number DE81026126. 

Technologies that should be developed to make such facili- 
ties attractive to and viable for small municipalities with solid waste 
between 50 and 250 tons per day (TPD) are identified. A set of cri- 
teria was applied to them to determine those that could best satisfy 
the existing market conditions. The criteria included costs of the al- 
ternative landfill disposal, material and energy prices, developmen- 
tal status of the technology, and environmental impact of the sys- 
tems. The system types studied included those with mechanical sep- 
aration, thermal and thermochemical energy recovery and biocon- 
version processes. For these studies, the performance of each 
system was simulated by a mathematical model. After the systems 
were evaluated, the most promising were analyzed to determine 
which components and operating parameters had the greatest 
impact on system viability. 


4543 (DOE/CS/20026—T3) Systems analysis for the 
development of small resource-recovery systems. Volume 3. 
Research and development needs. Crnkovich, P.G.; Helmstet- 
ter, A.J. (Systems Technology Corp., Xenia, OH (USA)). 
Oct 1979. Contract AC03- 77E820026. 38p. NTIS, PC A03/ 
MF AOl1. Order Number DE81026117. 

The primary objective of the small-scale systems analysis 
was to identify the research and development needed to advance 
small-scale resource recovery such that the technology would be 
attractive to and viable for small municipal areas with solid waste 
between 50 and 250 tons per day. The method for determining 
these needs utilized a quantitative sensitivity analysis to determine 
which system components and operating components could be 
modified to substantially improve overall system performance. The 
R & D needs presented were classified according to process type. 
Major process classifications are refuse derived fuel systems or me- 
chanical processing systems, thermal processing systems, and bicon- 
version systems. Detailed discussion of these selected research and 
development needs are presented. (MCW) 


4544 (DOE/CS/20028—T4) Growth management 
choices in Mercer County, North Dakota. (Mercer County 
Energy Development Board, Hazen, ND (USA); National 
Biocentric, Inc., St. Paul, MN (USA)). Sep 1978. Contract 
FG03-78CS20028. 3lp. NTIS, PC A03/MF AOl. Order 
Number DE81029364. 

The growth management choices are described as follows: 
random sprawl, expanding cities, and new towns. Alternative ways 
that local officials can manage population distribution, land use, 
housing, public facilities and services, and public financing were re- 
viewed and analyzed. (MHR) 


4545 (DOE/CS/20030—T3) Feasibility study for indus- 
trial utilization of waste derived fuel gas. Kogut, K.E.; Hum- 
phreys, G.B. (Kaiser Engineers, Oakland, CA (USA)). 28 
Sep 1979. Contract AC03-78CS20030. 137p. NTIS, PC 
A07/MF A0O1. Order Number DE81026149. 

The purpose of this investigation is to evaluate the feasibility 
and desirability of using transfer stations and transfer vehicles 
(truck and rail) as an alternative to the use of collection trucks for 
direct transportation of municipal refuse from various more distant 
communities to the resource recovery plant. The site studied is in 
the Los Angeles Area. Four alternative arrangements for truck 
transfer stations and two for rail transfer stations were evaluated 
and compared with direct hauling in refuse collection trucks. The 
evaluation of transfer stations was based on a nominal 270 tons per 
day of refuse, with a design capacity of 350 tons per day to accom- 
modate daily and seasonal variations. Sites of the collection systems 
and types of equipment used in the refuse collection are described. 
Transportation costs for the various transportation alternatives are 


compared. (MCW) 
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4546 (DOE/CS/20232—1) Feasibility study on energy 
recovery and cogeneration from an existing municipal inciner- 
ator, Phase I. Final report. (Central Wayne ey ! Sanita- 
tion Authority, Dearborn Heights, MI (USA)). Jul 1981. 
Contract FGO1-79CS20232. 458p. NTIS, PC A20/MF AOI. 
Order Number DE82001143. 

The Central Wayne County Sanitation Authority (CWCSA) 
of Dearborn Heights, Michigan, operates an 800-tpd incinerator fa- 
cility which discharges its heat of combustion into the atmosphere. 
A feasibility study of recovering and converting this heat energy 
into steam and electricity for use in the facility with excess electric- 
ity being sold to the local utility was made. This Phase I feasibility 
study confirms that energy recovery would be accomplished by re- 
trofitting each furnace with a waste heat boiler and producing 
steam for heating and for driving steam turbine electric generators. 
The study included the preparation of a preliminary design and as- 
sociated cost estimates. Economic analyses and financial plans were 
prepared. The quantity of municipal refuse was identified and the 
electric revenues needed for project justification were calculated. 
For the purpose of obtaining accurate design data, field tests were 
carried out on the actual refuse and combustion process of 
CWCSA. 


4547 (DOE/TIC—2001644) Energy-conserving develop- 
ment regulations: current practice. Erley, D.; Mosena, D. 
(American Planning Association, Chicago, IL). Aug 1980. 
Contract W-31-109-ENG-38. 63p. NTIS, PC A04, A0l. 
Order Number DE82001644. 

An examination is made of thirteen recent experiences of 
local governments that have adopted new development regulations 
or amended existing ones to promote energy conservation, more ef- 
ficient energy generation and distribution, or a changeover to alter- 
native, renewable energy sources. The regulations identified address 
four major areas of energy use: reduced heating and cooling needs; 
reducing the dependence on automobile transportation; reducing 
the consumption of energy in construction material and processes; 
and promoting the use of alternative energy. A description of each 
of the energy-conserving development regulations identified in the 
survey is presented. The collective experiences of the 13 survey 
communities (Albuquerque; Boulder; Dade County, Florida; Doug- 
las County, Kansas; Davis, California; Imperial County, California; 
King County, Washington; Los Alamos; Port Arthur; Sacramento; 
and San Diego Counties, California, and Windsor, Connecticut) are 
analyzed and compared. 


4548 (ORNL/TM—7780) Minneapolis district-heating 
options. Stovall, T.K.; Borkowski, R.J.; Karnitz, M.A; 
Strom, S.; Linwick, K. (Oak Ridge National Lab., TN 
(USA)). Oct 1981. Contract W-7405-ENG-26. 93p. NTIS, 
PC A05/MF AO1. Order Number DE82002004. 

A study was undertaken to determine the feasibility of a 
large-scale district heating system for the Minncapolis central city 
area. The analysis was based on a previous city of St. Paul hot- 
water district heating study and other studies done by a Swedish 
engineering firm, Studsvik Energiteknik A.B. Capital costs such as 
building and heat soufce conversion, pipeline construction, and 
equipment were used in comparing the projected expenses of var- 
ious district heating scenarios. Options such as coal, refuse-derived 
fuel burning, and cogeneration at the Riverside Power Station were 
discussed as energy supplies for a cost-effective district heating 
system. 


4549 (ORNL/TM—7791) Potential for district heating: 
an historical overview. Broders, M.A. (Oak Ridge National 
Lab., TN (USA)). Oct 1981. Contract W-7405-ENG-26. 
73p. NTIS, PC A04/MF AO1. Order Number DE82001959. 

This paper serves as an introduction to district heating. It fo- 
cuses attention on the potential of district heating to meet our 
nation’s energy conservation, environmental, and social objectives. 
Basic terms are defined and the principle of district heating oper- 
ation is described. District heating thermal energy sources, trans- 
mission and distribution piping, and consumer secondary heating 
systems are discussed in very general terms. To gain a clearer un- 
derstanding of the current status of district heating in the US today, 
a brief historical overview is presented. For comparison, the history 
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and status of district heating in Europe is also summarized. The ad- 
vantages of district heating are outlined, and the primary factors 
that impeded the implementation of district heating in the United 
States are discussed. 
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REFER ALSO TO CITATION(S) 3564, 4566, 4568, 4581, 4582, 4583, 4584, 
4585, 4586, 4590, 4591, 4593, 4595, 4598, 4599, 4600, 4601, 4602, 4603, 4603, 
4604, 4605, 4606, 4607, 4608, 4613, 4615, 4616, 4617, 4618, 4619, 4620, 4621, 
4623, 4624, 4625, 4626, 4627, 4628, 4629, 4630, 4631, 4641, 4746 


4550 (ANL/CNSV-TM—81) Heavy-duty engines analy- 
sis, study 4: a preliminary market analysis for gas-turbine ap- 
plications in the farm market. (Argonne National Lab., IL 
(USA)). Jul 1981. Contract W-31-109-ENG-38. 18p. NTIS, 
PC A02/MF AOl1. Order Number DE82001758. 

This study was undertaken to analyze the opportunity for 
the gas turbine in the farm market and to determine if the market's 
requirements complement the development of the engine for other 
markets. The study determined that the major applications of gas 
turbines in the farm-equipment market are in two-wheel drive and 
four-wheel drive diesel-powered tractors. An accurate assessment 
of potential market capture would require a more extensive study. 
However, the market for gas turbines lies at the heavier end of the 
spectrum (>140 hp), because this is the size of engine generally 
used on large farms. If a 4% penetration is assumed, there is a po- 
tential market of 2000 to 3000 units annually. The farm-equipment 
industry has historically preferred to manufacture its own engines 
as part of its business strategy (product differentiation). Also, a 
demonstration effort could reasonably be expected to add only a 
small number of units to annual production. In the 300-hp range 
(engines comparable to those used in urban buses and highway 
trucks), only a few (on the order of ten per year) would be expect- 
ed. There is, however, an apportunity for larger quantities of 
lower-horsepower (e.g., 100-hp) engines because turbine engines for 
automobiles would be in the same size range. Informal interviews 
were held with management, marketing and engineering personnel 
from the farm-equipment industry. Their comments suggest thatthe 
development and demonstration of a reliable multifuel turbine com- 
bined with a reliable power train capable of meeting the load re- 
quirements of the farm tractor is a timely undertaking. Fuel-effi- 
ciency requirements are balanced by the need for multifuel capabili- 
ty and imposed environmental requirements. 


4551 (CONF-801030—(Vol.1), pp 265-272) Cold start 
driveability emissions, and fuel economy of a stratified charge 
engine vehicle using methanol. Johnson, R.T. (Univ. of Mis- 
souri, Rolla); Schlueter, D.J. 1980. NTIS (US Sales Only), 
PC A21/MF AO. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 

gy; Sao Paulo, Brazil (5 Oct 1980). 

An experimental study was performed to evaluate the dri- 
veability, emissions, and fuel economy of a spark ignited, pre- 
chamber type, stratified charge engine vehicle utilizing methanol as 
the fuel in the main chamber system. The objectives of the program 
were to evaluate this engine as a possible mechanism for improving 
cold starting and driveability with methanol fuel, and, to evaluate 
the emissions and fuel economy of the system when fueled with 
methanol. For this series of tests the prechamber fuel used was gas- 
oline and the main chamber fuel was methanol. The gasoline pro- 
vided the needed volatility in the prechamber system where igni- 
tion occurs and the torch-like flame from the prechamber improved 
the cold starting and driveability characteristics for the main cham- 
ber system. Preliminary studies with this system indicated that unas- 
sisted starting at temperatures below -1°C was possible. Warmed up 
driveability was good even though cold start driveability was poor. 
After preliminary evaluations an air preheater system was installed 
to aid in solving some of the cold start driveaway problems. Emis- 
sions and fuel economy tests using the US EPA Urban Driving 
Schedule indicated slight increases in the unburned fuel and Carbon 
Monoxide emissions and a 70% reduction in Oxides of Nitrogen 
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over the gasoline powered vehicle. Energy fuel economy was es- 
sentially unchanged between the methanol and gasoline fuel sys- 
tems. Conclusions from this program are that the prechamber 
engine system using a vaporized or volatile fuel in the prechamber 
has promise in improving the cold starting and driveability prob- 
lems associated with alcohol fuels. Substantial effort will be re- 
quired to approach the cold start driveability of the gasoline fueled 
vehicle. The use of methanol fuel in this engine system can reduce 
Oxides of Nitrogen emissions by a factor of three. 


4552 — 801030—(Vol.1), pp 357-360) mgm 
burning of concentrated gasohol of variable composition in 
spark ignition engines. Luengo, C.A. (Instituto de Fisica, 
Campinas, Brazil); Calandra, F.; Piereck, E.; Leshner, M.D. 
1980. NTIS (US Sales Only), PC A21/MF AOl. Order 
Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Electronic combustion control (ECC) may help to solve the 
problem of efficient burning of concentrated gasohol blends of vari- 
able composition in current spark ignition engines. In this work, the 
results of both road and bench dynamometer testing of ECC 
equipped units are presented and discussed. The ECC prototype 
used in these tests has been described in a recent paper. 


4553 (CONF- a 1), pp 361-372) Aspects of 
the design, development and production of ethanol powered 
passenger car engines. Pinto, F.B.P. (Ford Brasil, Sao Paulo, 
Brazil). 1980. NTIS (US Sales Only), PC A21/MF AOl. 

Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The availability in Brazil of fuel grade ethanol led to the 
design and development of alcohol powered vehicles. The design 
approach to conversion of existing gasoline engines, the test pro- 
gram and the resolution of the problems detected during the devel- 
opment phase are described. Material changes implemented to make 
the engine and vehicle reliability and durability comparable to the 
current gasoline car are also described. Results of materials and fuel 
additive testing on a circulation stand are presented. Test results on 
1.6L engine alcohol powered vehicles showed the fuel economy to 
be 83% of the gasoline version while 0-96KPH acceleration 
showed no deterioration. Powertrain matching and engine downsiz- 
ing for optimum fuel economy at the same performance level of the 
gasoline car is addressed. 


4554 (CONF-801030—(Vol.1), pp 379-383) Retrofitta- 
ble rong ge carburation system. van der Weide, J.; Ra- 
n= (TNO, Delft, Netherlands). 1980. NTIS (US 
Only), PC A21/MF AOl. Order Number 
DE81903753, 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

The work in the TNO Organization concentrates on the de- 
velopment of retrofittable hardware to enable cars to run on alco- 
hol fuels as well as petrol from the same tank in all mixture ratios. 
Essential in this approach is a transducer which determines the al- 
cohol/petrol ratio between 0 and 100%. Research and develoment 
work with respect to different types of transducers is described. 
Additionally an integrated system of transducer, fuel warm up, 
electronic circuitry and servomotor for carburetor adjustment is de- 
scribed. 


4555 (CONF-801030—(Vol.1), pp 387-395) Methanol 
and ethanol as gas turbine fuels. Bardon, M.F. (Royal Mili- 
tary Coll. of Canada, Kingston, Ontario). 1980. NTIS (US 
Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; ~ Paulo, Brazil (5 Oct 1980). 

A parametric cycle study was conducted to compare metha- 
nol, ethanol, and kerosene as gas turbine fuels. Using realistic cur- 
rent values of component efficiencies and two different maximum 
turbine inlet temperatures corresponding to high performance and 
moderate performance engines, cycle efficiency and work output 
per unit mass of air-flow were determined as functions of pressure 





ratio for conventional and regenerated gas turbines. It was shown 
that improvements in cycle efficiency and specific work are possi- 
ble by using alcohol fuels in place of kerosene but that optimum 
pressure ratios and gas flow rates are different; therefore, for best 
performance it will be necessary to design specifically for alcohol 
rather than using engines designed for hydrocarbon fuels. 


4556 © (CONF-801030—(Vol.2), pp 613-618) Results of 
MAN-FM diesel engines operating on straight alcohol fuels. 
Neitz, A.; Chmela, F. (Maschinenfabrik eg 
ber AG, Germany). 1980. NTIS (US Sales Only), PC 
A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Alcohol fuels substitution in diesel engines is described using 
the MAN-FM combustion system. The advantages for using this 
system are described. The major features of the MAN-FM metha- 
nol engine are: use of straight methanol without any additives or 
secondary fuel; very low energy consumption; absolute absence of 
exhaust smoke; possibility of increasing output compared to Diesel 
engine; unproblematic cold starting; market reduction in NO/sub x/ 
emissions compared to Diesel engine; and emisson standards im- 
posed for California until 1982 can be met if a catalytic system is 
used. Recently, operating experience has also been accumulated 
with ethanol which has revealed just as good results as with metha- 
nol. These results have characterized the MAN-FM engine as an 
economic prime mover which can also be used to operate on alter- 
native alcohol fuel in a beneficial manner. (DMC) 


4557 (DOE/CS/51212—T6) Hydrogen-engine perform- 
ance-analysis project. Fourth quarterly report, December 
1979, Adt, R.R. Jr.; Swain, M. ~ Pappas, J.M. 

Univ., Coral Gables, FL (USA). Dept. of Mechanical Engi 
neering). 1979. Contract AC03-77CS$51212. 29p. NTIS, 
‘A03/ME A01. Order Number DE82003561. 

Progress is reported in a project aimed at obtaining a data 
base covering performance, operational characteristics and emis- 
sions essential for making a rational decision regarding the selection 
and design of prototype hydrogen-fueled, air-breathing engines ca- 
pable of being manufactured for general automotive use. The pro- 
ject program plan calls for investigation of preintake valve closing 
fuel ingestion (Pre IVC) hydrogen-fueled engines. During the quar- 
ter the following were accomplished: an airflow pulse plenum was 
constructed; an NO/sub x/ reducing catalyst was installed and 
tested; the construction of the cylinder head and injector for the 
open-chamber Post IVC engine and of the high presure hydrogen 
delivery system continued; and the development of a computer pro- 
gram to graph experimental data was completed. (LCL) 


4558 ee ae oe Hydrogen-engine perform- 

ance-analysis project. First quarterly report, March 1979. 

Adt, R.R. Jr.; Swain, M.R.; Pappas, J.M. (Miami Univ., 

Coral Gables, FL (USA). t. of Mechanical Engineer- 

ing). 1979. Contract AC03-77CS51212. 18p. NTIS, PC A02/ 
A01. Order Number DE82003560. 

Progress is reported in a project aimed at obtaining a data 
base covering performance, operational characteristics and emis- 
sions essential for making a rational decision regarding the selection 
and design of prototype hydrogen-fueled, air-breathing engines ca- 
pable of being manufactured for general automotive use. The pro- 
ject program plan calls for investigation of preintake valve closing 
fuel ingestion (Pre IVC) hydrogen-fueled engines. The following 
activities are discussed: construction of hydrogen fuel delivery 
system; construction of Toyota single cylinder engine; construction 
of injector for post IVC engine; construction of cylinder head for 
open-chamber post IVC engine; construction of cylinder head for 
prechamber post IVC engine; and selection and installation of NO/ 
sub x/ reducing catalyst and NHs analyzer. (LCL) 


4559 (DOE/CS/51212—T8) Hydrogen-engine perform- 
ance-analysis project. Third quarterly report, December 1979. 
Adt, R.R. Jr.; Swain, M.R.; Pappas, J.M. (Miami Univ., 
Coral Gables, FL (USA). Dept. of Mechanical Engineer- 
ing). 1979. Contract AC03-77CS51212. 5p. NTIS, PC A02/ 
MF AO1. Order Number DE82003559. 

Progress is reported in a project aimed at obtaining a data 
base covering performance, operational characteristics and emis- 
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sions essential for making a rational decision regarding the selection 
and design of prototype hydrogen-fueled, air-breathing engines ca- 
pable of being manufactured for general automotive use. The pro- 
ject program plan calls for investigation of preintake valve closing 
fuel ingestion (Pre IVC) hydrogen-fueled engines. During the quar- 
ter the following were accomplished: the airflow pulse plenum is 
being constructed; cylinder heads for the prechamber engine have 
been ordered; an infrared ammonia analyzer is being tested and per- 
fected; and construction of the cylinder head and injector for the 
Post IVC engine and of the high pressure hydrogen delivery 
system is continuing. (LCL) 


4560 (DOE/CS/51212—T9) Hydrogen-engine perform- 
ance-analysis project. Second quarterly report, December 
1979, Adt, R.R. Jr.; Swain, M.R.; Pappas, J.M. (Miami 
Univ., Coral Gables, FL (USA > oe Dept. of Mechani ek 
neering). 1979. Contract Keo 770851212. 7p. NTIS 
A02/MF A0O1. Order Number DE82003558. 

Progress is reported in a project aimed at obtaining a data 
base covering performance, operational characteristics and emis- 
sions essential for making a rational decision regarding the selection 
and design of prototype hydrogen-fueled, air-breathing engines ca- 
pable of being manufactured for general automotive use. The pro- 
ject program plan calls for investigation of preintake valve closing 
ingestion (Pre IVC) hydrogen-fueled engines. During the quarter 
the following were accomplished: the high pressure hydrogen de- 
livery system has been designed and is being constructed; the single 
cylinder engine has been constructed; construction of the cylinder 
head and injector for the Post IVC engine continues; and an NHs 
analyzer has been installed, but is not functioning properly. (LCL) 


4561 (DOE/CS/51212—T10) Hydrogen-engine perform- 
ance-analysis project. Second quarterly report, June 1978. 
Adt, R.R. Jr.; Swain, M.R.; Pappas, J.M. (Miami Univ., 
Coral Gables, FL (USA). t. of Mechanical eer- 
ing). 1979. Contract AC03-77CS51212. 14p. NTIS, A02/ 
A01. Order Number DE82003557. 

Progress is reported in a project aimed at obtaining a data 
base covering performance, operational characteristics and emis- 
sions essential for making a rational decision regarding the selection 
and design of prototype hydrogen-fueled, air-breathing engines ca- 
pable of being manufactured for general automotive use. The pro- 
ject program plan calls for investigation of preintake valve closing 
fuel ingestion (Pre IVC) hydrogen-fueled engines. During the quar- 
ter the emphasis was on the design and construction of the various 
hardware components needed to convert a Toyota cylinder head 
for operation with timed induction of hydrogen into the intake part. 
In addition, a hydrogen flowmeter was calibrated, and methods for 
the control and measurement of exhaust gas recirculation were 
studied. (LCL) 


4562 (DOE/CS/51212—T11) Hydrogen engine perform- 
ance analysis project. First quarterly report, March 1980, 
Adt, R.R. Jr.; Swain, M.R.; Pappas, J.M. (Miami Univ., 
Coral Gables, FL (USA). Dept. Prt of Mechanical ae 

ing). 1980. Contract AC03-77CS51212. 14p. NTIS, 02/ 
MF AO1. Order Number DE81029447. 

Progress in a program aimed at obtaining operational and 
performance data on a prototype pre intake valve closing fuel in- 
gestion (PreIVC) hydrogen-fueled automotive engine is reported. 
Information is included on the construction and testing of an unth- 
rottled hydrogen delivery system and on flashback during starting. 
It was determined that the flashback was caused by runaway sur- 
face ignition. (LCL) 


4563 (DOE/NASA/2817—1) Fuel economy and exhaust 
emissions characteristics of diesel vehicles: test results of a 
prototype Fiat 131 NA 2.4 liter automobile. Quayle, S.S.; 
Davis, M.M.; Walter, R.A. (Department of Trans ration, 
Washington, DC (USA). Research and Special 
Administration). May 1981. Contract AI01- B0CS50194° 88p. A. , 
(NASA/CR—165281; DOT/TSC/NASA-—8%1-1). 
Order Number DE82000876. 

The results obtained from fuel economy and emission tests 
conducted on a prototype Fiat 131 naturally-aspirated diesel vehicle 
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are presented. The vehicle was tested on a chassis dynamometer 
over selected drive cycles and steady-state conditions. Two fuels 
were used, a US No. 2 diesel and a European diesel fuel. The vehi- 
cle was tested with retarded timing and with and without an oxida- 
tion catalyst. Particulate emission rates were calculated from dilu- 
tion tunnel measurements and large volume particulate samples 
were collected for biological and chemical analysis. It was deter- 
mined that while the catalyst was generally effective in reducing 
hydrocarbon and carbon monoxide levels, it was also a factor in in- 
creasing particulate emissions. Increased particulate emission rates 
were particularly evident when the vehicle was operated on the 
European fuel which has a high sulfur content. 


4564 (SAND—81-8242) Comparisons between measure- 
ment and of fluid motion in internal combustion en- 
gines. Witze, P.O. (ed.). (Sandia National Labs., Livermore, 
CA (USA)). Oct 1981. Contract AC04-76DP00789. 54p. 
NTIS, PC A04/MF AO1. Order Number DE82003877. 

The Engine Combustion Technology Project was created 
for the purpose of promoting the development of advanced piston 
engine concepts by the development of techniques to measure, ana- 
lyze, and understand the combustion process. The technologies em- 
phasized in the project include laser-based measurement techniques 
and large-scale computer simulations. Considerable progress has al- 
ready been achieved by project participants in modeling engine air 
motion, fuel sprays, and engine combustion phenomena. This miles- 
tone report covers one part of that progress, summarizing the cur- 
rent capabilities of multi-dimensional computer codes being devel- 
oped by the project to predict the behavior of turbulent air motion 
in an engine environment. Computed results are compared directly 
with experimental data in six different areas of importance to inter- 
nal combustion engines: (1) Induction-generated ring-vortex struc- 
tures; (2) Piston-induced vortex roll-up; (3) Behavior of turbulence 
during compression; (4) Decay of swirling flow during compres- 
sion; (5) Decay of swirling flow in a constant volume engine simu- 
lator; (6) Exhaust-pipe flow. The computational procedures used in- 
clude vortex dynamics, rapid distortion theory, and finite difference 
models employing two-equation and subgrid-scale turbulence 
models. Although the capability does not yet exist to predict the air 
motion in an engine from its geometric configuration alone, the re- 
sults presented show that many flowfield sub-processes can be pre- 
dicted given well-specified initial and boundary conditions. 
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4565 (DOE/NASA/51040—27) Test results and facility 
description for a 40-kilowatt Stirling engine. Kelm, G.G-.; 
Cairelli, J.E.; Walter, R.J. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). Jun 1981. Contract AI01-77CS51040. 47p. (NASA- 
TM—82620). NTIS, PC A03/MF AOl. Order Number 
DE82004034. 

NASA Lewis Research Center is conducting tests with a 40- 
kilowatt, P40 Stirling engine manufactured by United Stirling of 
Malmoe, Sweden. This experimental research is part of a project 
whose overall goal is to demonstrate by Sept. 1984 the potential ad- 
vantages this alternative engine offers for powering highway vehi- 
cles. The P40 was designed by United Stirling to be a reliable 
workhorse engine for testing and developing specific components 
(e.g., the heater head, piston rod seals, and piston rings). Because it 
was intended as a rugged experimental engine, the P40 is too heavy 
to be a practical automotive Stirling engine. Nevertheless, it was se- 
lected as the project's baseline engine because it was an available, 
convenient starting point from which to derive Stirling engine op- 
erating experience. Consequently, while the MOD I automotive 
Stirling engine is being designed and built for the project, several 
P40 engines are being evaluated in test cells and in vehicles by or- 
ganizations involved in the development effort. NASA P40 tests 
are being conducted to establish the engine’s baseline performance 
and emissions characteristics for comparison with other engines, to 
provide data for validating computer models, to identify problem 
areas which must be addressed in future Stirling engine designs, and 
to evaluate the performance of advanced systems or components in- 
stalled in the engine. The NASA P40 engine testing activity which 
began in April 1979 is emphasized. Included is a description of the 
P40 engine along with its control systems and auxiliaries. Also de- 
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scribed are the engine test support facilities, instrumentation, data 
acquisition systems, and experimental procedures. Finally, engine 
operating experience is discussed, and some initial test results are 
presented. 


4566 (RDA-TR—118700-001) Concept evaluation of 
automotive propulsion using liquid air/nitrogen. Task I 
report. Thermodynamics. Dooley, J.L.; Hammond, R.P. (R 
and D Associates, Marina del Rey, CA (USA)). Oct 1981. 
Contract AC01-81ER30011. 56p. NTIS, PC A04/MF AOl1. 
Order Number DE82002460. 

A technical assessment is made of an automotive powerplant 
system using cryogenic liquid air or nitrogen as the working fluid 
in a powerplant operating on an open Rankine-type cycle. In this 
concept the cold fluid is pressurized, heat energy is added to form 
hot gas and then is effectively expanded to atmospheric conditions 
in the engine that drives the vehicle. A range of gas pressures and 
temperatures as well as different expansion stages and reheat con- 
figurations are evaluated. The thermodynamic results indicate that 
this powerplant concept can be competitive with a comparable gas- 
oline engine to give a vehicle equal in performance, weight, range 
and operating cost without using imported fuel. 
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REFER ALSO TO CITATION(S) 4338, 4343, 4344, 4515 


4567 (DOE/CE—0011/15) Electric and Hybrid Vehicle 
Program. Quarterly report, April-June 1981. (USDOE As- 
sistant Secretary for Conservation and Renewable Energy, 
Washington, DC. Office of Vehicle and Engine Research 
and Development). Aug 1981. 12p. NTIS, PC A02/MF 
A01. Order Number DE82000904. 

Progress in the three projects in this program during April 
to July 1981 is reported. For the Electric Vehicle (EV) Project, de- 
velopment of engineering models of electronically commutated per- 
manent magnet propulsion motors is nearing completion, tests on a 
samarium-cobalt motor and a ferrite motor were completed, a 
Phase I ac propulsion system breadboard was installed on the Road 
Load Simulator, lead-acid multicell modules delivered by industrial 
subcontractors surpassed 390 cycles in ongoing tests and offer 
promise of exceeding the FY 1981 objective of 450 cycles, and on- 
going tests on nickel/iron modules demonstrated greater than 670 
cycies in one case, and 430 cycles in another. For the Electric 
Hybrid Vehicle (EHV) Project, the final report of the Environmen- 
tal Control System study was received and recommends a split heat 
pump system, and a test program which reflects recent project 
modifications was planned. 


4568 (DOE/CS/40006—T1) Market penetration of elec- 
tric passenger vehicles. Froker, D. (Stanford Univ., CA 
(USA). — of Engineering-Economic Systems). 1981. 
Contract FG03-77C . 28p. NTIS, PC A03/MF AOl1. 
Order Number DE81029496. 

The assumptions and criteria used to estimate the cost, per- 
formance and comfort of electric vehicles (EV) and to compare 
these aspects of internal combustion vehicles and EVs are ex- 
plained, and the method used to forecast the market share of EVs 
for future personal transportation needs is described. The results 
forecast an approximate total market share of EVs sold in the pas- 
senger vehicle market to be 10% for 1990 and 20% for the year 
2000. The sensitivity analysis disclosed that the parameters mainly 
responsible for changes of EV market share were range, purchase 
price, year purchased, and to some extent, the maximum cruising 
speed, in order of importance. Surprisingly, fuel prices, whether for 
electricity or gasoline, did not have much effect on market share 
even when considering much greater increases than we have seen 
in the past 10 years. As might be expected with fuel prices having 
negligible effects, changes in the efficiencies of EVs and ICVs also 
altered our expected market share very little. (LCL) 
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4569 (DOE/CS/51180—T9) Electric vehicle wey A and 
cost model (EVWAC). Curtis, R. (General Research 

Santa barbara, CA (USA)). May 1979. Contract AOas. 
76CS51180. 91p. NTIS, PC AOS/MF AOl. Order Number 
DE82001673. 

The electric vehicle weight, performance, and cost models 
developed in the preceding phases of this study were updated, inte- 
grated into a single model, and expanded to include hybrids, light 
trucks, and comparable ICE vehicles. This Electric Vehicle Weight 
and Cost (EVWAC) model and its use are described. The results of 
running the model are documented in other reports. EVWAC 
allows comparative analyses of recent and future improved and ad- 
vanced technology levels of electric vehicles, range extension hy- 
brids, and conventional ICE vehicles. Seven specific vehicle types 
are defined in EVWAC: two, four, five, and six-passenger cars es- 
sentially based on the ICE passenger cars defined in the Inter- 
agency Task Force on Motor Vehicle Goals Beyond 1980; and a 
pickup and high- and low-volume vans based on light compact 
truck data as well as on the Interagency Report. 


4570 (DOE/CS/51294—T9) Near-term electric oe 
program: phase II. (General Electric Co., Schenectady, NY 
(USA). ee Research and Development Dept.). 1978. 
Contract AC03-76CS51294. 192p. NTIS, PC A09/MF AO1. 
Order Number DE81026170. 

The status of phase II of the Near-Term Electric Vehicle 
Program is reviewed with information on program costs and sched- 
ules; system analysis and design; vehicle systems; electric drive 
system; battery system; and plans for testing and evaluation. (LCL) 


4571 (DOE/NASA/0194—1) Catalog of components for 
electric and hybrid vehicle propulsion systems. Eissler, H.C. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center; Chilton Co., Radnor, 
PA (USA). Datalog Div.). Jan 1981. Contract AIO1- 
77CS51044. 941p. (NASA-CR—165257). NTIS, PC A99/ 
MF AOl1. Order Number DE82000279. 

Design and performance specifications are presented for 
electrical, hydraulic, mechanical, instrumentation, heat exchanger, 
space conditioning and control equipment which can be used in 
electric or hybrid-electric vehicles. The components listed in this 
catalog are presented by individual product category. There are 
fifty product categories and each has it's individual code as part of 
the page number. These category codes are arranged in alphabeti- 
cal order. The product information is indexed in two ways, first, by 
a product index; and second, by a manufacturer's index. The prod- 
uct index lists the components in alphabetical order. Under each 
component is a list of the applicable manufacturer(s) and the associ- 
ated page number(s). The manufacturer's index lists the manufactur- 
ers in alphabetical order. Under each manufacturer is a list of the 
components available from that source and the associated page 
number(s). 


4572 (DOE/NASA/51044—23) Continuously variable 
transmission: assessment of applicability to advanced electric 
vehicles. Loewenthal, S.H.; Parker, R.J. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1981. Contract AI01-77CS51044. 
34p. (NASA-TM—82700; CONF-811010—6). NTIS, PC 
A03/MF A01. Order Number DE82001354. 

From 6. electric vehicle council symposium; Baltimore, MD, 
USA (21 Oct 1981). 

A brief historical account of the evolution of continuously 
variable transmissions (CVT) for automotive use is given. CVT 
concepts which are potentially suitable for application with electric 
and hybrid vehicles are discussed. The arrangement and function of 
several CVT concepts are cited along with their current develop- 
mental status. The results of preliminary design studies conducted 
under contract to NASA for DOE on four CVT concepts for use 
in advanced electric vehicles are discussed. For these studies a 1700 
kg (3750 Ib) vehicle with an energy storage flywheel was specified. 
Requirements of the CVTs were a maximum torque of 450 N-m 
(330 lb-ft), a maximum output power of 75 kW (100 hp), and a fly- 
wheel speed range of 14,000 to 28,000 rpm. System life was to 
exceed 2600 hours at a 90% probability of survival. Efficiency, size, 
weight, cost, reliability, maintainability, and controls were evaluat- 
ed for each of the four concepts. 
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4573 (EPRI-EA—2072) Demand for electric auto- 
mobiles. Final report. Be S.D. (Charles River Associates, 
Inc., Boston, MA (USA)). Oct 1981. 116p. NTIS, PC A06/ 
MF AOl1. Order Number DE82900864. 

The objective of this report is to specify and estimate models 
suitable for predicting the demand for electric automobiles, taking 
into account their key limitations relative to conventional alterna- 
tives: limited range, lengthy refueling, lower performance, higher 
initial price, and greater relative cost for providing additional load- 
carrying capacity or amenities such as air conditioning. Possible ad- 
vantages of electric vehicles relative to conventional vehicles, nota- 
bly lower operating costs, are also considered. Interest centers on 
the possibility of a mass market for electric vehicles, not identifica- 
tion of specialized markets. Only the private market for electric 
cars is considered, not commercial or industrial users, and it is as- 
sumed multi-car households are the most likely purchasers. Logit 
models of multi-vehicle households’ choices of their smllest cars are 
estimated on two bodies of data: a panel study conducted by 
Arthur D. Little (ADL) in the spring of 1978, specifically to test 
consumers’ reactions to hypothetical configurations for electric ve- 
hicles; and a sample of multi-vehicle households gathered in Balti- 
more in the spring of 1977. The ADL panel data allows estimation 
of consumers’ valuations of novel characteristics of electric vehi- 
cles, notably limited range coupled with lengthy refueling time. 
The actual market data from Baltimore serves largely as a check on 
the validity of estimates obtained from the ADL panel. A general- 
ization of the usual multinomial logit model, called the ordered 
logit model, is derived in this study from basic economicand statis- 
tical principles, and is applied to the ranked choices of the ADL 
panel; the ordered logit model is compared to the conjoint model 
employed earlier by ADL. 


4574 (EPRI-EM—2095) EPRI/TVA pilot electric vehi- 
cle demonstration project. Progress report: Phase 1. Hundley, 
T.E.; Furman, C.R. (Tennessee Valley Authority, Chatta- 
nooga (USA)). Oct 1981. 119p. NTIS, PC A06/MF AOl. 
Order Number DE82900977. 

A pilot electric vehicle (EV) demonstration project funded 
by the Electric Power Research Institute (EPRI) is being conduct- 
ed by the Tennessee Valley Authority (TVA) at Chattanooga, Ten- 
nessee. This report documents the progress made during the period 
from March 1978 to June 1980. The following aspects of the pro- 
ject are presented: vehicle selection and acquisition; vehicle oper- 
ations; data acquisition systems; early results; and future project 
plans. Ten Volkswagen Transporters with electric propulsion sys- 
tems have been acquired and are currently being used in the initial 
test and evaluation operational phase of the multi-year demonstra- 
tion. Vehicle operating data in a real-world utility environment is 
being recorded by two different data acquisition systems, and proc- 
essed with a minicomputer. Selected results compiled during the 
current operating phase are presented in this report. Detailed analy- 
sis and evaluation of operating data will be the subject of future 
demonstration reports. 


3304 Hybrid Systems 


REFER ALSO TO CITATION(S) 4567, 4569, 4571, 4572, 4577, 4578 


4575 (DOE/CS/51180—T11) Projected characteristics 
of hybrid-electric cars. Hamilton, W.F.; Curtis, R.L. (Gener- 
al Research Co Santa Barbara, CA (USA)). Apr 1979. 
Contract AC03 "46CS51180. 51p. NTIS, PC A04/MF AOl1. 
Order Number DE81026122. 

Performance and costs are projected for future hybrid-elec- 
tric cars in which a small internal-combustion engine (ICE) is 
added to the basic electric propulsion system to permit unlimited 
highway range. In most driving these hybrids would be operated in 
the all-electric mode without use of the ICE, thus providing most 
of the benefits of electric cars without their range limitation. The 
curb weight, range on batteries, energy requirements, and life-cycle 
costs of such hybrids are projected as a function of battery weight 
for four-passenger, subcompact hybrid cars using improved and ad- 
vanced technology including future lead-acid, nickel-zinc, and lith- 
ium-sulfur batteries. A desirable configuration using either lead-acid 
or nickel-zinc batteries would weigh about 1500 kg, travel about 
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125 km on batteries alone, cost about ten cents per kilometer over- 
all, and require ICE use in typical applications for roughly 15% of 
total travel. 


3305 Flywheel Propulsion 


4576 (LMC—760901-A) Spin testing of flywheel bear- 
Se col eo A Wildermuth, D.A. (LMC Corp., 

NV (USA)). 30 Sep 1976. Contract AC03- 
Tess 164 > NTIS, PC A04/MF AOl1. Order Number 


— * arated bearings and seals testing performed at LMC 
Corporation during the months of June, July, and August 1976 is 
documented. The overall program objective is to develop a light- 
weight fiber-composite flywheel system for use in flywheel 
powered vehicle. These initial tests were performed to evaluate the 
performance of high-speed bearings and seals for that system under 
conditions simulating as closely as possible those anticipated in the 
finished vehicle. Spin tests were conducted under full load condi- 
tions at speeds up to the design maximum of 41,000 rpm. Drag 
torque and temperature rise measurements were made continuously 
during these tests. Vacuum integrity of the seals was monitored. 
Results are summarized. The performance of the angular contact 
ball bearings was completely satisfactory; however the original 
pressurized oil-jet lubrication system was found to deliver excessive 
quantities of lubricant. A simple wick feed air-oil mist lubrication 
system is proposed for second generation hardware. The perform- 
ance of the centrifugal ferrofluidic seals was unsatisfactory as they 
did not withstand adequate pressure differentials although their 
drag torque was quite low. Performance of the conventional ferro- 
fluidic seals was marginal. Their drag torque was acceptable; how- 
ever their sealing integrity above 38,000 rpm was not adequate. For 
second generation hardware, a unitized bearing/seal cartridge is 
proposed. This would combine a duplex pair of bearings and a 
hybrid seal on a short hollow shaft with a self-contained wick feed 
or magnetic fluid lubrication system. Use of such a cartridge would 
simplify assembly, produce greater shaft rigidity, permit better con- 
trol of the critical seal clearances, and should produce better seal- 
ing integrity over the entire speed range. 


4577 (UCRL—86822) Automobile flywheel energy stor- 
age: practical vacuum requirements. Frank, D.N.; Milleron, 
N. (Lawrence Livermore National Lab., CA (USA)). 23 
Oct 1981. Contract W-7405-ENG-48. 19p. (CONF-811113— 
31). NTIS, PC A02/MF AO1. Order Number DE82003151. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

For passenger automobiles with 1367 kg curb weight during 
typical driving conditions in city traffic, fuel efficiency improve- 
ments of 50 to 100% (5 to 7 km) can be realized by proper utiliza- 
tion of a flywheel-energy storage unit (0.2 kWh) and a heat engine. 
A brief introduction is given concerning the pros and cons of fly- 
wheels compared to other energy storage options. Discussion is 
then given regarding a serious concern of composite-flywheel 
energy storage for vehicles: that of a suitable vacuum environment 
for the rotating, composite flywheel. To be practical, a vacuum 
system for such an environment must be reliable, safe and economi- 
cal (in energy resources and dollars) to manufacture, monitor, main- 
tain and repair. Each embodiment of flywheel energy storage may 
be sufficiently unique to require a vacuum environment tailored to 
suit it. A general discussion of the important vacuum parameters 
and practical vacuum systems is followed by examples of candidate 
designs. 


3306 Vehicle Design Factors 
REFER ALSO TO CITATION(S) 4572 


4578 (UCRL—15356) Feasibility study of a CVT system 
for an internal-combustion engine/flywheel-drive vehicle. 
Kemper, Y.; Elfes, L.E.; Trachman, E.G. (Lawrence Liver- 
more National Lab., CA (USA)). Oct 1980. Contract W- 
7405-ENG-48. 95p. NTIS, PC AOS5/MF AOl. Order 
Number DE8 34. 

The results are presented of an engineering feasibility study 
of a continuously variable transmission (CVT) for an automobile 
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equipped with a conventional internal combustion engine and a fly- 
wheel energy storage device. The objectives of this study were to: 
complete a preliminary design layout of the vehicle engine com- 
partment with the engine, drive train and flywheel installed to es- 
tablish the feasibility of installing the package in an existing vehicle; 
perform a computer simulation of the vehicle fuel consumption in 
order to identify and minimize energy losses and to predict vehicle 
mileage performance; and perform a detailed analysis of the trac- 
tion drive, including efficiency estimates, contact stresses, film tem- 
peratures, etc. The final design is shown. The arrangement can be 
installed in the engine compartment of a citation with no major 
structural changes. After multiple runs to optimize the CVT design 
and to minimize power losses in the accessory drives, computer 
simulation showed that the baseline vehicle (Std. Citation w/2.5L, 
4-cyl. engine and 4 speed manual transmission) achieved 21.6 mpg 
in the EPA Urban Cycle and 33.3 mpg in the EPA Highway 
Cycle. The comparable fuel economies for the Flywheel Energy 
Storage Vehicle (CVT driveline) were 30.8 mpg and 34.6 mpg. 
(LCL) 


4579 Design and fabrication of a composite door outer 
panel including intrusion protection. Freeman, R.B.; Jahnle, 
H.A.; Bauer, J.L. Jr. (Budd Co, Fort Washington, Pa). pp 
445-470 of National SAMPE symposium and exhibition 
25th: the 1980’s--payoff decade for advanced materials, 
1980. Azusa, CA; SAMPE Sci of Adv Mater and Process 
Eng Ser (1980). 

From 25. national SAMPE symposium; San Diego, CA, 
USA (6 May 1980). 

Weight reduction, parts consolidation, and elimination of the 
intrusion beam resulted from the unique approach of simultaneously 
molding a sheet molding compound (SMC) outside panel with a 
continuous glass intrusion strap. A weight reduction of over 10 
pounds was achieved for a late model full size car door. Additional 
weight savings are possible by taking advantage of the elimination 
of an independent intrusion beam to design thinner door structures. 
Parts consolidation allows the composite structure to be cost com- 
petitive with the original steel design for lower production car 
models using current state-of-the-art composite production tech- 
niques. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 4563, 4563, 4585, 4973 


4580 (CONF- so 1), pp 275-283) Operation 


of a catalytic methanol decomposition reactor for vehicular 
use. Voecks, G.E.; Dawson, S.; Houseman, J. (California 
Inst. of Tech., Pasadena). 1980. NTIS (US Sales Only), PC 
A21/MF AO1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A stainless steel reactor has been constructed for on-board 
vehicle methanol decomposition. The shell-and-tube design appears 
to operate best in a two pass, counter-flow (methanol/exhaust gas) 
mode. Although the platinum/alumina catalyst is active in promot- 
ing the decomposition of methanol, the catalytic activity for pro- 
moting methanol dehydration to form dimethyl ether reduces the 
hydrogen production. The catalyst is sturdy and has maintained 
structural integrity throughout the three month test period. Low 
temperature methanol introduction, which could have caused 
methanol condensation on the support, did not cause spalling or 
crumbling. Other catalyst candidates such as the copper/zinc low 
temperature shift-type catalysts are more selective toward enhanc- 
ing the methanol decomposition with less activity for methane for- 
mation. The effect of higher temperatures at the methanol inlet ap- 
pears to favor methanol decomposition over dehydration to di- 
methyl! ether which thereby reduces the need for high temperatures 
at the exit to decompose (steam reform) dimethyl ether. However, 
at leaner (and more efficient) engine operation, the exhaust tem- 
perature is reduced. Therefore, selective catalyst activity which en- 
hances hydrogen and carbon monoxide production may require a 
composite catalyst bed, i.e., more than one catalyst, positioned in a 
reactor to match catalyst activity with reactor heat transfer and 
engine exhaust gas temperature. Alternate reactor designs, on the 
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other hand should offer enhanced heat transfer and improve cata- 
lyst activity. While many options exist for both reactor design and 
catalyst selection, engine operation and vehicular performance will 
provide the next iteration of data to direct the next step in this re- 
search. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 3559, 3560, 3562, 3563, 3564, 3602, 3622, 
3628, 3633, 3634, 4551, 4552, 4553, 4554, 4555, 4556, 4557, 4558, 4559, 4560, 
4561, 4562, 4580, 4973 


4581 (CONF-801030—(Vol.1)) IV international sympo- 
sium on alcohol fuels technology. (Instituto de Pesquisas Tec- 
nologicas, Sao Paulo (Brazil)). 1980. 483p. (In English and 
Portuguese). NTIS (US Sales Only), PC A21/MF AOl. 
Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao erm, Brazil (5 Oct 1980). 

This book contains the papers from the IV International 
Symposium on Alcohol Fuels Technology, held at Guaruja, Sao 
Paulo, Brazil, on October 5-8, 1980. This Symposium is the fourth 
of its kind, and congregates specialists from several countries work- 
ing on alcohol and biomass fuels research. This Symposium covers 
three main areas regarding the alcohol and biomass fuels: produc- 
tion and distribution, utilization, and socio-economical impacts. Sep- 
arate abstracts have been prepared for each item for inclusion in 
the Energy Data Base. (DMC) 


4582 (CONF-801030—(Vol.1), pp 215- =f Develop- 
ment of carburetor systems for the use of alcohol in spark ig- 
nition engines. Galvin, M.; Kemp, R.M.; Dryer, F.L. 1980. 
NTIS (US Sales Only), PC A2 /MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

To increase the rate at which an alcohol-based fuel could be 
introduced into New Zealand, it is necessary to consider means by 
which existing spark-ignition, gasoline-fuelled vehicles can be retro- 
spectively equipped to run on the alternative fuel. The low fleet 
turnover rate and the complexity of make and model line-up pro- 
vide an incentive to retain original equipment inlet and exhaust 
manifold systems. Under a contract from the New Zealand Liquid 
Fuels Trust Board, a carburetor system has been developed which 
will enable a wide variety of vehicles to operate satisfactorily on 
alcohol-based fuels without replacement or modification of mani- 
folds. Details of the conversion system and its calibration for partic- 
ular vehicles are discussed, together with results of dynamometer 
and vehicle running. Using a blend of 85% methanol with 15% gas- 
oline, equivalent driveability and performance to gasoline fuel can 
be obtained with satisfactory cold starting, while fuel economy in 
energy terms is substantially improved without increasing compres- 
sion ratio. Alternative methods of cold starting allow satisfactory 
performance on 100% methanol or azeotropic ethanol with minor 
adjustments to the system. Mixture conditioning is by recirculation 
of substantial quantities of exhaust gas heat at controlled tempera- 
ture, with modulation of heat input according to the power level 
and speed of the engine. For a substantial part of the engine operat- 
ing regime vaporized fuel is supplied at the inlet manifold riser with 
reduction in heat input at high power levels to avoid the possibility 
of pre-ignition. 


4583 (CONF-801030—(Vol.1), pp 225-231) Oxygen 
sensor equipped engine operation on methanol/gasoline blends 
and phase separation problems. ~¥ A.J.; Lawson, A.; Sim- 
mons, E.W.; Mackay, D.; Tsang, M.; Maund, G.B. 1980. 
NTIS (US Sales Only), PC A21/MF "A01. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; ~ Paulo, Brazil (5 Oct 1980). 

A study was made to address problems related to Canadian 
utilization of methanol/gasoline blends. These problems are: (1) 
cold weather operation; (2) water sensitivity to phase separation in 
winter; (3) vehicle compatibility: fuel/air ratio control, flexibility 
for vehicle movement outside of areas where methanol might be 
available. Specifically, the operation of the HydroShear (an in-line 
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hydraulic emulsifier) on the two separated phases of a methanol/ 
gasoline/water blend was examined. Fuel maps, by engine dynamo- 
meter testing, were generated using methanol/gasoline blends con- 
taining 15% to 65% methanol. The capability of an oxygen sensor, 
located in the exhaust system, to control the fuel/air ratio was 
found to be adequate within the 15% to 65% methanol/gasoline 
blends. A fuel injected Volvo 244DL with A-sond emission control 
and a carburetted Chevrolet Monza with 3-way catalyst closed 
loop feedback emission control system were the two engines select- 
ed for this study. 


4584 (CONF- ey ap 1), pp 243-246) Perform- 
ance and emissions from a turbocharged methanol fueled SI 
engine. Nebolon, J.F.; eo , §.L.; Browning, L.H. 
(Univ. of Santa Clara, CA). 1 NTIS (US Sales Only), 
PC A21/MF AOl. Order Number DE81903753. Contract 
AC03-78CS51737. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Steady-state engine dynamometer test results from a turbo- 
charged SI engine, run on both Indolene and methanol, are present- 
ed in this paper. The discussion focuses on mixture distribution to 
the cylinders, cold starting and warm-up operation, emissions (in- 
cluding aldehydes), and performance. At all loads and speeds the 
turbocharger effectively nebulized the fuel, resulting in even distri- 
bution of the air-fuel mixture to the individual cylinders. Methanol’s 
high octane rating and mixture charge density contribute to high 
power output, while its characteristically low NO/sub x/ emissions 
allow this power to be used where emissions are regulated by law. 


4585 (CONF-801030—(Vol.1), pp 247-253) Feedback 
controlled fuel injection system can on any alco- 
hol-gasoline blend. Pefley, R.K.; Pullman, J.B.; a, T.P.; 
Espinola, S. (Univ. of Santa Clara, CA). 1980. Nits (US 

es Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A fuel metering system has been adapted and permits oper- 
ation on all blends of alcohols and gasoline ranging from pure gaso- 
line to pure ethanol and methanol. It is a closed loop electronic 
feedback controlled fuel injection system (EFI) with exhaust 
oxygen sensor. The system is used by Toyota Motor Company in 
their Supra and Cressida models in conjunction with a 3-way cata- 
lytic exhaust system. These models meet California exhaust and 
evaporative emission standards. An unmodified model has been 
tested on alcohol gasoline blends from pure gasoline to 50% eth- 
anol-50% gasoline and 30% methanol-70% gasoline and found to 
meet all exhaust and evaporative emissions standards. A Cressida 
with modified EFI system is currently being tested. It is capable of 
operating on pure gasoline, pure methanol or ethanol and all inter- 
mediate blends. The testing to date shows that the vehicle meets all 
exhaust emissions standards while operating over the blend range 
from pure gasoline to pure ethanol while maintaining driveability 
and energy based fuel economy. The paper will present the total 
test evidence for all gasoline-alcohol blends. This will include ex- 
haust and evaporative emissions, fuel economy and driveability as 
determined in accordance with United States Federal Test Proce- 
dures. Additionally, the paper will report experiences accumulated 
from road operation of the vehicle over a six-month period. 


4586 (CONF-801030—(Vol.1), pp 255-263) Some stud- 
ies on the use of methanol-gasoline blends in Indian auto- 
mobiles. Pundir, B.P.; Singh, A.K.; Abraham, M. (Indian 


Inst. of Petroleum, Dehra Dun, India). 1980. NTIS (US 


Sales Only), PC A21/MF A0Ol. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The performance of methanol-gasoline blends in unmodified 
engines/vehicles depends upon the initial carburation and ignition 
characteristics, fuel system layout and other engine design features. 
On an automotive engine, the carburation and ignition advance set- 
tings were optimized for gasoline and 10 and 20% methanol blends. 
Results showed that best power and best fuel economy with blends 
are obtained at an equivalence ratio leaner than that of gasoline. 





With the optimized carburation and ignition, data on engine power, 
fuel consumption, efficiency and engine emissions were obtained. 
The vapor lock performance of the blends on two cars was studied 
and the ambient temperatures at which blends are expected to give 
vapor lock were determined. A good correlation between Front 
End Volatility Index (FEVI) and the critical ambient temperatures 
indicated the suitability of FEVI as a measure of vapor locking 
tendency of the blends. 


4587 (CONF-801030—(Vol.1), pp 285-288) Develop- 
ment and testing of an anti-corrosive additive for alcohol 
fuels. Codling, V.J. (Promax Produtos Maximos, Sao Paulo, 
Brazil). 1980. NTIS (US Sales Only), PC A21/MF AOl. 
Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Most common metals such as steel, zinc, zinc alloys, alumi- 
num and copper alloys are more susceptible to hydrated ethanol 
corrosion than gasoline, kerosene or diesel fuel. Storage tanks, pipe- 
lines, transfer pumps, delivery trucks, service station tanks and 
equipment presently used for petroleum fuels as well as vital parts 
of converted gasoline or diesel engines, would be subjected to a 
high rate of corrosive destruction without either surface treatment 
or substitution of the more critical parts. This could be difficult, 
costly and time-consuming. As it seems impossible at present to dis- 
till a non-corrosive hydrated ethanol fuel, the use of an anticorro- 
sive additive is imperative. Laboratory research and practical tests 
have shown that a highly concentrated anti-corrosion additive can 
render an alcohol fuel no more corrosive than standard gasoline or 
diesel fuel. For best results the additive should be added to the al- 
cohol as soon after production as practicably possible. The additive 
under study has been in practical use for over a year, is being suc- 
cessfully used regularly in thousands of vehicles and has become a 
factory fill item by more than one engine manufacturer in Brazil. 


4588 (CONF-801030—(Vol.1), pp 299-311) Fuel sys- 
tems for alcohols: corrosion and ont G0 wecitee. Lane, 1. 
(Univ. of Cape Town, South Africa). 1980. NTIS (US Sales 
Only), PC AD I/MF A01l. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Observations on this subject recorded in the literature are 
summarized and compared with results obtained by the Energy Re- 
search Institute in their own tests and trials. Some apparent contra- 
dictions are highlighted and discussed, leading to conclusions that: 
(a) the problems, where they exist can be resolved by correct 
design and the exercise of a few elementary precautions; (b) con- 
ventional engineering metals are generally satisfactory for contain- 
ing alcohol provided they are used with discretion, though there 
are a few exceptions; (c) impurities in alcohols, e.g., water and 
water-borne electrolytes are not necessarily the prime cause of cor- 
rosion as has often been supposed. Electrolytic corrosion develops 
even when the fuel is nominally pure and anhydrous (this is par- 
ticularly true of methanol); and (d) non-metals are available (plas- 
tics, elastomers, etc.) which have good resistance to alcohol attack. 
Recommendations are included on materials, selection and usage. 


4589 (CONF-801030—(Vol.1), pp 319-324) Methanol- 
gasoline blended fuels in West Germany: cation and 
early field experience. Nierhauve, B. (Aral Research ae 
Bochum, West Germany). 1980. NTIS (US Sales Only), PC 
A21/MF A0O1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; a Paulo, Brazil (5 Oct 1980). 

In the Federal Republic of Germany and West Berlin a 
large-scale field test initiated by the Federal Ministry of Research 
and Technology is being carried out during the period from 1979 to 
1982, demonstrating the practicability of methanol/gasoline blended 
M 15 fuel from production in the refinery to utilization in the vehi- 
cle. In preliminary tests, it has been evaluated among other topics 
which kind of modifications of the base fuel would make the appli- 
cation of a fuel blend containing 15% methanol by volume feasible. 
Test results show that methanol-inherent problems can be solved by 
various aiming measures. Since large scale commercial use of M 15, 
however, is not only depending on technical applicability but also 
on other criteria, only a few of the measures evaluated could be 
accounted for in the production of the M 15 fuel for field testing. 
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Experience so far did not show serious problems, neither in the dis- 
tribution system nor in vehicles adapted to this fuel. 


4590 (CONF-801030—(Vol.1), pp 325-330) Specifica- 
tions of alcohol motor fuels. Svahn, L.G.G. 1980. NTIS (US 
Sales a i PC A21/MF AOl. Order Number 
DE8190375 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

In the plans made for the introduction of alcohol-based 
motor fuels in Sweden, three different areas of use have been envis- 
aged: (1) alcohol/gasoline blends; (2) straight methanol for spark- 
ignition engines; and (3) straight methanol for compression-ignition 
engines. This paper will deal only with the fuels - blends and 
straight methanol - for spark-ignition engines and is concerned in 
the first instance with the blend fuels, since these will be the first to 
be introduced. With regard to fuel specifications, they also pose a 
more intricate problem than does straight methanol. 


(CONF-801030—(Vol.1), pp 341-346) Ignition 

timing influence upon piston performance of ethanol fueled 

engines. Filho, J.D.E.; Azevedo, M.N.D.; 

Mahrus, D. 1980. NTIS (US Sales Only), PC A21/MF A0Ol. 
Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

It is shown that abnormal combustion of ethanol/air mix- 
tures can cause considerable damage to pistons in comparatively 
short time. Data collected on piston temperature and combustion 
pressure support findings that under abnormal combustion condi- 
tions thermal and mechanical loading of the piston are increased. 


4592 (CONF-801030—(Vol.1), pp 347-352) Technical 
and economical aspects of ethanol as an automotive fuel for 
Turkey. Guelder, O.L. (Middle East Technical Univ., 
Ankara, Turkey). 1980. NTIS (US Sales Only), PC A21/ 
MF AOl1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

In this work, first, a brief discussion on Turkey's situation 
and possible adoption of an alcohol fuel scenario is given. Then, re- 
sults of experiments conducted on a four-cylinder passenger car 
spark ignition engine are reported. Engine performance tests were 
conducted at simulated road load conditions using neat ethanol and 
blends of ethanol-gasoline and ethanol-water as fuels. Addition of 
anhydrous ethanol to regular gasoline improved the Octane 
number. But, presence of ethanol in gasoline up to 25% by volume 
did not produce any noticeable change in engine thermal efficiency. 
With neat ethanol, approximately a 3% increase in engine thermal 
efficiency over gasoline was realized. Ethanol-water blends yielded 
lower thermal efficiencies as compared to that of gasoline. Water in 
ethanol improved the knock resistance of the ethanol fuel apprecia- 
bly. In order to benefit from this advantage of ethanol-water 
blends, engine compression ratio was increased from 9.2 to 13.5, 
and substantial improvements in thermal efficiency were observed 
using ethanol-water blends as fuels. 


4593 (CONF-801030—(Vol.1), pp 373-378) Develop- 
ment of alcohol powered automobiles at the Volkswagen fac- 
tory, Brazil, South America. Schmidt, P.; Czaschke, H.W.; 
Rangel, G.N.; Pinto, N.L.M. 1980. (In Portuguese). NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


4594 (CONF-801030—(Vol.1), pp 403-408) Utilization 
of ethanol as a fuel in utility size boilers. Jones, E.C. (Light- 
Servicos de Electricidade, Sao Paulo, Brazil). 1980. 1S 
(US Sales Only), PC A21/MF AOl. Order Number 
DE81903753. 

From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

This paper reports the practical tests and development of 
feasibility trials for the utilization of ethanol, a previously untried 
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replenishable fuel in large furnaces, as a substitute for the existing 
petroleum derived fuel oil. A small work group was formed to 
evaluate alternative fuels and execute load trials on the boilers of a 
conventional steam power station. The trials proved in a practical 
manner that ethanol can be used as a fuel for large boilers. The low 
costs and ease of the conversion to ethanol of an existing fuel oil or 
gas fired boiler make it a very attractive fuel alternative. Ethanol 
could be fired together with other fuels in proportions that would 
bring excessive stack emissions within established pollution control 
limits not obtainable with the original fuel. It is not expected that 
ethanol derived from sugar cane will develop as the prime alterna- 
tive boiler fuel of the future. The overall energy gain in producing 
ethanol is not sufficient to justify producing it to burn in boilers as 
a base fuel. There must, however, be many places in the lesser de- 
veloped areas of the world where the local production of ethanol 
could be technical, economic or even socially an attractive alterna- 
tive to the dependency on imported fuel oil for an essential already 
installed power station. 


4595 (CONF-801030—(Vol.1), PP 423-429) Eucalyptus 
experiment. Takeda, S. (Mie Univ., Tsu, Japan); Uchiyama, 
H. 1980. NTIS (US Sales Only), PC A21/MF A011. Order 
Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The experimental study of the blended fuels under various 
percentage of mixing of gasoline and alcohol was conducted using 
a two stroke cycle farm engine and small car operated on a dyna- 
mometer and chassis dynamometer respectively. 


4596 (CONF-801030—(Vol.1), pp 431-439) Effects of 
biomass fuels on diesel engine combustion performance. 
Bacon, D.M.; Bacon, N.; Moncrieff, 1.D.; Walker, K.L. 
1980. NTIS (US Sales Only), PC A21/MF AOI. Order 
Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; =~ Paulo, Brazil (5 Oct 1980). 

A number of potential alternate biomass derived fuels were 
tested on a diesel engine. The results of these tests are reported in 
this article. The results indicate that: (1) Many vegetable oils have a 
number of characteristics in common and can be considered as pos- 
sible diesel fuels. In general they require extensive degumming, or 
preferably blending, to eliminate severe coking problems. As bio- 
mass fuels there is considerable merit in searching for an ethanol- 
vegetable oil emulsion to solve this problem and that of reported 
lubeoil polymerisation. (2) Ethanol can serve as a satisfactory diesel 
fuel from a performance aspect provided adequate ignition improv- 
ers are used. Smoke and regulated emissions are minimal and effi- 
ciency at mean diesel levels is naturally far superior than when 
used in a spark ignition engine. (3) Cetane number, while an ade- 
quate parameter when used with petroleum based hydrocarbon 
fuels, is not a satisfactory measure of combustion characteristics 
with alternative fuels. Significant differences in volatility and 
chemical composition alter the relationship between ignition delay 
and the degree of pre-mix burning for a given set engine condition. 
Future work will endeavour to bring this volatility factor into a 
simplified, but meaningful relationship. 


4597 (CONF-801030—(Vol.1), pp 441-449) Corrosivity 
of ethanol fuel mixtures to fuel system materials. Wiggle, 
R.R.; Hospadaruk, V.; Styloglou, E.A.; Chui, G.K.; Tallent, 
W.D.; Fairbanks, S. 1980. IS (US Sales Only), PC A21/ 
MF AOl1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The corrosion behavior of automobile fuel system metals 
was studied in hydrated ethanol contaminated with various amounts 
of chloride ions, acetic acid, and ethyl acetate. Standard electro- 
chemical techniques were employed, which included potentiodyna- 
mic polarizations, measurement of corrosion rates with the linear 
polarization method and measurement of the open-circuit corrosion 
potentials. The significance of these electrochemical measurements 
in relation to longer-term thermal cycle immersion corrosion tests is 
discussed. These techniques were also used to investigate the rela- 
tive effectiveness of selected commercial inhibitors in reducing cor- 
rosion. A procedure for selecting candidate inhibitor packages for 
long-term simulated service fuel circulation tests is recommended. 
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- (CONF-801030—(Vol.1), pp 453-456) Utilization 
pure alcohol fuels in a diesel engine by spark ignition. 
yo edly H.G.; Pefley, R.K. (Univ. of Santa Clara, CA). 
1980. NTIS (Us Sales Only), PC A2i1/MF AOl. Order 
Number DE81903753. 
From 4. international symposium on alcohol fuels technol- 
ogy; Sao a. Brazil (5 Oct 1980). 

Pure methanol and ethanol have been used successfully in a 
diesel engine by the addition of a spark ignition system. Spark igni- 
tion of injected alcohol fuels avoids the necessity of cetane improv- 
ing additives or engine modifications such as higher compression 
ratios or intake air preheating which may increase exhaust emis- 
sions or decrease thermal efficiency. In addition, spark ignition may 
be less comple:. and expensive than dual fueling with pilot ignition 
by injected diesel fuel. The thermal efficiency, power and exhaust 
emissions of a swirl prechamber, single cylinder diesel engine using 
alcohol fuels with spark ignition are compared to normal diesel fuel 
operation. Thermal efficiency and power output are about the same 
with the alcohols. In addition, the alcohols produce lower NO/sub 
x/ emissions and no particulates. Any particulates which are 
formed with alcohol fuels will be due to lubricating oil which 
reaches the combustion chamber. While unburned fuel emissions 
are higher for the alcohols, diesel fuel values do not include partic- 
ulates formed from unburned fuel. Further development of this 
type of spark ignited engine should lead to lower unburned fuel and 
carbon monoxide emissions and an extension of the lean operation 
limit which is currently characterized by occasional misfires. 


4599 (CONF-801030—(Vol.1), pp 457-463) Investiga- 
tions and results with MWM < pilot-ignition ethanol combus- 
tion system. Dietrich, W.; Anisits, F.; Hiemesch, O. (Mo- 
toren-Werke Mannheim, Germany). 1980. NTIS (US Sales 
Only), PC A21/MF AO01. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

is paper reports on research work at MWM (Motoren- 

Werke Mannheim), aimed at a design that will allow tractor diesel 
engines to be converted largely to ethanol working. The basis of 
these investigations was provided by a pilot-ignition combustion 
system featuring separate pilot oil and ethanol injection. Exhaustive 
optimization work has paved the way for the development of a 
combustion procedure which is characterized by low fuel consump- 
tion, diminished pilot oil injection and high output. 


4600 (CONF-801030—(Vol.2)) IV international sympo- 
sium on alcohol fuels technology. (Instituto de Pesquisas Tec- 
nologicas, a Ane (Brazil)). 1980. 433p. (In English and 
Portuguese). NTIS (US Sales Only), PC A19/MF AOl1. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

This is the second of 2 volumes containing the texts of 
papers presented at the Symposium. The subject areas include: 
diesel engines; fleet tests; lubrication and emission; socio-economic 
aspects; socio-political aspects; socio-agricultural aspects; and proj- 
ects. Each paper has been indexed separately for inclusion in the 
Energy Data Base. (DMC) 


4601 (CONF- ee 2), pp 465-470) Methanol- 
diesel engine with minimum pilot injection quantity. Finster- 
walder, G.; Kuepper, H. (Kloeckner-Humboldt-Deutz AG, 
Cologne, Germany). 1980. NTIS (US Sales Only), PC A19/ 
MF AO1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

2 The methanol-diesel engine with pilot injection is a method 
to substitute diesel fuel. To save as much diesel fuel as possible the 
pilot injection quantity must be kept small. Investigations are de- 
scribed, which lead to minimum pilot injection quantity. 
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4602 (CONF-801030—(Vol.2), pp 471-475) See 
of a heavy-duty truck diesel engine on unstabilized methanol/ 

diesel fuel emuision and demonstration road test 
data. Deshpande, A.S.; Lawson, A.; Last, A.J. (Ontario Re- 
search Foundation, Sheridan Park). 1980. NTIS (US Sales 
Only), PC A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The uncertainty regarding supply of conventional petroleum 
fuels has provided a real opportunity in Canada to employ partial 
substitution of diesel fuel with alcohol. This paper briefly outlines 
an ongoing research, development and demonstration project spon- 
sored by the Canadian Federal Government that will yield a practi- 
cal retrofit diesel/methanol fuelling system compatible with com- 
mercial heavy duty diesel engines without major engine modifica- 
tions. The basic phases of this project discussed are: design of the 
diesel/methanol emulsion fuelling system for a Detroit Diesel 8V 
71N engine; engine dynamometer tests with this system for com- 
parative evaluation of performance, combustion and emission char- 
acteristics; retrofit system installation on a GMC Brigadier Truck 
powered with Detroit Diesel 8V 71N Engine; and Preliminary 
Demonstration Road Tests to determine fuel consumption and per- 
formance. 


4603 (CONF-801030—(Vol.2), pp 477-483) Perform- 
ance and se pee «Se See ion alcohol 
engine and comparison with spark ignition engines. Badami, 
M.G.; Ayyaswamy, R.; Nagalingam, B.; Ganesan, V.; Gopa- 
lakrishnan, K.V.; Murthy, B.S. (Indian Inst. of Tech., 
Madras). 1980. NTIS (US Sales Only), PC A19/MF AOl1. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A summary of the work done on alcohol engines at Indian 
Institute of Technology, Madras, is presented. A vehicle diesel 
engine was modified for diesel oil-alcohol operation. Dynamometer 
tests were conducted to identify an optimal tailoring of the alcohol 
flow rate. Road tests revealed a substantial substitution of diesel 
fuel. The construction and performance of a Surface Ignition 
Engine using alcohol are explained. The exhaust aldehyde emissions 
of a Spark Ignition alcohol engine have been studied and com- 
pared. A new stratified charge engine under development is also 
mentioned. 


4604 (CONF-801030—(Vol.2), pp 485-491) Use of a 
spark plug for the operating of a multi-fueled diesel engine. 
Nanni, H.; Domschke, A.G.; Brunetti, F.; Rozov, V.; Rosa, 
F.; de O. Borba, M.L.; de Abreu, R.S. (Instituto Maua de 
Tecnologia, Sao Caetano do Sul, Brasil). 1980. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. Order 
Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


4605 (CONF-801030—(Vol.2), pp 493-501) Experi- 
ments with alcohol/diesel fuel blends in compression-ignition 
engines. Moses, C.A.; Ryan, T.W.; Likos, W.E. (Southwest 
Research Inst., San ‘Antonio, TX). 1980. NTIS (US Sales 
Only), PC A19/MF A01. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Microemulsions of methanol and of ethanol in diesel fuel 
have been successfully formulated and studied in a CLR single-cyl- 
inder diesel engine to evaluate their potential of extending diesel 
fuel supplies. Alcohol concentrations were from 10 to 30%. Solu- 
tions of anhydrous ethanol in diesel fuel were also included in the 
study to see if the emulsion structure played a role in the atomiza- 
tion/combustion process. Data on diesel-fuel savings and relative 
cost are presented. Effects on thermal efficiency are discussed. 


4606 (CONF-801030—(Vol. 2), PP 503-506) Simulta- 
linder 


neous use of diesel fuel and alcohol in one-cy 

using direct injection. Silverio, J.A. ‘ Qdinmtete da Industria 
e do Comercio, Brazil). 1980. (In Portuguese). NTIS (US 
Sales Only), PC Al19/MF AOl. Order Number 
DE81903754. 
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From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


4607 PR prone 801030—(Vol.2), pp 507-511) Fuel system 
for dual-fuel operation of an automotive diesel. Singh, A.K.; 
Pundir, B.P.; Si A. (Indian Inst. of Petroleum, Dehra 

S (US Sales Only), PC A19/MF AO1. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A fuel system to induct alcohols in the inlet manifold of an 
automotive diesel engine was designed. To avoid a poor part load 
performance, the system was designed to make alcohol induction 
only above certain predecided loads. Maximum rate of alcohol in- 
duction can be varied as desired. Performance of a 6-cyl diesel 
engine with methanol induction above 50% loads and in quantities 
up to 25% was studied. 


4608 (CONF- ere. 2), ene Bg ue 520) Utilization 
of alcohol as a fuel in di re S. Se. 
NTIS (US Sales Only), PC! AIM’ AOl. Order Number 
DE8 1903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

An investigation into the maximum practical use of alcohol 
with minimum modification in conventional diesel engines has been 
conducted. Two major approaches have been studied; ethanol/ 
diesel fuel blend and forced ignition by pilot injection of diesel fuel. 
The diesel engines with three different chambers were used; pre- 
chamber, swirl chamber and open chamber. In using blended fuel it 
is shown that increased ethanol percentage results in increased HC 
emission and decreased thermal efficiency especially at low load. In 
order to study the optimization of the combustion chamber design 
for dual fuel injection engine, incylinder Schlieren observation was 
conducted using a swirl chamber head with quartz windows. A 
series of engines with this optimized chamber design currently 
under study is achieving a good efficiency and low pollutant emis- 
sions. For small percentage substitutions it is estimated that the use 
of alcohol/diesel fuel blend would be feasible. For large percentage 
substitutions dual fuel injection system is a promising technology al- 
though alcohol fuel prices and material developments remain as ob- 
stacles. 


4609 (CONF-801030—(Vol.2), pp 523-531) M-15 blend 
test programme of the New Zealand Liquid Fuels Trust 
Board. Duncan, J.; Titchener, A.L. 1980. NTIS (US Sales 
Only), PC A19/MF A0O1. Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

The Liquid Fuels Trust Board was set up by the New Zea- 
land Government in November 1978 for the prime purpose of seek- 
ing means of reducing New Zealand’s dependence on imported 
transport fuels. One possible option is to use methanol, produced 
from indigenous natural gas, as a petrol extender in a 15 pct blend. 
The paper outlines the Board’s M15 test programme, which in- 
cludes as major components a series of single vehicle trials and 
fuel-distribution trials. Other matters under investigation, e.g. toxic- 
ity, flammability, materials compatibility, are also reviewed. The re- 
sults to date are summarized and discussed. 


4610 (CONF-801030—(Vol.2), pp 533-540) Methanol 
gasoline blends in New d. Dyer, W.G. 1980. NTIS 
(US Sales Only), PC A19/MF AOl. Order Number 
DE8 1903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Since 1977, BP New Zealand Limited has operated a fleet of 
vehicles, to demonstrate that alcohol gascline blends were capable 
of being used in the New Zealand environment. This fleet has now 
completed in excess of 1.2 million km on the test fuel, with few 
operational or component incompatibility problems being reported. 
In addition, determinations of fuel economy, and hot fuel handling 
characteristics were obtained on the alcohol gasoline blend, to com- 
pare the performance of this fuel with conventional gasoline. The 
fuel evaluation programme has included development of techniques 
to clean underground tanks in preparation for alcohol gasoline 
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blends, and the evaluation of a large number of distribution and ve- 
hicle system components for compatibility with the alcohol blend. 


4611 (CONF-801030—(Vol.2), oye Sudan expe- 
rience in using alcohol as automotive Elias, A.R. +e 
of Khartoum, Sudan). 1980. NTIS (US Sales Only), PC 
A19/MF A01. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 

gy; Sao Paulo, Brazil (5 Oct 1980). 

Since the oil crisis in 1973, research workers were looking 
into alternative energy sources. By 1982, Sudan will be self-suffi- 
cient of sugar and will start exporting sugar to other countries. 
Adequate amounts of molasses will be available. An estimate of a 
quarter to half a million metric tons annually of molasses is expect- 
ed. Investigation started to find out different utilizations for the mo- 
lasses. One of the possibilities is alcohol production (by molass dis- 
tillation) for blending with unleaded gasoline for use in motor cars. 
This work describes the practical experiment carried out on two 
different vehicles popular in Sudan. Road tests in various parts of 
the country were done to investigate the performance of the vehi- 
cles using the Alcohol Blend. After finishing the tests, engines of 
vehicles were dismantled so as to check the cylinder head, valves, 
pistons and spark plugs. In general, the running of the vehicles with 
the blend was satisfactory with small reduction in fuel consumption 
but extra carbon deposits in the cylinder head and valves. 


4612 (CONF-801030—(Vol.2), pp 543-550) Utilization 
of ethanol in Indian cars, scooters, motorcycles and tractors. 
Gupta, R.K.; yee vba oy J.S. (Indian Oil Corporation, Ltd., 
Faridabad). 1980. NTIS (US Sales Only), PC A19/MF AOI. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Laboratory and field test programmes were conducted on 
Indian passenger cars, scooters, motorcycles and three-wheeler 
taxis to determine the feasibility of using 10% and 20% ethanol-gas- 
oline blends. Trials were also run with ethanol-diesel blends on 
tractors. Fuel economy and driveability data obtained with blends 
were compared with that received with neat fuels. Water tolerance 
and compatibility of nonmetallic fuel system components were also 
studied with respect to ethanol-gasoline blends. Availability of alco- 
hol and prospects of using ethanol-gasoline blends in India are dis- 
cussed. 


4613 (CONF-801030—(Vol.2), pp 557-562) Results 
from basic research on alcohol powered vehicles. Menrad, 
H.K.; Loeck, H. (Volkswagenwerk AG, wo Ger- 
many). 1980. NTIS (US Sales Only), PC A19/MF AO1. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Some results of the basic work done by Volkswagen Re- 
search Division in Germany in the field of alternative fuels are re- 
ported in this article. The characteristics of alcohol fuels and blend- 
ed fuels are discussed. Various tests were performed in order to 
study the behavior of various fuels in specially tuned engines. Re- 
sults indicate that: alcohol-gasoline blends permit higher engine effi- 
ciencies and lower exhaust gas emissions than in gasoline-fuelded 
engines; the cylinder-pressure indicating provides information on 
the advantageous behavior of alcohol fuels; and the economically 
most favorable overall fuel-engine concept is realized with alcohol 
fuels that attain the n characteristics by the addition of 
other components with higher volatility. 


4614 (CONF-801030—(Vol.2), pp 573-577) Thailand's 
experience with hydrated ethyl alcohol: gasoline blended 
motor fuel. Vicharangsan, T. (Ministry of Industry, —_ 
koky, Thailand). 1980. NTIS (US Sales Only), PC A19/M 
A01. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; me ae Brazil (5 Oct 1980). 

A plan has been established to mix agro-ethanol in gasoline 
for use as motor fuel, and a test programme was conducted to de- 
termine the practicality of such a blended fuel utilization in 
Thailand's conditions. A test fleet of 14 gasoline-powered cars op- 
erating on alcohol-gasoline blended fuel travelled a total distance of 
more than 160,000 kilometers in various traffic situations and cli- 
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matic conditions of that country. Tests were also conducted on 
motor cycles and gasoline utility engines. Results of these tests 
were also discussed. 


4615 (CONF- a ip 2), pp 583- - Problems in 
the adaption of ethanol to ion of diesel engines. 
Ww. Skee k AG, ~ Germany); Ven- 
tura, L.M. 1980. (In Portuguese S (US Sales You, 
PC A19/MF AOl1. Order Nombe 1DE81903754. 
From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


4616 (CONF-801030—(Vol.2), pp ety ang bone Mixtures of 
alcohol and castor oil as alternative fuels for di ee oe. 
Bin, J.V. 1980. (In Portu; ). NTIS (US Sales Only), PC 
A19/MF A01. Order Number DE81903754 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


4617 SS ee pp 595-602) Ethanol 

blended fuels for diesel engine. Mori, M. (Yammar Diesel 
ine Co., Ltd., Osaka, Japan). 1980. NTIS (US Sales 
y), PC A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

It is very difficult to use neat alcohol for diesel engine fuel 
because of low cetane number. In order to challenge this problem, 
the study of two kinds of fuels blended with alcohol were carried 
out. The one of them is ethanol-castor oil blend fuel and the other 
is ethanol-castor oil-gas oil blend fuel. Engine performance is 
almost the same to that of petroleum, but there occur diesel-knock 
and misfire. In order to improve this problem, several tests were 
carried out such as raising up compression ratio, making hot point 
near the throat of precombustion chamber, adding ignition improv- 
er in blended fuel and variation of valve timing. 


4618 (CONF-801030—(Vol.2), pp 603-611) Operation 
of dual fuel compression ignition utilizing diesel and 
methanol. Naeser, D.; Bennett, K.F. (Univ. of Cape Town, 
South Africa). 1980. NTIS (US Sales Only), PC A19/MF 
A01. Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

Laboratory work on the analysis of pressure rise rates and 
ignition delay on a single cylinder test dual-fuel engine using var- 
ious methanol/diesel ratios is reported. The tests show that metha- 
nol can be used in compression ignition engines as a partial diesel 
replacement fuel when introduced with the inlet air. Although 
methanol injection via a second injection nozzle in the cylinder 
head will give better results with regard to ignition delay and pres- 
sure rise rates, the ease of retrofitting of the systems used by the 
ERI warrant their further development as an interim diesel fuel 
saving measure. It can be concluded that ignition delays and associ- 
ated knock can be reduced to a minimum in indirect injection en- 
gines when using the evaporative methanol injection system, but 
that more work still has to be done with regard to cylinder and 
ring wear. The combustion chamber configuration and size, and as- 
sociated high turbulence of small precombustion chambered engines 
is thought to reduce the likelihood of methanol detonation on such 
engines. The use of vapourized methanol in large direct injection 
engines may maximize the use of methanol, but problems of further 
worsened pressure rise rates due to the more rapid combustion of 
the methanol part of the charge may be expected. It is also possible 
that detonation of end gases may be worsened due to higher cylin- 
der temperatures. (DMC) 


4619 (CONF-801030—(Vol.2), pp 619-625) Suitability 
of different alcohol-fuels for diesel engines by using the 
direct-injection method. Pischinger, F.F.; Havenith, C. 
(Technical Univ., Aachen, Germany). 1980. NTIS (US 
Sales Only), PC Al19/MF AOl. Order Number 
DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 
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The direct injection of alcohol combined with a gasoil igni- 
tion spray is a good way to substitute a major portion of gasoil 
with methanol or ethanol. Compared with the conventional diesel 
engine the emission of gaseous pollutants as well as the combustion 
noise level are reduced. While maintaining efficiency, the dual 
fuelling concept also allows the use of alcohol fuels with a high 
content of water or other impurities. Gasoil as an ignition fuel can 
also be substituted by a mixture of alcohol and ignition improver 
without adverse effects on engine characteristics. Compared with 
the utilization of alcohol-ignition improver mixtures in a standard 
diesel engine, the dual-fuel operation allows a considerable saving 
of the expansive ignition improver. Furthermore the mechanical 
stress of the engine as well as the emission of gaseous pollutants are 
reduced. The investigations of different pilot fuels also show that 
vegetable oils are a good alternative to gasoil as ignition spray. 


4620 (CONF-801030—(Vol.2), pp pein Consump- 
tion data and considerations on three approaches to diesel-oil 
substitution. Pischinger, G.; Clymans, F.; Fernandes, F. 
(Volkswagen do Brazil S/A, Sao Paulo). 1980. NTIS (US 
Sales Only), PC Al19/MF AOl. Order Number 
DE8 1903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; a Paulo, Brazil (5 Oct 1980). 

n this paper, consumption data will be presented on three 
ame to the substitution of Diesel Oil. A Passat vehicle has 
been modified to run on straight peanut oil in a Diesel engine; also 
examined is the partial substitution of Diesel oil by vegetable oil; 
and of the several ways of using ethanol in a Diesel engine, we 
chose to go the way of adding to the ethanol a cetane-number im- 
prover. Volumetric consumption is given in comparison with an 
ethanol SI Passat modified to give performance similar to that of 
the Diesel Passat. 


4621 (CONF-801030—(Vol.2), pp 635-639) Ethanol an 
alternative fuel for diesel engines. Starke, K.W. (Basf AG, 
Ludwigshafen am Rhein, Germany). 1980. NTIS (US Sales 
Only), PC A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; * Paulo, Brazil (5 Oct 1980). 

For the use of alcohols as alternative fuels, several technol- 
ogies are known to be applicable, some of which were proven in 
tests. The following applications are discussed in this paper: (1) op- 
eration of diesel engines with alcohol fuels, the cetane number of 
which has been improved; (2) dual fuel operation of diesel engines 
with alcohol and diesel fuel; (3) operation with diesel fuel/alcohol 
solutions or emulsions; and (4) operation with alcohol by-products. 


4622 (CONF-801030—(Vol.2), pp 641-646) Ethanol 
fuels with ignition improver for tur diesel engines. 
Fahlander, S.; Walde, N. (SAAB-SCANIA, Soedertaelje, 
Sweden). 1980. NTIS (US Sales Only), PC A19/MF AOl1. 
Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The problems related to the adaption of a highly rated tur- 
bocharged diesel engine to a fuel based on ethanol with compo- 
nents for increasing the ignition quality are discussed. The fuel 
properties and their influence on the combustion process are ana- 
lyzed based on test bench experiments. Emission data and selected 
engine parameters are used for this purpose. Preliminary chemical 
analyses indicate that the exhaust gases are cleaner and probably 
not more harmful than normal diesel exhaust gases. 


4623 (CONF-801030—(Vol.2), pp 649-656) Emission 
and wear characteristics of an alcohol fuelded fleet using 
feedback carburetion and three-way catalysts. Baisley, W.H.; 
Edwards, C.F. (Univ. of Santa Clara, CA). 1980. NTIS (US 
Sales Only), PC A19/MF AOl. Order Number 
DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Alcohols (both ethanol and methanol) have been recognized 
as alternate fuels to replace dwindling gasoline supplies. In order to 
assess three-way catalyst performance on alcohol fuels, five 1978 
Ford Pintos have been retrofitted to run on neat alcohol fuels. The 
modification process included carburetor rejetting, upgraded fuel 
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filtration and electric cold start assistance. Over 40,000 vehicle 
miles have been accumulated during an 18-month period. Driveabi- 
lity, fuel economy and emission histories (CVS-75) have been ob- 
tained. Emissions levels were below 1983 United States Federal 
standards throughout 10,000 miles of operation on neat methanol. 
Testing after 10,000 miles showed unusual emissions increases. 
These have been attributed to degradation of internal engine com- 
ponents rather than alcohol-emission control incompatibility. Wear 
metal samples have been taken at 1000-mile intervals and analyzed 
for 16 metallic constituents using Direct Reading Emission Spec- 
troscopy (DRES). Percentage fuel and water dilution were also 
measured. Measurement of internal engine parts at the end of the 
test period revealed extreme upper cylinder wear. This wear was 
not prevised by historic iron accumulation rates in the engine lubri- 
cant. Based upon all gathered evidence, an assessment of alcohols 
in three-way catalyst applications has been made. 


4624 (CONF-801030—(Vol.2), pp 657-663) Analytical 
study of aldehyde formation during the exhaust stroke of a 
methanol-fueled SI engine. Browning, L.H.; Pefley, R.K. 
(Univ. of Santa Clara, CA). 1980. IS (US Sales Only), 
PC A19/MF AO1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A one-dimensional fluid mechanics model of the exhaust 
port and manifold have been combined with detailed chemical ki- 
netics in order to study aldehyde formation during the exhaust 
event. This model includes instantaneous heat transfer, fluid mixing 
and detailed methanol oxidation kinetics. Aldehyde formation and 
emissions are examined in this study for a variety of engine operat- 
ing conditions. These include air-fuel ratio, compression ratio, spark 
retard and engine speed. It was found that the effects of various 
engine operating conditions were primarily governed by average 
exhaust temperature, oxygen concentration and exhaust system resi- 
dence times. It was also foud that high NO emissions have a signif- 
cant effect on methanol and aldehyde oxidation rates. Sources of 
both unburned methanol and aldehyde emissions as well as their 
fate in the exhaust port and manifold are also discussed in this 


paper. 


4625 (CONF-801030—(Vol.2), pp 665-674) Lubrication 
behavior in ethanol fueled engines. Chui, G.K. (Ford Motor 
Co., Dearborn, MI); Baker, R.E. 1980. NTIS (US Sales 
Only), PC A19/MF AOl1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

This paper presents engine wear test results with neat eth- 
anol. These results do not apply to ethanol/gasoline blends. The 
Sequence V-D procedure designed by ASTM to evaluate motor 
oils with respect to engine wear and cleanliness was modified to ac- 
commodate ethanol as the fuel. At the standard operating tempera- 
tures, engines using ethanol were essentially free of sludge and var- 
nish, and had wear equal to the baseline and gasoline tests. The se- 
verity of the V-D test was increased by lowering the operating 
temperatures. With the oil controlled at temperatures typical of 
short-trip driving combined with ambient temperatures below 
25°C, wear of many engine components increased substantially 
using ethanol as the fuel. The lower temperature also increased 
wear using gasoline, but to a lesser extent. The effect of operating 
temperature on the lubrication and wear of various engine compo- 
nents is discussed. Impurities in the fuel grade ethanol may affect 
oil properties, especially at low temperature when more of the fuel 
is retained in the crankcase. The effects of water and acid content 
were examined. Several oil formulations were tested in order to iso- 
late the various wear mechanisms. Engine wear and oil properties 
were monitored by oil analyses. The results of these tests and the 
implications for vehicles using ethanol fuel are discussed. 


4626 (CONF-801030—(Vol.2), pp 675-681) Some as- 
pects of component wear in alcohol engines. Fotedar, H.L. 
(Eaton Corporation do Brasil, Sao Paulo). 1980. NTIS (US 
Sales Only), PC A19/MF A0Ol. Order Number 
DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 
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Wear in valves, cylinder head seat inserts and valve guides 
was analyzed after field and dynamometer tests in adapted auto- 
motive and stationary alcohol engines. Wear was found to be adhe- 
sive and abrasive in nature. A series of measures are suggested to 
reduce wear in these mating parts with consequent improvement in 
engine performance and durability. 


4627 (CONF-801030—(Vol.2), pp 683-690) Methanol 
and formaldehyde kinetics in the exhaust system of a metha- 
nol fueled spark ignition engine. Ito, K.; Yano, T. (Hokkaido 
Univ., Sapporo, Japan). 1980. NTIS (US Sales Only), PC 
A19/MF A01. Order Number DE81903754. 

From 4. international symposium on alcohol fuels teclinol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A modified chemical kinetic model has been used to explain 
the mechanism leading to formaldehyde formation in a methanol 
fueled spark ignition engine. The model scheme includes the reac- 
tion NO + HO. = NO, + OH which becomes important in an 
exhaust system containing a large amount of nitric oxide under a 
relatively low temperature ranging 600 to 1000 K. In order to ac- 
complish the scheme and to determine its validity, careful experi- 
ments using a heated tube reactor fitted to an engine exhaust port 
were carried out. The reactor was kept constant in a temperature 
range of 600 to 900 K and residence time of induced exhaust gases 
in the reactor was varied. Concentrations of unburned methanol 
and formaldehyde were measured to compare with computed re- 
sults. Determination of the initial concentration of unstable species 
was also discussed. The results indicate a good agreement between 
the predictions and the experiments of both formaldehyde and un- 
burned methanol profile in reactor tube conditions. Methanol oxida- 
tion and formaldehyde reaction depend on the gas temperature and 
the residence time. At a temperature above about 900 K, methanol 
oxidation as well as formaldehyde destruction is rapid and complete 
in the residence time of 40 milliseconds or less. At a temperature 
below 800 K, methanol is slowly oxidized and formaldehyde is 
gradually accumulated in a long residence time. 


4628 (CONF-801030—(Vol.2), pp 691-700) Lubrication 

ts for alcohol-fueled spark ignition engines. 

Owens, E.C.; Marbach, H.W. Jr.; Frame, E.A.; Ryan, T.W. 

Southwest Research Inst., San Antonio, TX). 1980. NTIS 

S Sales Only), PC A19/MF AOl. Order Number 
DE8 1903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Research into the effects of alcohol on engine lubrication 
and wear has investigated four alcohol-containing fuels: pure 
methanol, pure ethanol, methanol in unleaded gasoline, and 10 per- 
cent ethanol in unleaded gasoline (gasohol). This research work has 
found that during low-temperature engine operations such as winter 
commuter service and warmup, use of pure methanol may result in 
increased engine wear. This increased wear appears to be primarily 
a low-temperature problem. With the engine warmed to normal op- 
erating temperatures, this increased wear has not been observed. To 
this point, the research with ethanol and gasohol has not detected 
any wear increases. This may be due to the short duration engine 
tests being conducted, but, nevertheless, indicates that increased 
wear should be of less concern with these fuels. Wear mechanism 
studies have indicated that corrosive attack within the piston ring 
and cylinder area by alcohol combustion byproducts is partially re- 
sponsible for the increased wear. Investigation of alcohol and lubri- 
cant compatibility and physical removal of the lubricant films by 
liquid alcohol have provided additional insights into this wear phe- 
nomena. Solutions to this problem are being pursued through devel- 
opment of engine lubricants for use with alcohol fuels. All of this 
testing has been conducted using engine dynamometers in research 
laboratories using established test procedures. However, no vehicle 
testing or correlation to vehicle operations have been conducted. 


4629 (CONF-801030—(Vol.2), pp 701-707) Methanol/ 
ethanol/gasoline blends in stratified charge engine vehicles. 
Pefley, R.K. (Univ. of Santa Clara, CA); Adelman, H.G.; 
Suga, T.; Vann, L.G. Jr.; Wiens, F.J. 1980. NTIS (US Sales 
y), PC A19/MF A0O1. Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 


33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3308 Alternative Fuels 


This test program was established to fully assess the per- 
formance and exhaust emissions of vehicles with stratified charge 
engines operating without carburetor modification on alcohol 
blends. The tests included measurements of driveability, fuel econo- 
my, exhaust emissions, materials compatibility and engine wear for 
methanol and ethanol blends. The results show that unmodified 
Honda CVCC vehicles fueled with 5% and 10% methanol a 
10% ethanol blends meet all 1978 and 1980 California 
exhaust emission standards. However, all of the alcohol blends 
tested in the unmodified vehicles cause significant i increases in evap- 
orative emissions. All of the blends caused minor degradations in 
fuel economy while a ranking of the driveability showed best oper- 
ation on gasoline, nearly as good on 5% methanol and 10% ethanol 
blends, and still quite acceptable on a 10% methanol blend. 


4630 (CONF- get hag 2), pp 709-716) Lubrication 
of SI ethanol engines. Pischinger, G. (Volkswagen do Brazil 
S/A, Sao Paulo); Cl —, F. Cardona, W.; Kilby, D.; 
Bartholomaei, N.T.; Blackman, "D. 1980. NTIS (US Sales 
Only), PC A19/MF. AOl. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; ~ Paulo, Brazil (5 Oct 1980). 

A comm y marketed SE quality motor oil was used in 
three phases of engine oumation to determine the ability of the oil 
to lubricate the VW ethanol engines satisfactorily. The areas of 
concern involved adequate lubrication against wear, ability to neu- 
tralize and disperse alcohol blow-by materials to VW recommended 
oil-drain limits of 7500 km, and effects of possible fuel dilution on 
the lubricant including the chemistry of lubricant additives. 


4631 (CONF-801030—(Vol.2), pp 725-732) Brazilian 
evolution of alcohol on automotive use and its air pollution 
concerns. Branco, G.M.; de Toledo, M.P. 1980. NTIS (US 
Sales Only), PC Al19/MF AOl. Order Number 
DE81903754. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

This paper provides an overall description of the evolution 
of alcohol use as an automotive fuel in Brazil. A chronological de- 
scription of engine modifications for both Otto and Diesel cycles is 
presented. These modifications were carried on by the Centro Tec- 
nico Aeroespacial - CTA, after careful studies with mono and mul- 
ticylinder engines. Some cars with engines modified under such 
guidelines and others without any changes were tested by 
CETESB, in terms of concentration for tailpipe, emissions, using 
pure alcohol and several alcohol blends with gasoline respectively. 
The results showed a carbon monoxide reduction and an aldehyde 
increase, these results are considered as preliminary ones. Prelimi- 
nary findings and theoretical expectations in terms of exhaust pipe 
emissions and their possible role in the air quality trends at Sao 
Paulo Metropolitan Region are exposed. Diesel smoke regulations 
under development are discussed. The adaptation for Constant 
Volume Sampler calculations in the case of alcohol blends and pure 
alcohol are present for Otto cycle cars, and other necessary nor- 
malizations are posed. Present analytical procedures for non usual 
emissions and further requirements of development are discussed. 
Advantages and problems of alcohol as automotive fuel for cars are 
summarized. 


4632 (CONF-801030—(Vol.2), pp 781-786) Scenarios 
for alcohol fuels. Dutkiewicz, R.K. (Univ. of Cape Town, 
South Africa). 1980. NTIS (US Sales Only), PC A19/MF 
A01. Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 
ogy; Sao - ag en Brazil (5 Oct 1980). 
The introduction of alternative transport fuels in South 
Africa is discussed in this paper. For strategic and financial reasons 
South Africa has to become less reliant on imported transport fuel. 
There is already a growing oil-from-coal industry based on the 
Fischer-Tropsch process. Methanol could be a useful fuel produced 
from coal and gas in parallel to further oil-from-coal expansion. 
The amount of methanol which could be produced is governed 
mainly by the economics of new oil-from-coal processes being de- 
veloped at present. It is not expected that such new processes 
would be available before the 1990's. It is expected that ethanol 
will play a minor role and will be mainly regionally based. Experi- 
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ments are currently under way to demonstrate the acceptability of 
methanol as a transport fuel on large commercial vehicles up to 300 
kW. (DMC) 


4633 (CONF-801030—(Vol.2), pp 787-793) Demonstra- 
tion and commercialization of pre B Rann blends in the 
USA. Ecklund, E.E. t. of Energy, Washington, DC). 
1980. NTIS (US Sales y), PC Al9/MF A0Ol. Order 
Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 


ogy; Sao Paulo, Brazil (5 Oct aq 
Recent activities in the USA have broadened use of oxygen- 


ated hydrocarbons, termed alcohols, into commercial use as addi- 
tives to gasoline. Demonstrations of advanced blend formulations 
are also being conducted. Activities include use of MTBE and a 1:1 
mix of TBA/methanol as octaine blending agents, growing use of 
Gasohol (a 1:9 mixture of ethanol and unleaded gasoline) and dem- 
onstrations of formulated ethanol and methanol based alcohol/gaso- 
line (1:9) blends. Recent federal legislation provides for substantial 
fiscal support for alcohol production facilities and planning to 
achieve 10 billion gallons per year alcohol supply by 1990. 


4634 (CONF-801030—(Vol.2), pp 839-842) Description 
of the Bank of America methanol and methanol/gasoline 
blend demonstration. Fisher, M.; McCurdy, G. 1980. N’ NTIS 
(US Sales Only), PC A19/MF A0Ol. Order Number 
DE8 1903754. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

The demonstration program conducted by the Bank of 
America to determine the practical limits of methanol/gasoline 
blends and methanol as automotive fuels is described. The objec- 
tives of the program are: to reduce the bank’s vulnerability to gaso- 
line shortages, to help maintain a healthy business climate, to gather 
data on the use of methanol, to better understand business opportu- 
nities for the bank in the emerging fuel methanol industry. The re- 
sults indicate that: methanol fuelded cars are proving satisfactory 
despite early problems; fuel handling and work area procedures 
have been established; facilities installation and shakedown, after 
some construction delays, are proceeding satisfactorily, and blend 
introduction procedures and initial car-blend sensitivity estimates 
have been performed. (DMC) 


(CONF-801030—(Vol.2), pp 843-845) Alcohol 
foals in Portugal. da Fonseca, E. (So= le Portu; = 
Energia Solar, Lisboa, Portugal). 1980. NTIS (US Sales 
Only), F PC A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Portugal is a wine country with a regular production of 1100 
million liters per year. Therefore it was quite natural that ethyl al- 
cohol was used as alternative fuel for cars almost from the begin- 
ning, mainly in rural areas, but the low price of gasoline put an end 
to this practice, except in the colony of Mozambique. Now, interest 
in alcohol fuels was renewed. Studies in intensive cultures with the 
help of solar energy systems are in the way and work is being done 
in the adaptation of Otto engines to 100% ethanol consumption. 


4636 (CONF-801030—(Vol.2), pp 849-854) Alcohol 
cars in Brazil's future: a technological forecast. Goodrich, 
R.S. (Univ. of Sao Paulo, Brazil). 1980. NTIS (US Sales 
Only), PC A19/MF AO1. Order Number DE81903754. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

The purpose of this paper is to show that a long-range study 
of the situation is needed and to pose an integrated technological 
forecast of the role of the alcohol automobile in the future as the 
logical starting point for this planning effort. A technology assess- 
ment of the complex PROALCOOL program clearly indicates the 
desirability of establishing a large (11 to 14 million) fleet of alcohol 
cars by the year 2000 in order to maintain reasonable importation 
limits on petroleum. Such a massive fleet of alcohol cars cannot be 
considered as a novelty add-on feature, but must have its produc- 
tion volumes and fleet growth rates throughly planned to be com- 
mensurate with the expected overall growth dynamics of the total 
passenger vehicle fleet. Thus, the basic objective of this study is to 
present reasonable forecasts of: the growth of the total automotive 
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fleet to the year 2000; the production rates of 0-Km alcohol cars 
and conversion rates of gasoline to alcohol-fueled cars during this 
period; the dynamics of substitution of the alcohol fleet into the 
total fleet; the evolution of fuel efficiency (Km/1) and vehicle utili- 
zation (1/y) in the future; and the alcohol fuel demand schedule for 
these vehicles in the future. 


4637 (CONF-801030—(Vol.2), pp 855-859) yoy 
of methanol from natural gas as a fuel. Hirakawa, S. (Univ. 
of Tokyo, Japan); Hiwada, R. 1980. NTIS (US Sales Only), 
PC A19/MF A0O1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

The Ministry of International Trade and Industry in Japan 
will establish Alternative Energy Development Organization for 
the purpose of research and development of new alternative forms 
of energy to oil. In Japan, plans have already been in progress to 
use methanol as a boiler fuel for thermal generating plants, and 
basic experiments and tests for boiler combustion of methanol have 
been made at many laboratories, thus making Japan lead the world 
by far in this field. Moreover, the research and development of 
methanol utilization as a fuel for automobiles in the form of a mix- 
ture with gasoline and 100 percent methanol has been started by 
government and industry. Once the methanol combustion system at 
power plants is put to practical use, the energy consumed there is 
so huge that natural gas resources would be the only raw material 
currently available. We will also, in this paper, refer to the feasibil- 
ity study on importing methanol as a fuel from countries near 
Japan, and to the new concept of an offshore methanol production 
plant on offshore gas fields around Japan. 


4638 (CONF-801030—(Vol.2), pp 861-867) Technology 
assessment of PROALCOOL. da Silva Leme, R.A. (Univ. of 
Sao Paulo, Brazil). 1980. NTIS (US Sales Only), PC A19/ 
MF AO1. Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Technology Assessment (hereafter designated TA) aims es- 
pecially to detect the negative impacts on society provoked by the 
introduction of a new technology and, through policy options and 
changes in the technology, to reduce the negative and enhance the 
positive impacts. The State-of-the-Art is a full description of the 
technology under consideration, with emphasis on the technoecon- 
omic coefficients corresponding to the quantity and value of inputs 
per unit of product output. Actual operating coefficients and not 
just optimal efficiency coefficients must be investigated. The State- 
of-Society is a description of the social, demographic, economic, 
political, institutional, and ecological aspects of society which are 
relevant to the examination of technological impacts. The forecast- 
ing phase generates an image of group of images of the future tech- 
nology and state-of-society. The Scenario phase consists of prepar- 
ing self-consistent groups of forecasts which describe alternative fu- 
tures for the country or region relevant to the assessment. The 
Technological Strategies are descriptions of the various technologi- 
cal alternatives in their current and futurized forms. A Description 
of Impacts is derived from the implementation of the diverse tech- 
nological strategies into the various scenarios, and these impacts are 
then assessed. Highly negative impacts should suggest the introduc- 
tion of new or modified technological strategies, whose conse- 
quences will in turn have to be assessed. The process terminates 
with Recommendations which propose policies that should improve 
the conditions identified in the previous steps of the process. 


4639 (CONF-801030—(Vol. 2 P pp 869-874) Objectives 


and first results of the German F Alcohol Fuels Pro- 
ject. Quadflieg, H.; Bandel, J. 1980. NTIS (US Sales Only), 
PC A19/MF AOl. ‘Order Number DE81903754. 

From 4. international symposium on alcohol fuels technol- 
ogy; 7 Paulo, Brazil (5 Oct 1980). 

In Germany the road traffic is almost completely dependent 
on oil products. Alcohol technology represents the predominating 
subject within the R and D program Alternative Energy Sources 
for Road Traffic initiated by the FMRT, timed from 1979 to 1982, 
and supported by a governmental fund of 135 Million DM. Five 
fuel and engine concepts are investigated: M15, methanol-gasoline- 
blend with 15% methanol for SI-engines (1050 cars); M100, neat 
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methanol for SI-engines (130 cars); methanol-gas oil-blend (15%) 
and ethanol-gas oil-blend (20%) for Diesel engines (100 cars); neat 
methanol for Diesel-engines using additional spark ignition (3 - 20 
cars); and methanol-gas oil-dual fuel operation in Diesel engines (12 
cars). Methanol can be produced from domestic raw materials. 
Whereas M15 can be utilized in slightly adapted engines based on 
today’s series production, new engines have to be designed to gain 
the full possible benefits from neat methanol. The M15-fleet test has 
been started in November 1979, for which a network of 30 Mi5- 
filling stations spread over the whole country secures the fuel 
supply. The other concepts will follow with fleet demonstrations in 
the course of 1980. Until now neither at the infrastructure for fuel 
supply nor at the road vehicles results have been found which basi- 
cally could object the introduction of a methanol-gasoline blend 
fuel. 


(DOE/CS/50023—T13) Project management for 
the. reliability fleet testing of alcohol/gasoline neg First 
progress report, April-May 1979. (Aerospace Corp., El Se- 
—¥ cn (USA). Mobile Systems Directorate). 10 Jun 

979. Contract AC03-79CS50023. 16p. NTIS, PC A02/MF 
A011. Order Number DE81024209. 

The program plans and project organization for reliability 
fleet testing to demonstrate the technical readiness for commercial- 
ization of 10-volume-percent alcohol/gasoline blends, including 
both methanol- and/or ethanol-based alcohols are presented. Pro- 
gram emphasis will be on conventional spark-ignited internal com- 
bustion (Otto cycle) engines. The test program will include not 
only passenger cars but, if economically feasible, also trucks and 
buses normally fueled by gasoline. A wide spectrum of vehicle 
types, duty cycles, and especially geographical locations will be in- 
cluded. Some of the expected ancillary outputs from the program 
include: establishment of a performance and reliability data base for 
in-service operation under a wide spectrum of conditions; accumu- 
lation of fuel supply system experience to guide subsequent design 
of commercial facilities; definition of requirements and procedures 
for maintenance support; and development of more precise impact 
and market assessment data. (LCL) 


4641 (DOE/CS/51737—T2) Characterization and re- 
search investigation of alcohol fuels in internal combustion 

Six months progress report. (Santa Clara Univ., CA 
(USA). School of Engineering). 1 May 1978. Contract 
ACO03-78CS51737. 60p. NTIS, PC A04/MF AOl. Order 
Number DE81029543. 

Progress is reported in a project, begun in November 1977, 
in which the objective is to test and evaluate the most practical so- 
lutions to the use of methanol and ethanol in pure and utility grade 
forms in spark ignition engines and to relate theoretical, analytical, 
experimental and empirical aspects so as to provide a high level of 
understanding of problems, solutions and practical fuel/engine de- 
signs. The schedule of work activities for the first 12 months is dis- 
played and briefly discussed. Activities are: alternate fuel induction 
systems, i.e., sonic fuel-air induction and acoustic carburetion, and 
engine modifications, i.e., camshaft replacement, compression ratio 
changes, and exhaust system modifications; fuel economy studies; 
exhaust emissions measurements; cold start studies; thermochemical 
engine process modeling; photochemical smog comparisons; and 
methanol marine spills-environmental consequences. 


4642 (DOE/CS/53682—T1) Theoretical limits of per- 

formance and economy for methanol, ethanol and gasoline 

blends in automotive engines. Sung, N.W.; Patterson, D.J. 

(Michigan Univ., Ann Arbor (USA). Dept. of Mechanical 

Nits Fo at Jan 1980. Contract AC04-76CS53682. 135p. 
S, PC A07/MF AO1. Order Number DE82000125. 

This report addresses the theoretical upper limits of indicat- 
ed Otto cycle engine performance and economy with pure metha- 
nol and ethanol fuels. The ideal adiabatic constant volume Otto 
cycle was used to determine the limits. Parameters varied were 
compression ratio, fuel-air ratio, exhaust residual, intake tempera- 
ture, intake pressure, and exhaust back pressure. Explored in this 
study in addition to the two pure alcohols were 15% blends by 
volume with iso-octane and results are compared to the characteris- 
tics produced by four pure hydrocarbon fuels. These were benzene, 
CeHe; ethylene, C2H,; iso-octane, CsHis; and methane, CH,. Results 
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show all fuels had similar peak efficiencies with maximum differ- 
ences of about 3%. Consequently, any experimental results to the 
contrary must reflect factors other than the thermodynamics of the 
cycle. Numerous ideal Otto cycle characteristics for the various 
fuels are presented in graphical form. 


4643 (DOE/ET/15450—T18) Synfuel modified diesel. 
Report, April 1-June 30, 1981. (Cummins Co., Inc., 
Columbus, IN (USA)). 1981. Contract AC03- 79ET15450. 
16p. NTIS, PC A02/MF AO01. Order Number DE82002298. 

Cummins Engine Company of Columbus, Indiana, has pro- 
posed a two-year program to test three diesel engines operating on 
coal-derived liquid fuels and compare the results with standard 
diesel fuel oil No. 2; namely: (1) prechamber diesel; (2) dual fuel 
diesel (direct injection); and (3) spark-assisted diesel engines. The 
proposed diesel combustion chambers to be investigated are shown 
in Figure 1. The three types of diesel engines to be tested were to 
be modified in three forms; namely: (1) conventional water-cooled; 
(2) waterless-uncooled; and (3) adiabatic (uncooled). Because of 
limited funds, the first year’s work covered only the conventional 
water-cooled prechamber diesel engine and the spark assisted pre- 
chamber diesel engine. Subcontracts have been let to test the pre- 
chamber diesel engine by Yanmar Diesel Co., and the spark-assisted 
prechamber by Komatsu, Ltd. Cummins will monitor the program. 
The direct injection dual fuel engine test which was asssigned to 
Cummins will be delayed until the second year of the contract. No 
engine modifications for waterless-uncooled and adiabatic uncooled 
are scheduled for the first year. The selected engine models were 
installed in the laboratory. Preliminary operation was made by 
Yanmar. Both subcontractors began to construct a particulate meas- 
uring system according to Cummins’ recommendation. 


4644 (LA-UR—81-3194) Liquid-hydrogen-fueled-vehicle 
tests. Executive summary. Stewart, W.F. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
39p. (CONF-811090—1). NTIS, PC A03/MF AOl1. Order 
Number DE82002352. 

From Automotive technology development contractor co- 
ordination meeting; Dearborn, MI, USA (26 Oct 1981). 

A program for the development of a baseline liquid-hydro- 
gen fueled vehicle and a liquid-hydrogen-refueling system was com- 
pleted at the Los Alamos National Laboratory on September 30, 
1981. This program involved the cooperative efforts of the Labora- 
tory (funded by the US Department of Energy), the Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
(DFVLR) of the Federal Republic of Germany, and the State of 
New Mexico through the New Mexico Energy Institute (NMEI). 
The results of the program provide a reference point from which 
future progress and improvements in liquid-hydrogen on-board 
storage and refueling capabilities may be measured. The NMEI 
provided the program a 1979 Buick Century 4-door sedan with 3.8- 
L (231-in.*) displacement turbocharged V6 engine and automatic 
transmission. The DFVLR provided an on-board liquid-hydrogen 
storage tank and a refueling station. The DFVLR tank, and the 
engine modifications for operation on hydrogen rather than gaso- 
line, represented readily available, state-of-the-art capabilities when 
the program began in March 1979. The original tank provided by 
the DFVLR was replaced with a larger capacity tank, which was 
fabricated using more advanced cryogenic engineering technology. 
The vehicle was refueled at least 60 times with liquid hydrogen 
using various liquid-hydrogen storage Dewars at Los Alamos and 
the semiautomatic refueling station designed and built by the 
DFVLR. At the end of program, the engine had been operated for 
133 h and the car driven for 3540 km (2200 miles) on hydrogen 
without any major difficulties. The vehicle obtained 2.4 km/L (5.7 
miles/gal) of liquid hydrogen or 8.9 km/L (21 miles/gal) of gaso- 
line on an equivalent energy basis for driving in the high-altitude 
Los Alamos, Santa Fe, and Albuquerque areas. Without refueling, 
the car had a range of about 274 km (170 miles) with the first 
liquid-hydrogen tank and about 362 km (225 miles) with the second 
tank. 





36 MATERIALS 
3601 Metals And Alloys 


36 MATERIALS 


REFER ALSO TO CITATION(S) 4111, 4803, 5575 


4645 (UCRL-Trans—11722) Shock waves in media with 
phase transitions. Bakhrakh, S.M.; Zubaryev, V.N.; Shanin, 
A.A. (Lawrence Livermore National Lab., CA (USA)). 
1981. Contract W-7405-ENG-48. Translated from Materials 
of third national symposium on combustion and detonation, 
— | 1971; Nauka Press, Moscow, USSR, 1972, pp 554- 

ae NTIS, PC A02/MF AOl. Order Number 
DE#200 070. 


A great deal of experimental material has been accumulated 
on the phase transitions of substances subjected to dynamic effects. 
A comparison of experimental results indicates that substances must 
be divided into two groups. The basis for this division is the com- 
parison of the pressure at the phase equilibrium line p/sub e/ with 
the pressure (p/sub g/) at which phase transitions appear in dynam- 
ic experiments (the pressure of the break on the shock adiabatic 
curve). It is characteristic for the first group (KCL, KBr, Fe, Bi, 
etc.) that p/sub g/ = p/sub e/, that is the pressure need be only 
very slightly over p/sub e/ for phase transition to occur in some 
tenths of a microsecond. In the second group (C, BN, SiOz and a 
few others) pressure p/sub g/ is several times greater than p/sub e/ 
. In this case, restructuring of the initial phase lattice occurs by an 
essentially nonequilibrium path; in addition to the phase equilibrium 
line there is also a line of threshold pressure p/sub g/, upon passage 
through which the rate of phase transition increases greatly. Natu- 
rally, these differences in phase transition are related to the kinetics 
of the transitions, and the kinetic equations must be considered in 
their theoretical analysis. 
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REFER ALSO TO CITATION(S) 3130, 3131, 3133, 3158, 3336, 3349, 3424, 
3499, 3518, 3742, 3743, 3744, 3794, 3942, 3984, 4003, 4004, 4025, 4038, 4053, 
4059, 4064, 4065, 4067, 4071, 4076, 4085, 4094, 4110, 4119, 4146, 4215, 


4058, 
4215, 4587, 4588, 4597, 4946, 4949, 4952, 4956, 5297, 5326, 6503, 6510, 6537, 
6572, 6586 


4646 (AD-A—093743) Cooperative Radiation Effects 
Simulation Program. Annual progress report 1 September 
1976-31 August 1979. Beach, L.A.; Smidt, F.A. Jr. (Naval 
Research Lab., Washington, DC (USA)). 16 Dec 1980. 63p. 
NTIS, PC A04/MF AOl. 

The Cooperative Radiation Effects Simulation Program 
(CORES) is a collaborative effort of the Material Science and 
Technology and the Radiation Technology Divisions of the NRL 
Material Science and Component Technology Area. The goal of 
the research is to provide the theoretical and experimental bases for 
understanding the mechanisms of nuclear radiation damage of 
metals, as well as a theoretical insight into energy deposition proc- 
esses. In this, the Van de Graaff and Cyclotron are used to simulate 
rapidly the radiation damage produced over long periods in reactor 
neutron environments. Progress for the period, 1 September 1978 to 
31 August 1979, includes: (1) the effect of Ni+ion bombardment on 
nickel and binary nickel alloys was investigated at 675 C, 625 C 
and 525 C and compared with neutron irradiation at 455 C; (2) the 
microstructures of titanium scoping alloys following low fluence 
neutron at 450 C were studied by transmission electron microscopy; 
and (3) X-ray diffraction measurements of early stages of radiation 
damage in metals was studied in single crystal and polycrystalline 
Cu specimens. 


4647 (AECL—5990) sone ed of recent Zircaloy fret- 
ting wear tests at Westinghouse Canada Ltd. Hamilton, R.C.; 
Stern, F. (Atomic Energy of Canada Ltd., Pinawa, Manito- 
ba. Whiteshell Nuclear Research Establishment). Jun 1980. 
53p. NTIS (US Sales Only), PC A04/MF A0O1. 

Vibrations can cause high rates of metal attrition by mecha- 
nisms generally referred to as fretting. Although vibrations are rela- 
tively easy to predict and to measure, our understanding of the re- 
lationships between fretting, and vibrational and environmental pa- 
rameters is rudimentary. Determination of these relationships for 
typical CANDU fuel will assist in the development of a model, 
which will speed the design process and reduce the requirement for 
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endurance testing. This report discusses historical aspects of several 
studies conducted at Westinghouse, basic problems and improve- 
ments in experimental methods and approaches. 


(AECL—6853) Demonstration of crack growth 
delayed hydrogen cracking in the rolled joints of 22.5% 
pressure tubes. Ells, C.E.; van der Kuur, J.H. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Mar 1980. 26p. NTIS (US Sales Only), PC 
A03/MF AOl. 

Delayed hydrogen cracking in cold-worked Zr-2.5 wt% Nb 
pressure tubes has been examined in rolled-joint assemblies in tests 
closely simulating the power reactor conditions. The experiments 
were designed to demonstrate that the tube failures in Pickering 
were due to delayed hydrogen cracking. Most features of the fail- 
ures in Pickering have been reproduced, and the growth of artifi- 
cial defects occurred at stress intensity factors and crack velocities 
quite consistent with both laboratory experiments on small speci- 
mens and the experience at Pickering. 


4649 (AERE-R—9810) Conditions required for vacancy 
loop growth in irradiated metals and alloys. Hayns, M.R. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Theoretical Physics Div.). Jul 1980. 37p. NTIS (US 
Sales Only), PC A03/MF AOI. 

A simple theoretical model is investigated which allows the 
conditions under which vacancy dislocation loop growth is possible 
to be examined. This forms an extension of previous work in that 
bulk defect recombination is not ignored and the effects of vacancy 
thermal emission are included. Whilst the present work does not 
provide a kinetic model for vacancy loop growth it has been possi- 
ble to examine the criteria required for stable growth in some 
detail. The effects of network dislocation density, temperature, 
damage rate, the influence of other critical sinks, notably voids and 
grain boundaries, and interstitial dislocation loops have been consid- 
ered. The analogy with the growth conditions for cavities as voids 
is highlighted. A detailed comparison with experiment is not at- 
tempted as this is being considered separately. 


4650 (ANL—80-120) Polishing methods for metallic and 
ceramic transmission electron microscopy specimens. Kestel, 
B.J. (Argonne National Lab., IL (USA)). Jul 1981. Contract 
W-31-109-ENG-38. 64p. NTIS, PC A04/MF AOl. Order 
Number DE82003251. 

In recent years, the increasing sophistication of transmission 
electron microscope (TEM) studies of materials has necessitated 
more exacting methods of specimen preparation. The present report 
describes improved equipment and techniques for electropolishing 
and chemically polishing a wide variety of specimens. Many of the 
specimens used in developing or improving the techniques to be de- 
scribed were irradiated with heavy ions such as nickel or vanadium 
to study radiation damage. The high cost of these specimens in- 
creased the need for reproducible methods of initial preparation, 
postirradiaton processing, and final thinning for TEM examination. 
A technique was also developed to salvage specimens that had pre- 
viously been thinned but were unusable for various reasons. Jet po- 
lishing is, in general, the method of choice for surface polishing, 
sectioning, and thinning. The older beaker electropolishing method 
is included in this report because it is inexpensive and simple, and 
gives some insight into how the more recent methods were devel- 
oped. 29 figures, 8 tables. 


4651 (BDX—613-2687) Effect of partial pressure and 

temperature on properties of vacuum deposited chromium gold 
thin films. Vaughan, J.G.; Zawicki, L.R.; Thomas, N.C. 
(Mississippi Univ., University (USA). Dept. of Mechanical 
Engineering; Bendix Corp., Kansas City, MO (USA)). Sep 
1981. Contract AC04-76DP00613. 16p. (CONF-811113— 
22). NTIS, PC A02/MF AO1. Order Number DE82000891. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

Chromium-gold thin films were deposited on alumina sub- 
strates over a pressure range of 0.0267 to 13.3 mPa, with substrate 
temperatures ranging from 313 to 523K. A quadrapole residual gas 
analyzer was used to record the bell jar gas spectrum before and 
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during each run. Correlation of properties with oxygen and hydro- 
gen partial pressure was observed. Adhesion of the chromium-gold 
films as determined by a 90-degree pull test of thermocompression 
bonded lead frames was shown to have a bimodal distribution of 
very low or high strength dependent on oxygen partial pressure 
and substrate temperature. A system pressure of 6.67 mPa with a 
substrate temperature of 473K resulted in the highest pull strengths 
and acceptable failure modes. 


4652 (BNL—30035) Scanning electrode techniques in 
corrosion. Isaacs, H.S.; Vyas, B. (Brookhaven National Lab., 
Upton, NY (USA)). Jul 1981. Contract AC02-76CH00016. 
28p. (CONF-8011105—1). NTIS, PC A03/MF AOl1. Order 
Number DE81030826. 

From Tri-service corrosion conference; Colorado Springs, 
CO, USA (5 Nov 1980). 

The principles, advantages, and implementations of scanning 
reference electrode techniques are reviewed. Data related to pit- 
ting, intergranular corrosion, welds and stress corrosion cracking 
are presented. The technique locates the position of localized corro- 
sion and can be used to monitor the development of corrosion and 
changes in the corrosion rate under a wide range of conditions. 


4653 (BNL—30084) Excitations of the spin-density 
wave in pure chromium. Werner, S.A.; Shirane, G.; Fincher, 
C.R.; Grier, B.H. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CH00016. 13p. (CONF- 
810840—6). NTIS, PC A02/MF A0Ol. Order Number 
DE81031972. 

From Symposium on neutron scattering; Argonne, IL, USA 
(12 Aug 1981). 

This paper summarizes recent investigations of the magnetic 
excitations of the spin density wave (SDW) in pure Cr in both the 
low temperature longitudinally polarized phase (T < 122K) and in 
the higher temperature transversely polarized phase (122K < T < 
312K). In both phases spin wave modes of very high velocity are 
observed originating from the incommensurate Bragg points. In the 
transversely polarized SDW phase new additional excitations are 
observed, centered in reciprocal space at the (1,0,0) commensurate 
point. These excitations are not affected by a magnetic field. Inelas- 
tic scattering in the paramagnetic phase above the Neel point 
(312K) is observed in a reasonably well localized region of recipro- 
cal space near (1,0,0) indicating that there are spin-spin correlations 
extending over many bcc unit cells and persisting to temperatures 
at least as high as 1.7 T/sub N/. 


4654 (CEA-CONF--5204) Determination of allowable 
stress for a Hastelloy alloy X. Gregoire, J. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de 
Metallurgie). Jun 1980. 8p. (In French). (CONF-8006147— 
1). NTIS (US Sales Only), PC A02/MF AO1. 

From 23. colloquium on metallurgy; Saclay, France (17 Jun 
1980). 

This report presents the initial test results concerning the 
tensile and creep properties of an Hastelloy alloy X (NC 22 Fe D) 
solution annealed, and solution annealed then aged. The restrictive 
test for calculating the structure-size is the stress to cause 1% total 
elongation for the solution-annealed alloy. The thermal-aging treat- 
ments affect the properties of Hastelloy X. The results can be ex- 
plained by the precipitation of intermetallic molybdenum and tung- 
sten. rich phases. 


4655 (CEA-N—2139) Ratcheting tests on stainless steel 
316 L at room temperature. Cousseran, P.; Lebey, J.; Roche, 
R.; Corbel, P. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Etudes Mecaniques 
et Thermiques). Jun 1980. 178p. (In French). NTIS (US 
Sales Only), PC A09/MF AO1. 

An experimental study on progressive distortion (tension-tor- 
sion) of simple structures (thin tubes) has been undertaken at the 
CEA. Results of tests performed on 316 L steel at room tempera- 
ture are reported in this paper. There are chiefly: - plastic iso-defor- 
mation curves in the field of the 2 loadings applied to the specimen, 
i.e. the constant primary loading P (tension) and the secondary 
loading AQ (cyclic torsion at controled deformation); - indications 
on the evolution of torque and of torsion plastic deformation, 
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during the cycling; - a convenient rule for evaluation of the pro- 
gressive distortion is proposed. It is based on the use of an effective 
stress Psub(eff), which is determined from the tensile characteristics 
of the material, of when creep occurs, from creep curves. 


4656 (DOE/ER/02166—27) Study of grain-boundary 
segregation using the Auger-electron-emission technique. 
Final report, September 1, 1971-March 31, 1981. Stein, D.F.; 
Heldt, L.A. (Michigan Technological Univ., Houghton 
(USA). t. of Metallurgical Engineering). 1981. Contract 
AS02-76ER02166. Sp. S, A02/MF AOl. Order 
Number DE82000789. 

Research sponsored by this contract has employed Auger 
Electron Spectroscopy in studies of several materials systems. 
During the course of this work several phenomena were investigat- 
ed by surface analytical methods for the first time. The following 
are some of the research accomplishments: correlation of embrittle- 
ment and grain boundary segregation; intergranular corrosion; 
stress corrosion cracking of copper alloys; embrittlement of Ni-Cu 
by hydrogen and liquid metals; beneficial segregants in creep rup- 
ture phenomena; and analytical and theoretical studies. 


4657 (DOE/ER/10570—2) Mechanisms of damage ac- 
cumulation in time-dependent cyclic deformation. Progress 
report, January 1, 1981-December 31, 1981. Laird, C. (Penn- 
sylvania Univ., Philadelphia (USA). Dept. of Materials Sci- 
ence and Engineering). Jul 1981. Contract AC02- 
80ER10570. 19p. NTIS, PC A02/MF AOl. Order Number 
DE82002970. 

Problems of cyclic creep and time-dependent cyclic defor- 
mation are being increasingly recognized in machines used for 
energy conversion and storage, but few studies have been done in 
exploration of the relevant damage phenomena. Accordingly the 
proposal called for the parallel study of two kinds of damage pro- 
duced in cyclic creep: (1) change in dislocation density and ar- 
rangement, to be studied in copper; and (2) damage phenomena 
perhaps involving precipitates in Cr-Mo-V rotor steel. In copper 
tested at low temperatures, strain bursts have been recognized for 
the first time im polycrystals of a pure metal in both cyclic and 
static creep. The stress regime for producing bursts has been de- 
fined, a paper has been offered for publications, and the dislocation 
structures associated with bursts and cyclic creep studied. Interpre- 
tation based on instabilities associated with the persistent slip bands 
which form in regular fatigue is being explored. For the study of 
rotor steel, three batches of materials have been obtained and char- 
acterized and a new high temperature apparatus built to do tests. 
Results are reported. (WHK) 


4658 (DOE/ET/10460—16/17) Microstructural effects 
in abrasive wear. Quarterly progress report, December 1980-1 
June 1981. Kosel, T.H.; Rao, M.C.; Shetty, H.R.; Fer- 
nandes, M.T.; Fiore, N.F. (Notre Dame Univ., IN (USA). 
Dept. of Metallurgical Engineering and Materials Science). 
29 Oct 1981. Contract AS02-77ET10460. 7ip. NTIS, PC 
A04/MF AO1. Order Number DE82003653. 

This report describes research aimed at establishing quantita- 
tive relationships between microstructure and wear resistance of 
highly alloyed materials, including high-Cr white irons and experi- 
mental Co-base and Ni-base powder metallurgy (PM) alloys now 
used or potentially to be used in coal mining, handling, and gasifi- 
cation. The specific types of wear under study are low-stress abra- 
sion and gouging wear encountered in mining, coal conversion, and 
transfer applications. During this period, work was concentrated on 
analysis of results. The many detailed observations obtained in the 
work on scratch test simulations of abrasive wear mechanisms have 
been summarized in drafts of three papers. The first, A Study of 
Abrasive Wear Mechanisms Using Diamond and Alumina Scratch 
Tests, is included as an appendix to this report and is being submit- 
ted for publication. Revision of the other papers is in progress. 
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4659 (DOE/ET/10571—4) Radiation effects in amor- 
phous metallic alloys. Progress report, February 1, 1981-Jan- 
uary 31, 1982. Murray, R.B.; 4 J.J.; Ona, D.G. 
(Delaware Univ., Newark (USA)). Sep 1981. Contract 
AC02-80ER10571. 30p. NTIS, PC A03/MF AOl. Order 
Number DE82001603. 

During the second year of this program experiments have 
been conducted to examine the possible role of phosphorus segrega- 
tion in radiation-induced changes in the magnetic properties of 
amorphous emetallic alloys mS the series Fe/sub x/Ni/sub 80-x/P/ 
sub y/B/sub 20-y/ (20 = x = 40; 0 S y & 14). It is concluded 
that phosphorus segregation is, at most, only partially responsible 
for the observed increase in Curie temperature following irradia- 
tion, whereas phosphorus segregation may be largely responsible 
for the introduction of x-ray scattering centers by irradiation. Static 
domain studies have been performed using the Bitter technique; re- 
sults suggest that both irradiation and annealing result in structural 
rearrangement, i.e., stress-relief anneal. TEM studies indicated no 
change in the amorphous structure before and after irradiation. The 
electrical resistivity of irradiated samples shows a temperature de- 
pendence at low temperatures somewhat different from that of 
virgin material. Sample fabrication techniques were improved and 
low-energy proton irradiations were studied further. 


4660 (DOE/ET/15322—T3) Investigation of vanadium 
and hot-corrosion resistance of chromium- and silicon-base 
coating systems. Barkalow, R.H.; Kahn, A.S. (Pratt and 
Whitney Aircraft, West Palm Beach, FL (USA). Florida 
Research and Development Center). Apr 1981. Contract 
AC06-79ET15322. 13p. (FR—14912). S, PC A02/MF 
A01. Order Number DE82002449. 

This program evaluated turbine coating materials for resist- 
ing hot corrosion and ash erosion effects due to V, S, and alkali 
metals in residual oils, and coal-derived fuels. Furnace and burner 
rig tests were conducted to evaluate the performance of NiCrSi 
alloys, NiCrSi alloys containing additives, Cr-base alloys, and Si- 
34Cr-23Ta in NazSO,, V2Os; and mixed salt hot corrosion. CoCrA- 
IY, Co-40Cr-8Si, and Cr-20Ni-SMn-5Si were also evaluated. Tests 
in gaseous environments containing SO; are planned. 8 figures. 
(DLC) 


4661 (DOE/ET/15457—182) Long term materials test 

: materials evalation, improved simulation tests. 
(General Electric Co., Schenectady, NY (USA). Energy 
Systems Programs Dept.). 1981. Contract AC21- 
79ET 15457. 44p. NTIS, PC A03/MF AOl. Order Number 
DE82000649. 

The overall objective of the Long Term Materials Test 
(LTMT) Program is to identify promising corrosion-resistant mate- 
rials for coal-fired gas turbine applications by exposing candidate 
turbine materials to a realistic pressurized fluidized bed combustor 
environment for up to 14,000 hours. This report is a summary of 
the material screening tests performed in conjunction with the 
LTMT Program. The testing was designed to provide preliminary 
performance data on a variety of alloys through a series of short- 
term screening tests in simulated PFB environments. Two types of 
screening tests under atmospheric pressure were performed; small 
burner rig tests and testing of airfoil-shaped specimens in a high- 
temperature, high-velocity, erosion/corrosion simulator. Candidate 
gas turbine materials evaluated in the simulator tests included a 
cast, cobalt-base vane alloy, FSX-414, and a cast, nickel-base blade 
alloy, IN-738. In addition, several protection systems were tested: 
CoCrAlY and FeCrAlY applied to IN-738 substrates by a physical 
vapor deposition (PVD) process, and M(Co,Fe)CrAlY materials of 
similar composition applied to IN-738 by a glass-HIP cladding 
process. In the simulator tests FSX-414 exhibited the highest sus- 
ceptibility to erosion/corrosion degradation followed by IN-738; 
the PVD (Co,Fe)CrAlY alloys were somewhat more resistant and 
the two cladding alloy compositions were most resistant to erosion/ 
corrosion. Of particular significance was the fact that the MCrAlY 
materials which appeared completely adequate at lower velocity 
(960 ft/s) and fine particle loading, became highly susceptible to de- 
terioration at high velocity (1170 ft/s) and large particle erosion/ 
corrosion conditions. 
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(EPRI-NP—2093) Carbide dissolution and precipi- 
tation kinetics of Inconel 600. Airey, G.P. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Research and Devel- 
opment Center). Oct 1981. 33p. NTIS, PC A03/MF AOl1. 
Order Number DE82900976. 

Carbide dissolution and precipitation kinetics were measured 
in four heats of Inconel Alloy 600 steam generator tubing with dif- 
ferent carbon contents (0.011, 0.027, 0.034, 0.048 wt%). The tubing 
was solution annealed in the mill annealing temperature range (927 
to 1038°) for times up to 30 minutes followed by a thermal treat- 
ment at 704°C for times up to 15 hours. Grain boundary carbide 
precipitation and grain size were evaluated by light microscopy 
(LM), scanning electron microscopy (SEM) and transmission elec- 
tron microscopy (TEM), and the associated chromium depleted 
layer was evaluated by a modified Huey test. The amount of 
carbon in solution was the principal factor controlling grain bound- 
ary precipitation during thermal treatment. Prior intragranular pre- 
cipitation and grain size were secondary factors. A tube tempera- 
ture (982 to 1010°C) and time at temperature (1 to 5 minutes) were 
defined which would ensure a significant amount of grain boundary 
carbide precipitation following thermal treatment at 704°C for 15 
hours. These parameters also avoided the presence of an associated 
chromium depleted layer and undue grain growth with the resul- 
tant loss in mechanical properties. 


(EPRI-PE—2034) Investigation of techniques 

the preparation of high-temperature alloys capable vin edb 
protective silica scales. Final report. Nagarajan, V.; Wright, 
1.G. (Battelle Columbus Labs., OH (USA). Sep og 6p. 
NTIS, PC A03/MF AO1. Order Number DE82900877 

A series of melting and casting techniques and oomder met- 
ailurgical techniques was attempted to produce iron- and nickel- 
based alloys containing SiC particles. The results indicated that it is 
technically feasible to introduce nickel-coated SiC particles into the 
melt, but that the melt must be quickly cast to preserve the disper- 
soids. Advances in the state of the art of melting and rapid-casting 
methods are required to achieve good control of the SiC particle 
distribution. Powder metallurgical techniques provide a viable ap- 
proach if a simple blending process is used to mix the powders in- 
stead of mechanical alloying. The SiC particle distribution can be 
controlled by choosing alloy powders of required sizes. It appears 
that if the SiC particles are present along the alloy grain boundaries 
(achieved by choosing coarse alloy powders), the oxidation resist- 
ance is excellent. Alloys containing 5% Cr and 6 to 9 wt% SiC 
particles have oxidation resistance comparable to that of 304 stain- 
less steel. 


4664 (EPRI-WS—79-235, pp 4.43-4.46) Heating ladle 
process in Le Creusot melting shop. Common, J. 


refining 
(Grosse Forge du Creusot, France). 1981. NTIS, PC 
A99/MF AOl1. Order Number DE81904198. 

From Workshop on rotor forgings for turbines and gener- 
ators; Palo Alto, CA, USA (14 Sep 1981). 

The refining installation recently built in Le Creusot melting 
shop is described. This installation has been in operation since the 
end of 1979 and will be used in the near future to provide all the 
ingots needed by the forge, as well as the rolling-mills. 


4665 (EUR-CEA-FC—1050) Nickel-like spectra of ele- 
ments Y XII to Ag XX from a vacuum spark. Schweitzer, N.; 
Klapisch, M.; Schwob, J.L.; Finkenthal, M.; Bar-Shalom, 
A, Mandelbaum, P. (Association Euratom-CEA sur la 
Fusion, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
May 1980. 3lp. NTIS (US Sales Only), PC A03/MF AOl. 

The spectra of elements Y, Zr, Nb, Mo, Ru, Rh, Pd and Ag 
in the range 10-100 A were obtained from a high power vacuum 
spark and a grazing incidence high resolution spectrograph. The 
transitions 3d'°-3d°4p, -3d°4f, 3d°®5p, -3d°5f were identified. The 
agreement with ab initio relativistic calculations is very good. The 
relevance of jj coupling scheme for level labeling is discussed, as 
well as the importance of relativistic effects, by comparing with 
other results on high Z atoms (up to Pt). 
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4666 (FEI—1018) Study on the role of processes of col- 
lision and fusion of moving pores in the kinetics of vacancy 
porosity dev Mikhlin, E.Ya.; Chkuaseli, V.F. (Go- 
sudarstvennyj Komitet po Ispol’zovani an Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 10p. 
(In Russian). NTIS (US Sales y), PC A02/MF AO. 

Calculations simulating porosity development observed in 
the experiment on the annealing of molibdenum irradiated in the re- 
actor have been carried out with the purpose of determining the 
role of fusion processes in the phenomenon of vacancy swelling. 
The model of the vacancy porosity development is elaborated. The 
model supposes the pore motion, and fusion and collisions during 
their motion. The pore coalescence is also taken into account in the 
model. The conducted calculations are in sufficiently good agree- 
ment with the results of the experiment on pore annealing and indi- 
cate that moving pore collision and fusion are the factors determin- 
ing the kinetics of the porosity development. 


4667 (FEI—1040) Thermal stability of radiation effects 
in monocrystalline vanadium. Zakharova, M.I.; Artemov, 
N.A.; Koltygin, V.M. (Gosudarstvennyj Komitet po 
Is I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskij Inst.). 1980. 18p. (In Russian). NTIS (US 
Sales y), PC A02/MF AO1. 

Investigations of the change of physicomechanical properties 
(specific electric resistance, internal friction, elasticity module, den- 
sity and volume) in monocrystalline vanadium as a result of the ir- 
radiation with the fluence of fast neutrons 1.14x10** n/cm? at the 
temperature of 450 deg C (0.33 Tsub(melt.)) and their reduction By 
isochronic annealings up to 0.77 Tsub(melt.) are conducted. It is 
shown that the kinetics of radiation damages and properties restore 
are greatly determined by the presence of impurity interstitials in 
the initial samples and their redistribution in the process of irradia- 
tion with the formation of complexes of impurity interstitial radi- 
ation defect. It is shown that the application of the complex ap- 
proach to the study of radiation defects in metals permits to differ- 
entiate the picture of radiation-induced damages and the reduction 
dynamics during annealing. 


(FEI—1042) Study on the angular distributions - 
> substance while bombarding gold monocrystals wi 
argon and nitrogen ions. Lebedev, S.Ya.; Lysova, G.V. (Go 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 13p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

Studied is an angular width of the Vener spots in the (110) 
type direction observed in sputtering of the (110) plane of a gold 
monocrystal with argon ions and molecular and atomic ions of ni- 
trogen with the 70 keV energy. It has been found that the spot an- 
gular width is in dependent the energy, type of ions, angle between 
considered (110) directions and initial direction of incident particle 
beam as well as of orientation of a plane incidence of an ion beam 
in respect to a target that indicates in favour of the surface mecha- 
nism providing the predominant yield of sputtered substance in 
low-index directions free from a participation of focussed collision 
chains. It has been found out while measuring the spot angular 
width in (110) directions along the (110) and (100) type plane tracks 
that the spot form changes when changing the location of the ion 
incidence plane in respect to the (001) plane, perpendicular to the 
surface target plane. 


4669 (FEI—1068) Carbon diffusion in ternary iron-chro- 
mium-nickel alloys with 15-20%Cr ~ 15-35%Ni. Pavlinov, 
L.V. (Gosudarstvennyj Komitet l'zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fizi a5 ergeticheskij Inst.). 
1980. 13p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl. 

A chromium and nickel effect on carbon diffusion in austeni- 
tic iron-chromium-nickel alloys of 15-20% Cr and 15-35% Ni con- 
tents was investigated by the method of the planning of complete 
factor experiment. Diffusion coefficients were determined using the 
numerical version of the integral remainder method and ‘‘C radio- 
active isotope at 600, 700 and 800 deg C. It is shown that for all the 
values of nickel concentration within the interval from 15 to 35%, 
the chromium concentration increase for 15 to 20% results in the 
diffusion coefficient decrease. The nickel concentration increase re- 
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sults in the carbon diffusion coefficients decrease as well. However, 
nickel influence efficiency markedly decreases with this element 
concentration enhancement. 


4670 (HEDL-SA—1916) EDX microanalysis of neutron- 
irradiated alloys. Thomas, L.E. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1981. Contract 
AC14-76FF02170. 15p. (CONF-800205—17). NTIS, PC 
A02/MF AO1. Order Number DE81030854. 

From American Institute of Metallurgical Engineers meet- 
ing; Las Vegas, NV, USA (Feb 1980). 

Energy-dispersive X-ray (EDX) spectrometry of 50 nm thick 
specimens in the scanning transmission electron microscope pro- 
vides quantitative elemental analyses of selected regions as small as 
20 nm in diameter. To analyze highly radioactive neutron-irradiated 
alloys it is necessary to reduce the high counting deadtimes caused 
by energetic :y-Compton scattering in the Si(Li) detector, and to ac- 
count for spurious background contributions from ‘y-rays and char- 
acteristic x-ray emissions. Several simple methods for overcoming 
effects of specimen radioactivity are described, including use of a 
tungsten collimator to attenuate y and x-rays coming from the thick 
edges of self-supporting disk specimens. These methods allow anal- 
yses of Fe-Cr-Ni based alloys with y-activities up to 1000 wC/sub 
i/. Techniques used to maintain high spatial resolution and accura- 
cy in quantitatve analysis are also described, and their use is illus- 
trated. 


4671 (HEDL-SA—2307) Precipitation during irradia- 
tion: an experimental example. Gelles, D.S. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Jan 
1981. Contract AC14-76FF02170. 14p. (CONF-810860-—5). 
NTIS, PC A02/MF AO1. Order Number DE82000861. 

From ASM international conference on solid-solid phase 
transformations; Pittsburgh, PA, USA (10 Aug 1981). 

Neutron damage can significantly alter the process of pre- 
cipitation from supersaturated solid solution. This is demonstrated 
by a series of experiments using a precipitation strengthened super- 
alloy, Nimonic PE16 irradiated with fast neutrons over the tem- 
perature 400 to 650°C. In disagreement with earlier predictions, 
precipitate development is found to be controlled by the competing 
processes of Ostwald coarsening and solute segregation due to drag 
by point defects to point defect sinks. Analysis of the kinetics of 
Ostwald coarsening reveals significant enhancement of diffusion 
rates due to irradiation in agreement with predictions and involving 
an activation energy on the order of one quarter that of thermal 
diffusion. Unusual precipitate morphologies were observed such as 
void shells, linear precipitate arrays and Archimedes’ screw con- 
figurations. However, predicted temperature dependencies for 
solute segregation are not obeyed. 


4672 (HEDL-SA—2346-FP) In situ fatigue-crack-propa- 
gation experiment. Ermi, A.M.; Chin, B.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 27 Aug 
1981. Contract AC14-76FF02170. 6p. (CONF-810831—64). 
NTIS, PC A02/MF A0O1. Order Number DE82000979. 

From Fusion reactor materials meeting; Seattle, WA, USA 
9 a5 1981). 

An in-reactor fatigue experiment was conducted in the Oak 

Ridge Research Reactor to determine the effects of dynamic irra- 
diation on fatigue crack propagation. Eight 20% cold-worked 316 
stainless steel specimens were precracked to various initial crack 
lengths, linked together to form a chain, and inserted into a special- 
ly designed in-reactor fatigue machine. Test conditions included a 
maximum temperature of 460°C, an environment of sodium, a fre- 
quency of 1 cycle/min, and a stress ratio of 0.10. Results indicated 
that (1) no effects of dynamic irradiation were observed for a 
fluence of 1.5 x 1074 n/cm? (E > 0.1 MeV); and (2) crack growth 
rates in elevated temperature sodium were a factor of 3 to 4 lower 
than in room temperature air. 


4673 (HEDL-SA—2440-FP) Titanium alloy tensile 
properties after neutron irradiation. eee mo D.R.; Puigh, 


R.J.; Opperman, E.K. (Hanford Engin Development 
Lab., Richland, WA (USA)). 30 1981. ntract AC14- 
76FF02170. 6p. (CONF-810831—62). NTIS, PC A02/MF 
A01. Order Number DE82000980. 
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From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Irradiated specimens from three duplex annealed titanium 
alloys were tested in uniaxial tension in air from room temperature 
to 550°C. The EBR-II irradiation temperature was 550°C; the 
maximum fluence was 5 x 1077 n/cm? (E > 0.1 MeV), or 37 dpa, 
the highest neutron exposure received by any titanium alloy. Alloy 
6242S increased in strength due to reactor exposure by approxi- 
mately 20% at test temperatures from room to 400°C. The strength 
of alloy 5621S was unaffected by reactor exposure, while Ti-6Al- 
4V displayed strength reductions at 550°C. Largely ductility losses 
of 75 to 80% of unirradiated material total elongation were noted 
after reactor exposure in all three alloys; however, reasonable pos- 
tirradiation ductility of 0.9 to 8.8% remained in all alloys. 


4674 (HEDL-SA—2506-FP) Miniature specimen tensile 
data for high-energy-neutron-source experiments. Panayotou, 
N.F.; Puigh, R.J.; rman, E.K. (Hanford Engineerin 
Develo pment Lab., chland, WA (USA)). 30 Sep 1981. 
Contract AC14-76FF02170. 4p. (CONF-810831—63). NTIS, 
PC A02/MF A0O1. Order Number DE82000981. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

A miniature tensile specimen technology has been developed 
in support of high energy neutron irradiated material testing. The 
work includes miniature specimen design and fabrication technique 
development, as well as both baseline and irradiated tensile testing. 
Baseline data obtained using miniature tensile specimens are in good 
agreement with published values obtained using larger specimen ge- 
ometries. Tensile data from miniature specimens irradiated up to a 
high energy, E ~ 14 MeV, dose level of 1 10'* n/cm? or 0.003 dpa, 
have been obtained for annealed and cold worked AISI 316 stain- 
less steel. 


4675 ([A—1356) Research laboratories annual report 
1978 and 1979. (Israel Atomic Energy Commission, Tel 
Aviv). Apr 1980. 401p. NTIS (US Sales Only), PC A18/ 
MF AOI. 

Separate abstracts were prepared for each of the included 
sections. (MOW) 


4676 (IAE—3108) Level diagram of the crystal electric 
field in PrNis. Alekseev, P.A.; Sadikov, I.P.; Markova, I.A.; 
Chistyakov, O.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1979. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. 

Investigated is inelastic scattering of slow neutrons on poly- 
crystalline samples of PrNis and LaNis intermetallic compounds. 
By the angular dependence of resonance intensities, observed in 
PrNis spectra, as well as by comparison with the corresponding 
LaNis spectra extracted are the peaks, caused by inelastic magnetic 
scattering of neutrons on a rare-earth ion because of ion ground 
state splitting into a number of levels under the effect of a crystal- 
line electric field(CEF) of hexagonal symmetry. Calculations are 
carried out and the scheme of CEF levels is rebuilt on the basis of 
the model of effective point charges. Calculated is the magnetic 
contribution to temperature dependence of PrNis heat capacity, 
which is compared with experimental data. Considered is the possi- 
bility of using the CEF effect when studying physical characteris- 
tics of the RNisub(5)Hsub(x) type compounds. 


4677 (IAE—3227) Effect of static atom displacements 
near impurity atoms on the resistivity of metals at T — C. 
Zhernov, A.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj eo 
gii). 1979. Ag (In Russian). NTIS (US Sales Only), PC 
A02/MF 

A 4... WR to electric resistivity rho and thermal resistiv- 
ity » of metals with impurity atoms is taken into account in the 
region of low temperatures. This contribution is conditioned by the 
interference between the elastic scattering of electrons on the crys- 
tal lattice atoms statically displaced near the impurity and the in- 
elastic scattering on matrix atom oscillations. This interference scat- 
tering process is shown to lead to the appearance of terms propor- 
tional to sub(c)Tsup( 2) and sub(c)T in expressions for rho and p, 
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respectively. These interference terms are of the same order as 
terms for rho and p, usually considered in low-temperature region, 
conditioned by the inelastic electron scattering on impurity atom 
oscillations. 


4678 (INIS-mf—5627, ply vp) Helium blistering on the 

surface of ion-alloyed orob’ev, A.V.; Gusev, V.M.; 

Guseva, M.I.; Martynenko, Yu.V.; Mansurova, A.N.; Ste- 

ee V.A. 1978. (In Russian). Dep. NTIS (US Sales 
y). 

From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

The helium blistering of the OKh16N15M3B austenitic stain- 
less steel alloyed with carbon, boron, manganese, chromium and 
nickel was investigated experimentally. The impurities were intro- 
duced into the steel by the ion implantation method. Ions of C*, 
B*, N*, Cr*, Mn*, Ni* with energies of 40 keV were implanted 
into the specimens under investigation at 600 deg C. In the case of 
Ni* ions, the radiation dose was varied between 10'? and 5x10"* 
cm™?, and the dose for the remaining ions was 10'* cm~*. After im- 
plantation, all the targets were simultaneously irradiated with He? 
ions with energies of 8a keV at room temperature. The dose of irra- 
diation by He* ions was 10'* cm~?. Presented is the initial surface 
microstructure of the steel and the surface microstructure of the 
steel ion-alloyed with carbon, boron, chromium, manganese and 
nickel after irradiation by He* ions. 


4679 (INIS-mf—6160, pp 259) Moessbauer effect aniso- 
tropy influence on the angular distribution of resonance scat- 
tered gamma quanta on *’Fe nuclei. Dosmaganbetov, T.; 
Zhetbaev, A.K.; Sorokin, A.A. 1980. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0O1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


4680 (INIS-mf—6160, pp 592) Nuclear gamma-reso- 
damen 


nance spectroscopic study of the fun tal characteristics 
of magnetically ordered alloys. Ryzhenko, B.V.; Sachkov, 
I.N. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


4681 (INIS-mf—6160, pp 577) Possibility of using nu- 
clear gamma resonance py for studying many-parti- 
cle atomic correlations in alloys. Sidorenko, F.A.; Ehl'ner, 
B.Ya.; Ryzhenko, B.V.; Gel’d, P.V. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOI. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


4682 (INIS-mf—6160, pp 575) Gamma-resonance spec- 
troscopy on °’Fe nuclei with allowance for scattering geome- 
. Babikova, Yu.F.; Kolpakov, N.S. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOI. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


4683 (INIS-mf—6411, pp vp) Large scale specimen 

tests analysed by elasto-plastic fracture concepts. Kraegeloh, 

E.; Issler, L.; Zirn, R. (Staatliche Materialpruefungsanstalt, 

Seatgeet (Germany, F.R.)). 1980. (In German). Dep. NTIS 
ales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

This paper deals with the experimental and theoretical analy- 
sis of the elasto-plastic fracture behaviour of one-sided and double- 
sided sharply notched or cracked large samples of the materials 22 
NiMoCr 37 and 20 MnMoNi 55. The tests were analyzed with the 
following elasto-plastic fracture concepts: plastic maximum load 
calculation, assessment diagram, COD concept, J-integral concept. 





617 / ERA VOL. 7,NO.3 


(INIS-mf—6411, pp vp) Ductile fracture investi- 

pa by the finite element method. Doltsinis, J.S. (Stutt- 

Univ. (TH) (Germany, F.R.). Inst. fuer Statik und 

der Luft- und Raumfahrtkonstruktionen); Krolop, 

S. (Staatliche Material a Stuttgart Germany, 
F.R.)). 1980. (In German). Dep. NTIS (US Sales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

The object of this study is to check the applicability of duc- 
tile fracture failure criteria to determine the carrying capacity of 
weakened reactor components. The question to be answered here is 
not merely whether the known ductile fracture methods can be 
used for safety investigations, but far more whether it is suitable for 
numerical fracture analysis - together with the present used method 
to determine material characteristics. The behaviour of notched 
large tensile samples is traced by calculations and the beginning of 
the failure is determined according to ductile fracture criteria. The 
comparison with the data measured experimentally on the large ten- 
sile samples should enable the assessment of the applicability of the 
method used. 


4685 (INIS-mf—6411, pp vp) Application of a new esti- 
mation technique from the USA ‘A for the prediction of ductile 
fracture. Issler, L.; Birk, R.; Hund, R. (Staatliche 
Materialpruefungsanstalt, Stuttgart (Germany, F.R.)). 1980. 
(In German). Dep. NTIS (US Sales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

The contribution deals with a new estimation technique de- 
veloped in the USA to calculate the ductile fracture parameters J 
integral and crack opening and its application. The first compari- 
sons with the results from finite element calculations and from tests 
on large and small samples show weak points in the application of 
this method which in our opinion necessitates a critical check of 
the proposed method. Its application mainly suffers under the great 
dependence of the calculated ductile fracture parameters J integral 
and crack opening on the flow curves approximation. 


4686 (INIS-mf—6411, pp vp) Elasto-plastic failure 
analysis. Bloom, J.H. (Babcock and Wilcox Co., Alliance, 
OH (USA)). 1980. Dep. NTIS (US Sales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

This paper consists of two parts: 1. A brief discussion of the 
state of the art of elastic-plastic failure analysis procedures current- 
ly being investigated in the USA, and 2. a discussion of a recent 
failure load analysis done by Babcock and Wilcox Research and 
Development Division on the MPA-Stuttgart large double-notched 
tensile plate tested by MPA as part of the German Component 
Safety Program. 


- (INIS-mf—6411, pp Gin. Crack arrest tests for a 
ASTM-standard. R. (Staatliche 


Materilprocfunganstal Stuttgart Diciere F.R.)); Kalth- 


off, J 
many, F.R.)). 1980. (In German). Dep. NTIS 
Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

In order to quantitatively describe the procedures in crack 
arrest, the following two parameters must be known which can be 
determined either experimentally or analytically: 1. The crack 
arrest toughness which represents a measure of the capability of the 
material to stop running cracks and 2. the stress intensity factor at 
the peak of the crack of the running or stopping crack as a measure 
of the danger of the crack. As cracks propagate as long as the K 
factor is greater than the crack arrest toughness, there are princi- 
pally two possibilities of influencing the arrest: either one makes 
sure that the crack is led into an increasingly tougher region, i.e. by 
material-specific measures, or by leading the crack into an area of 
reduced stress by constructive measures. Both possibilities for crack 
arrest are described by the same fracture mechanical formula. 


nstitut fuer Werkstoffmechanik, Freiburg (Ger- 
S Sales 
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4688 (INIS-mf—6411, » PP vP) Contribution to the inves- 
tigation on the behaviour of segregated microstructure areas 

LA DT Cerjak, H.; Schmidt, J.; Breckwoldt, E.; 
Papouschek, erk Union A.G., Erlangen (Ger- 
ory F.R.)). F060. (In German). Dep. ‘NTIS (US Sales 


From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

A report is given on the results of notched bar impact bend- 
ing tests on microsegregated microstructure areas of the steel 20 
MnMoNi 55. Various heat treatments influence the fracture behav- 
iour apparently without essentially altering the notched bar work. 
Relationships are derived on cold crack behaviour of segregated 
microstructure areas when welding, particularly in plate welding 
and conclusions are drawn on the heat transfer during welding. 


4689 (INIS-mf—6411, ae p vp) Correlation of mechanical 
and magnetic process variables with electron microscopically 
investigated microstructures of pressure vessel steels. Herz, 
K.; Kuppler, D.; Deimel, P. (Staatliche 
ay ee ae Stutt (Germany, F.R.)). 1980. 
(In German). Dep. NTIS (US Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

The investigations presented in the following contribution 
are to show a relation between the determined hardness characteris- 
tic value, notched bar impact value, tensile strength and stretching 
strain characteristic values, as well as a correlation of magnetic pa- 
rameters with microstructural parameters of the reactor materials 
investigated. 


4690 (INIS-mf—6411, pp vp) US NRC surveillance do- 
simetry improvement scam, Weanet C.Z. Jr. (Nuclear 
Regulatory Conauaten, "Wea Washington, DC (USA)). 1980. 
Dep. NTIS (US Sales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

The US NRC has established the LWR-PV Surveillance Do- 
simetry Improvement Program in order to improve and standardize 
the procedures for dosimetry, damage correlation and associated re- 
actor analysis used for predicting the integrated effect of neutron 
exposure to LWR pressure vessels. The multilaboratory internation- 
al program is developing and validating a series of 15 standard pro- 
cedures for neutron surveillance dosimetry and embrittlement eval- 
uation, and is establishing a series of experimental benchmark ex- 
periments for neutron physics calculations, dosimetry measurements 
and embrittlement predictions. 


4691 (INIS-mf—6411) Fracture concepts and 
tructive examination. (Staatliche Material rucfunganstal, 
a (Germany, F.R.)). 1980. ye » 0225—»). 
NTIS (US Sales Only), PC A22/MF 

From 6. seminar of the ster fe - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

Individual papers were abstracted and indexed separately. 


92-98) Comparison of materi- 
low-cycle fatigue under isother- 
mal and nonisothermal conditions. Sobolev, N.D.; Egorov, 
M — (In Russian). NTIS (US Sales Only), PC A06/ 

AOl 

In Physics and mechanics of deformation and destruction. 
No. 6. 

The following conception of damage by cyclic change of de- 
formation and temperature is proposed allowing for two effects: 1) 
material damage occurs mainly in the stretching semicycle and the 
higher the temperature and the greater the ageing time, the greater 
the material damage; 2) the healing effect may take place in the 
compression semicycle and the higher the temperature and the 
greater the ageing time, the greater the effect. Comparison in dura- 
bility of some loading conditions is carried out for the 304 stainless 
steel to confirm the above conception. It is shown that it is neces- 


(INIS-mf—6413, 
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sary to take into account separately damage in stretching and com- 
pression semicycles with allowance for temperature and durability 
of active loading and holdings. 


4693 (INIS-mf—64 p 20-25) Study of nonisothermal 

ome in an austenitic a Bogdanovich, K.P.; Egorov, 
Sobolev, N.D.; Golovko, A.S. 1979. 

NTis (US Sales Only), PC A06/MF AOl. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

An attempt is made to calculate the dependence of the 
steady creep rate of the OKh16N15M3B austenitic stainless steel on 
the stress under thermal cycling on the base of short-term isother- 
mal tests comparison of the results obtained with the experimental 
data. Cyclic tests were carried out us’*r the conditions of a saw- 
toothed cycle (400 reversible 700 deg C) with 30 grad/s rates of 
heating and cooling. Calculational data practically coincide with 
experimental values obtained in the paper, that indicates the lack or 
mutual compensation of temperature effects in heating and cooling 
semicycles for the OKh16N15M3B steel in the investigated tempera- 
ture range. 


(In Russian). 


4694 (INIS-mf—6413, pp 9-17) Hypercritical crack 
propagation rate in a sheet under tension. Babkin, L.B.; Mor- 
ozov, E.M. 1979. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

An attempt to use the control theory mathematical methods 
for studying optimum conditions of the crack tip propagation has 
been undertaken. The problem of determination of a mean rate of 
the hypercritical crack propagation in a sheet under tension has 
been solved. The solution obtained may be applied to other 
schemes of loading. Hypercritical mechanical characteristics of the 
stress intensity factor is found out to be dependent on the sample 
geometry, loading schemes material elastic properties, initial crack 
length and initial crackon (crack tip) mass. Calculation is compared 
with experimental data for the VNS-9 and 45KhSMVFS high- 
strength steels. 


4695 Ly a ie pp 78-80) Determination of 
strength f irradiated material 


and ductility o using circular 
specimens. Prasolov, P F.; Korol’kov, A.I. 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AO1. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

Effect of irradiation in the IRT-2000 Moscow reactor on the 
strength and ductility of tubes of the SM-4 molybdenum alloy and 
of molybdenum coated with tungsten is studied. Tensile tests by in- 
ternal pressure were carried out using ring samples. It is shown that 
the material ductility decreases approximately 10 times after the 
SM-4 molybdenum alloy irradiation by 1x10" neut/cm? fast neu- 
trons fluence. Irradiation of molybdenum rings coated with tung- 
sten by 1x10'* neut/cm? fast neutrons with fluence increases the ul- 
timate strength approximately 1.5 times as compared to an initial 
material. The annealing of irradiated molybdenum rings coated 
with tungsten decreases the ultimate strength down to the values of 
ultimate strength for the initial nonirradiated material. 


4696 (INIS-mf—6413, pp 25-32) Resistance to rupture 
in uranium-graphite reactor channels. Vasnin, A.M. 1979. (In 
Russian). NTIS (US Sales Only), PC A06/MF AO1. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

A stress-deformation diagram of the alloy tested at tempera- 
tures up to 300 deg C and irradiated by 8x10" n/cm? fluence has 
been built up in order to determine conditions of total rupture of 
the reactor fuel channel tube mag@é of the Zr-2.5% Nb alloy. It has 
been established that in the investigated temperature and neutron 
fluence ranges critical dimensions of cracks are mifilmum at the 
temperature of 300 deg C and during irradiation by the fluence of 
3.8x107* n/cm*. The diagram has revealed that total rupture of the 
zirconium fuel channel tube is practically impossible due to too 
great critical dimensions of defects necessary for the rupture real- 
ization. 
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4697 (INR—1880/14/R/B) Welding of Zircaloy-2 ap- 
plied in nuclear reactor cores constructions. Hofman, A 
Szteke, W.; Trocki, J.; Hinz, L. (Institute of Nuclear Re- 
search, Warsaw (Poland)). 1980. 25p. (In Polish). NTIS (US 
Sales Only), PC A02/MF AOl. 

A short characterization of Zircaloy-2 according to its wide 
reactor application is given. Weldability of Zr-2 has been examined. 
The technological conditions of welding have been determined for 
plugs and claddings connection of fuel elements. The paper con- 
tains examinations of structural changes in different zones of joints. 


4698 (IS-M—341) Development 

NbsSn-Cu superconducting wire using the in situ process. 
Gibson, E.D.; Ostenson, J.E.; Sue, J.J.; Verhoeven, J.D.; 
Finnemore, D.K. (Ames Lab., IA (USA)). 1981. Contract 
W-7405-ENG-82. 10p. (CONF-810835—34). NTIS, PC 
A02/MF AO1. Order Number DE82003103. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

This paper presents two contributions to the development of 
the in situ process for production of high field NbsSn-Cu supercon- 
ducting wire. First, in the utilization of multidie drawing equipment 
for reduction of Cu-Nb alloy castings to wire size, even though the 
alloy is quite ductile, it is desirable to utilize some intermediate an- 
neals to insure zero breakage. It is shown here that these anneals 
can be controlled to improve the J/sub c/ properties of the wire. 
Second, a technique is presented for the production of a cryostabi- 
lized in situ wire which is compatible with large scale production 
methods. The technique utilizes a combination of rolling and extru- 
sion to produce wire with a stabilizing Cu core. 


4699 (iS-M—342) Optimization of in situ NbsSn-Cu 
wire. Sue, J.J.; Verhoeven, J.D.; Gibson, E.D.; Ostenson, 
J.E.; Finnemore, D.K. (Ames Lab., IA (USA)). 1981. Con- 
tract W-7405-ENG-82. 10p. (CONF-810835—35). NTIS, PC 
A02/MF AO1. Order Number DE82003106. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

In this paper we report on two aspects of our efforts to opti- 
mize large scale in situ NbsSn-Cu superconductor wire. First, re- 
sults will be presented which show that the as-drawn Nb filament 
size is critical in optimizing J/sub c/ values and depends upon the 
temperature of the Sn diffusion anneal. Second, laboratory size ex- 
periments show that utilizing C containers for ingot preparation re- 
sults in a small C contamination and significantly lower J/sub c/ 
values. In order to scale-up the in situ process we have previously 
developed arc casting techniques capable of producing 30 kgm 
ingots utilizing graphite lined Cu molds. Results are presented here 
on efforts to reduce C contamination in these large castings by uti- 
lizing ceramic coatings on the graphite liner. 


(JINR—18-80-42) Effect of ion irradiation on 
thermo-emf of some metals. Al'pert, V.A.; Boriskin, S.Eh.; 
Szenes, D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1980. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A011. 

The values of thermo-emf AS induced with 150 MeV xenon 
ions irradiation for gold, platinum, copper and iron within integral 
doses upto 10'* ions/cm? have been measured. The AS do not 
exceed 1 mkV/deg C. AS dose dependences for all irradiated 
metals indicate the saturation beginning in the fluence region 10'*- 
10" ions/cm?. The AS total annealing goes at 500-700deg C tem- 
peratures. Based on data available, an attempt is made to compare 
the contribution of radiation defects into neutron induced thermo- 
emf and ion induced thermo-emf of gold, copper and platinum. 
Note the difference of sign of platinum radiation induced thermo- 
emf in the case of ion and neutron irradiation. 


4701 (JINR—R-17-12962) Magneto-vibrational excita- 

tions in rare earth compounds. Aksenov, V.L.; Plakida, 

N.M.; Frauenkhaim, T.; Shraiber, Yu. (Joint Inst. for Nucle- 

ar Research, Dubna (USSR). Lab. of Theoretical Physics). 

Lay llp. (In Russian). NTIS (US Sales Only), PC A02/ 
AOl. 
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On the basis of the equations of motion for two-time Green 
functions (GF) there is developed a new approach to describe col- 
lective excitation spectra in the model of rare earth intermetallic 
compounds with account of the magnetoelastic interaction. The 
Dayson equation for the one-phonon GF is obtained in the chaos 
phase type approximation. Model systems of cubic symmetry with a 
nonmagnetic ground state are considered as examples. Thus calcu- 
lated dispersion dependence of the magneto-vibrational excitations 
in the PrAl ferromagnetic phase is consistent with experimental 
data available. Possible interpretation of experiments on neutron in- 
elastic scattering on the Van Vleck PrAls paramagnetic is dis- 
cussed. It is shown, that mixed magneto-vibrational excitations can 
appear in the collective excitation spectra both in ferro- and para- 
phases without external magnetic field. In this case it depends on 
the lattice symmetry. 


4702 (JINR-R—9-12759) Types of pinning in Nb-Ti 
films. Balalykin, N.I.; Danilov, V.V.; Skrypnik, A.V.; Sha- 
bratov, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). it. of New Acceleration Methods). 1979. 6p. (In 
Russian). S (US Sales Only), PC A02/MF A01. 

The results of experimental investigation of the pinning force 
in Nb-Ti films are presented. It is shown that the pinning of the 
vortices is caused either by the grain boundaries or by dislocations 
in the bulk of samples depending on the composition of the films 
(niobium-base solid solutions). 


4703 (KFK—3016) Annealing behaviour of the critical 
current density and the superconducting parameters T/sub c/, 
KAPPA and H/sub c2/ in neutron-irradiated V;Si single 
crystals. Reichert, T. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Technische Physik; 
Karlsruhe Univ. (TH) (Germany, F.R.). Fakultaet fuer 
Physik). Aug 1980. 83p. (In German). NTIS (US Sales 
Only), PC A05/MF AOl1. 

Thesis. 

After fast-neutron irradiation at an ambient reactor tempera- 
ture of 240°C up to a dose of 1.2 x 10’ cm™? (E > 1 MeV) the 
variation of the critical current density j/sub c/, the critical tem- 
perature T/sub c/, the upper critical field H/sub c2/ and the Ginz- 
burg-Landau parameter KAPPA with annealing temperature is de- 
termined in an isochronal experiment. T/sub c/ and j/sub c/ exhibit 
an independent annealing behaviour. In comparison with experi- 
ments at lower irradiation temperatures the first annealing stage of 
T/sub c/ is not observed. A model for the formation of the defect 
structure during irradiation and the changes of the defect structure 
during annealing is proposed which describes the variation with 
neutron dose and annealing temperature of all superconducting pa- 
rameters mentioned above. The expected behaviour for higher and 
lower irradiation temperatures is discussed. Having determined the 
variation of H/sub c2/ and KAPPA we are able to investigate the 
influence of these parameters on j/sub c/. 


4704 (KFKI—1980-102) Thermal stability and crystalli- 
zation of transition metal-boron metallic glasses. Kemeny, T.; 
Balogh, J.; Granasy, L.; Fogarassy, B.; Svab, E.; Vincze, L,; 
Hajdu, F. (Hungarian Academy of Sciences, Budapest. Cen- 
tral Research Inst. for Physics). Oct 1980. 8p. NTIS (US 
Sales Only), PC A02/MF AO1. 

The crystallization of (Fesub(1- 
x)TMsub(x))sub(75 + y)Bsub(25-y) - TM = Co and Ni - glasses are 
investigated in the 0<x<1, 0<y<10 composition range by calori- 
metry, X-ray diffraction and Moessbauer spectroscopy. The crystal- 
line phases are identified and their relation to possible changes in 
the chemical short range order of these amorphous alloys is dis- 
cussed. 


4705 (KFTI—80-9, pp 49-53) Data set on cascades in 
nickel. Gann, V.V.; Vaisfel’d, A.M.; Yamnitskii, V.A. 1980. 
(In Russian). NTIS (US Sales Only), PC AOS/MF AO1. 

From 2. School on radiation damage physics; Alushta, 
Ukrainian SSR (25 Sep - 4 Oct 1979). 

The structure of a data set on cascades in nickel stored at 
KFTI computers is described. The set comprises data for 7 PKA 
energies from 50 to 350 eV and 21 initial directions of PKA emis- 
sion. On the basis of the data set cascade function anisotropy is de- 
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termined for various crystallographic directions. The 121 direction 
was found to be the “hardest” one. Radial distributions of vacancies 
and interstitials are plotted versus the PKA energy and a number of 
projections of cascd regions averaged over the emitted PKA angle 
is given (separately for vacancies and interstitials). A predominant 
concentration of the interstitials in the [100] and [101] directions has 
been found. 


4706 (LA-UR—81-2918) Search for magnetism in hcp «- 

Fe. Cort, G.; Taylor, R.D.; Willis, J.O. (Los Alamos Na- 

tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 

8p. (CONF-811123—3). NTIS, PC A02/MF AOl. Order 
umber DE82002394. 

From 27. annual conference on magnetism and magnetic ma- 
terials; Atlanta, GA, USA (10 Nov 1981). 

The results of recent experimental investigation which ex- 
tends the search for magnetic ordering in the high-pressure, hcp 
phase of iron (€-phase) to a temperature of 0.030 K are reported. 
Moessbauer effect measurements were performed in the pressure 
range from atmospheric pressure to 21.5 GPa on a foil of natural 
iron (doped with °’Co). Measurements were made of the properties 
of both the a- and €-phase constituents of the sample. No measur- 
able magnetic hyperfine field was observed in the ¢-phase from any 
of the spectra at pressures as high as 21.5 GPa and temperatures as 
low as 0.030 K. 


4707 (LBL—12865) Thermodynamics and kinetics of 
phase separation. de Fontaine, D. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1981. Contract W-7405-ENG-48. 23p. 
(CONF-811107—1). NTIS, PC A02/MF AOl. Order 
Number DE81025325. 

From TMS/ASM/USA/China bilateral metallurgy confer- 
ence; Beijing, China (Nov 1981). 

The art of the Physical Metallurgist is the control of proper- 
ties through microstructure. Microstructure, in turn, is controlled 
by bringing about certain phase changes, usually carried out far 
from thermodynamic equilibrium. Of central practical importance, 
then, are temperature-time-transformation (TTT) diagrams. Such 
diagrams determined experimentally, indicate to the alloy designer, 
after how long (t = time) an isothermal heat treatment (T = tem- 
perature) will yield a given new phase 8 (or mixture of phases) 
from a parent a phase, stable above the thermodynamic a — B 
equilibrium temperature To. Two T-vs.-log t curves are usually 
plotted: one (full line) which indicates the start of the transforma- 
tion when, say 1% of a has transformed, and an end curve (dashed 
line) when, say 99% of a has transformed. Considerable use is 
made of TTT diagrams in the heat treating of steels. 


4708 (LBL—13243) Hexagonal-close-packed phase sta- 
bility in the cobalt-molybdenum system: further confirmation 
of the Brewer-Engel theory. Davis, D.G. (Lawrence Berke- 
ley Lab., CA (USA)). Aug 1981. Contract W-7405-ENG-48. 
34p. NTIS, PC A03/MF A01. Order Number DE82001012. 

Thesis. 

Solid state catalysis and a thermal gradient furnace technique 
have been used to investigate the sluggish low-temperature hexag- 
onal close packed to cubic close packed phase transformation in the 
molybdenum-cobalt system. The addition of molybdenum stabilizes 
the hexagonal phase of cobalt to a higher temperature as pedicted 
by the Brewer-Engel correlation for bonding in metals. The maxi- 
mum temperature at which this hexagonal phase exists in 849°C. 


4709 (LBL—13272) As-quenched microstructures of rap- 
idly solidified Fe-25 wt % Ni. Rayment, J.J.; Ashiru, O.; 
Cantor, B. (Lawrence Berkeley Lab., CA (USA); Birming- 
ham Univ. (UK); Oxford Univ. (UK). Dept. of Metallur; 4 
Sep 1981. Contract W-7405-ENG-48. 12p. (CONF-8108 

7). NTIS, PC A02/MF AO1. Order Number DE82002588. 

From ASM international conference on solid-solid phase 
transformations; Pittsburgh, PA, USA (10 Aug 1981). 

Specimens of rapidly solidified Fe-25 wt % Ni have been 
obtained by two-piston splat-quenching. The as-quenched micros- 
tructures varies from fully austenitic to almost completely martensi- 
tic. The microstructures have been studied by x-ray diffraction, 
scanning and transmission electron microscopy and x-ray microana- 
lysis. The fully austenitic specimens reveal a fine grain size (1 to 5 
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pm) with a high dislocation density of ~ 10” dislocation lines 
cm™~*. There is evidence for the existence of sub-grain boundaries in 
some of the grains. In addition, two different martensitic micros- 
tructures are observed. In the specimens which have partially trans- 
formed to martensite during quenching, the structure is lath marten- 
site with fine internal twins present in some laths. However, in aus- 
tenitic specimens which have been transformed by cooling in liquid 
nitrogen, the microstructure is lenticular plate martensite with the 
characteristic mid-rib. The different structures found in rapidly so- 
lidified Fe-25 wt % Ni are discussed. 


(LBL—13350) Interactions between coatings and 
substrates at elevated temperatures. Whittle, D.P.; Boone, 
D.H. (Lawrence Berkeley Lab., CA (USA)). Aug 1981. 
Contract W-7405-ENG-48. 14p. (CONF-810885—1). NTIS, 
PC A02/MF A0O1. Order Number DE82001972. 

From 2. conference on advanced materials for alternative 
fuel cai ile heat engines; Monterey, CA, USA (24 Aug 1981). 
paper examines the three major types of coatings - dif- 
fusion aluminide, overlay and thermal barrier coatings, and in par- 
ticular concentrates on the effects of substrate elements interfering 
with or enhancing the corrosion resistance properties of the coat- 
ing. The effects of coating elements diffusing into the substrate and 
influencing its mechanical properties are not considered. 


4711 (NITAR—8(416)) Americium place in actinoid 
series and prediction of transamericium metal properties. Se- 
leznev, A.G. (Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrov (USSR)). 1980. 28p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. 

The main properties of the metal americium are system- 
atized. They are brought into comparison with rare-earth and acti- 
noid metal properties. On the base of the comparison results and 
analysis of variation in rare-earth and actinoid metal properties for 
each of those metals a new parameter-index of anomalism- is intro- 
duced for correlation of crystalline and electronic structures of 
those metals. Considering the plotted curves of anomalism available 
in literature, data on curium, berkelium and californium crystal 
structures and discussed. The structures of the last actinoid metals 
are predicted too. The results are compared with the other pheno- 
menological models data. 


4712 (NITAR—9(417)) Calculation of radiation damage 
and gas production in metals under irradiation in SM-2, 
BOR-60, RBT-6 reactor channels. Pimenov, V.V.; Polyakov, 
Yu.N.; Sluzhaev, V.I. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1980. 22p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Calculated is a number of displacements per atom and the 
generation of hydrogen and helium gas transmutants in iron, nickel 
and Kh18N10T, OKh16N15M3B, 316SSsub(x) and 304SS stainless 
steels because of searching for thermonuclear reactor materials and 
the possibility of their testing in SM-2, BOR-60 and RBT-6 fission 
reactors. Calculations made permit to conclude that in high-flux 
channels and in the SM-2 core there is possible the successive test- 
ing of structural materials for the fusion reactors. 


4713 (ORNL/FMP—81/3) AR and TD fossil-energy 
materials program. ly progress report for period 
ending June 30, 1981. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 418p. NTIS, 
PC A18/MF A0O1. Order Number DE82001057. 

This is the second combined quarterly progress report for 
those projects that are part of the Advanced Research and Tech- 
nology Department Fossil Energy Materials program. The objec- 
tive of the Program is to conduct research and development on ma- 
terials for fossil energy applications with a focus on the longer-term 
and generic needs of the various fossil fuel technologies. The pro- 
gram includes research aimed toward a better understanding of ma- 
terials behavior in fossil energy environments and the development 
of new materials capable of susbtantial enhancement of plant oper- 
ations and reliability. This report of activities is organized in ac- 
cordance with a work breakdown structure defined in the AR and 
TD Fossil Energy Materials Program Plan for FY 1981 in which 
projects are organized according to fossil energy technologies. This 
report is divided into parts and chapters with each part describing 
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projects related to a particular fossil energy technology. Chapters 
within a part provide details of the various projects associated with 
that technology. We hope this series of AR and TD Fossil Energy 
Materials Program quarterly progress reports will aid in the dis- 
semination of information developed on the program. 


4714 (QUEL—1304-79) Effect of strain rate on the flow 
and fracture of a-uranium. Huddart, J.; Harding, J. (Oxford 
Univ. (UK). Engin Lab.). Dec 1979. 102, NTIS (US 
Sales Only), PC FROME AOl/ Available from British Li- 
brary, Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

Tensile tests at strain rates from (10~* to > 10** s~*) have 
been performed on specimens cut from three cross-rolled plates of 
a-uranium which had undergone different fabrication histories and 
were of a different total impurity content, ranging from 240ppm to 
650ppm. In order to increase the range of strain rates at the higher 
end tests were also performed on shear specimens of low impurity 
material and shear strain rates from (2x10™* to > 10‘ s~') were 
achieved. Tensile stress-strain curves have been obtained for the 
highest purity material, in both the as-received and the vacuum-an- 
nealed conditions, and for other purities in the annealed condition. 
The effect of strain rate on the flow stress at constant strain has 
been determined and the results have been analysed in terms of the 
theory of thermally-activated flow and are compared with other re- 
sults. Metallographic examinations of the deformed tensile speci- 
mens were carried out using optical and scanning electron micros- 
copy. Results are given. The different fracture behaviour shown by 
specimens of different plate materials are explained in terms of 
three different fracture mechanisms, cracking associated with hy- 
dride inclusions, cracking associated with cuboid inclusions and co- 
alescence of voids. 


4715 (RFP—3020) Processing and structure of high- 
energy-rate-forged ng“ a 304L forgings. Mataya, M. ae, 
Carr, M.J.; Krenzer, R.W.; Krauss, G. eral temas 

tional Corp., Golden, CO (USA). Rocky Flats Plant). i 10 
Aug 1981. ‘Contract AC04-76DP03533. 36p. NTIS, PC 
A03/MF AO1. Order Number DE82000409. 

Two 304L and three Nitronic 40 (21-6-9) high energy rate 
processed forgings were studied to determine interrelationships that 
exist between forging history, mechanical properties, microstruc- 
ture, macrostructure, and substructure. A striking observation is the 
wide variation in properties and structure between different forg- 
ings and also between different locations within an individual forg- 
ing. Variations were related to either finishing temperature of the 
last forming stage or to the forming sequence. For example, lower 
finishing temperatures resulted in higher dislocation densities and 
therefore higher strengths. Higher finishing temperatures promoted 
dynamic recrystallization, lower dislocation densities, and lower 
strengths. With respect to forming sequence, locations in the forg- 
ing which are formed first undergo a number of additional thermal 
cycles while the rest of the part is being formed. These areas are 
usually recrystallized and have lower dislocation densities. 


4716 (RL—80-066) Transient stability of high current 
density superconducting wires. Baynham, D.E.; Edwards, 
V.W.; Wilson, M.N. — Research Council, Chilton 
(UK). Rutherford and Appleton Labs.). 1980. 4p. (CONF- 
800980—47). NTIS (US is Only), PC A02/MF AOl1. 

From yer superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The transient stability of cooled superconductors is described 
by a theoretical model and the criteria for achieving an order of 
magnitude improvement in transient stability are delineated. Tran- 
sient stability measurements on single wire NbTi and NbsSn sam- 
ples subjected to 100 psec heat pulses are reported. Samples cooled 
with a porous metal surface heat exchanger show the order of mag- 
nitude improvement in stability predicted by the theoretical model. 





621 / ERA VOL. 7, NO.3 


4717 (UCRL—15393) Synthesis and properties of lay- 
ered synthetic microstructure (LSM) on elements for 
62 eV (200A) to 1.24 keV (10A) radiation. Final report. 
Barbee, T.W. Jr. (Stanford Univ., CA (USA). Dept. of Ma- 
terials Science and Engineering). Aug 1981. Contract W- 
7405-ENG-48. 52p. NTIS, PC A04/MF AOl. Order 
Number DE82001671. 

The opportunities offered by engineered synthetic multilayer 
dispersion elements for x-rays have been recognized since the earli- 
est days of x-ray diffraction analysis. In this paper, application of 
sputter deposition technology to the synthesis of Layered Synthetic 
Microstructure (LSMs) of sufficient quality for use as x-ray disper- 
sion elements is discussed. It will be shown that high efficiency, 
controllable bandwidth dispersion elements, with d spacings vary- 
ing from 15 A to 180 A, may be synthesized onto both mechanical- 
ly stiff and flexible substrates. Multilayer component materials in- 
clude tungsten, niobium, molybdenum, titanium, vanadium, and sili- 
con layers separated by carbon layers. Experimental observations of 
peak reflectivity in first order, integrated reflectivity in first order, 
and diffraction performance at selected photon energies in the 
range, 100 to 15,000 eV, will be reported and compared to theory. 


4718 (UCRL—53174-1) Plutonium microstructures. Part 
1, Cramer, E.M.; Bergin, J.B. (Los Alamos National Lab., 
NM (USA); Lawrence Livermore National Lab., CA 
(USA)). Sep 1981. Contract W-7405-ENG-48. 22p. NTIS, 
PC A02/MF A0O1. Order Number DE82002789. 

This report is the first of three parts in which Los Alamos 
and Lawrence Livermore National Laboratory metallographers ex- 
hibit a consolidated set of illustrations of inclusions that are seen in 
plutonium metal as a consequence of inherent and tramp impurities, 
alloy additions, and thermal or mechanical treatments. This part in- 
cludes illustrations of nonmetallic and intermetallic inclusions char- 
acteristic of major impurity elements as an aid to identifying un- 
knowns. It also describes historical aspects of the increased purity 
of laboratory plutonium samples, and it gives the composition of 
the etchant solutions and describes the etching procedure used in 
the preparation of each illustrated sample. 25 figures. 


4719 (UCRL—86015) Degradation of silver-joined alu- 
minum-stainless steel bonds due to aging in humid atmos- 
pheres. Colmenares, C.; Forehand, R.A.; McCoy, D.D. 
(Lawrence Livermore National Lab., CA (USA)). Sep 1981. 
Contract W-7405-ENG-48. 38p. (CONF-810953—4). NTIS, 
PC A03/MF AO1. Order Number DE82001193. 

From JOWOG-12 and JOWOG-28 joint meeting; Aldermas- 
ton, UK (21 Sep 1981). 

The aging behavior of alumi tainless steel bonds, manu- 
factured by three different techniques, after 492 days of testing has 
been previously reported. In this report the results are presented for 
aged fractured specimens as well as metallurgically polished cross 
sections of bond interfaces using Auger Electron Spectroscopy 
(AES), Scanning Electron Microscopy (SEM), the Electron Micro- 
probe (EMP), and optical microscopy. Findings show that internal 
oxidation is not occurring at the Al-Ag interface and that the deg- 
radation process is caused by the electrochemical potential between 
silver and aluminum in the presence of water vapor. 





4720 (UCRL—86038) Studies of materials exhibiting 
low tritium permeation rates. Alire, R.M.; Barry, P.E.; Ste- 
ward, S.A.; Stump, R.K. (Lawrence Livermore National 
Lab., CA (USA)). 1 Oct 1981. Contract W-7405-ENG-48. 
4p. (CONF-811040—79). NTIS, PC A02/MF AOl1. Order 
Number DE82003148. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Tritium permeation is being measured through potential bar- 
riers, such as aluminum, copper, various oxides and glasses. The 
temperature range of the experiments is 300 to 500 K (25 to 200°C) 
to compare such results to extrapolated high temperature data. A 
physical model is presented that accounts for the non-linear perme- 
ability seen at these low temperatures, where surfaces predominate. 
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4721 (8 Development of nitronic 50 fusion 
welding techniques for 4 K service. Dalder, E.N.C.; Juhas, 
M.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 23 1981. Contract W-7405-ENG-48. 12p. 
(CONF-810835—36). NTIS, PC A02/MF AOI. Order 
Number DE82003059. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

The Mirror Fusion Test Facility (MFTF-B) is a large mag- 
netic fusion energy experiment in the tandem mirror configuration. 
The requirement that each pair of Yin-Yang magnets, one pair at 
each end of the experiment, not undergo excessive lateral motion 
during seismic events was found to require excessively thick (> 
12.7 mm) walled tubing in the support-struts, which accelerated the 
flow of heat inward to the 4 K magnet case from the nearby 300 K 
wall of the rector vessel, when any of the Cr-Ni austenite stainless 
steels, such as Type 304 with a 300 K yield-strength (o y) of 307 
mpa (min.) was considered. Since the cold end of the lateral re- 
straining strut was to be at or near 4 K, the additional constraints 
of good austenite stability and resistance to brittle fracture at 4 K 
existed. After consideration of these constraints against available in- 
formation on Cr-Ni and Cr-Mn-Ni-N2 austenitic stainless steels, 
grade XM-19 (Fe-22 Cr-12 Ni-5 Mn-.04 C-.02 Nz was chosen. The 
mechanical properties of these welds were studied. (MOW) 


4722 (Y—2229) Melting, casting, and alpha-phase extru- 
sion of the uranium-2.4 weight percent niobium alloy. Ander- 
son, R.C.; Beck, D.E.; Kollie, T.G.; Zorinsky, E.J.; Jones, 
J.M. (Oak Ridge Y-12 Plant, TN (USA)). Oct 1981. Con- 
tract W-7405-ENG-26. 24p. NTIS, PC A02/MF AO1. Order 
Number DE82001632. 

The experimental details of the melting, casting, homogeni- 
zation, and alpha-phase extrusion process used to fabricate the ura- 
nium-2.4 wt % niobium alloy into 46-mm-diameter rods is de- 
scribed. Extrusion defects that were detected by an ultrasonic tech- 
nique were eliminated by proper choice of extrusion parameters; 
namely, reduction ratio, ram speed, die angle, and billet prebcat 
temperature. - 


4723 (Y—2241) Effects of extrusion parameters and 
heat treatment on the mechanical properties of uranium-2.4 
weight percent niobium alloy. Anderson, R.C.; Kollie, T.G. 
(Oak Ridge Y-12 Plant, TN (USA)). 16 Nov 1981. Contract 
W-7405-ENG-26. 24p. NTIS, PC A02/MF AOl. Order 
Number DE82003286. 

The mechanical properties of alpha-phase extruded (630°C) 
uranium-2.4 weight percent niobium alloy are presented as a func- 
tion of extrusion parameters for the as-extruded and stabilized heat- 
treated conditions of the alloy. Stabilizing heat treatments between 
580 and 600°C did not adversely affect the mechanical properties, 
which met the specifications for the alloy. 


4724 (Y—2248) Impact strength of the uranium-6 weight 
percent niobium alloy between -198° and + 200°C. Anderson, 
R.C. (Oak Ridge Y-12 Plant, TN (USA)). Sep 1981. Con- 
tract W-7405-ENG-26. 18p. NTIS, PC A02/MF AO1. Order 
Number DE82000023. 

A study was conducted to determine if a ductile-to-brittle 
transition wxisted for the uranium-6 wt % niobium (U-6Nb) alloy. 
Standard V-notched Charpy bars were made from both solution- 
quenched and solution-quenched and aged U-6Nb alloy and were 
tested between -198° and +200°C. It was found that a sharp duc- 
tile-brittle transition does not exist for the alloy. A linear relation- 
ship existed between test temperature and impact strength, and the 
alloy retained a significant amount of impact strength even at very 
low temperatures. 9 figures. 


4725 (ZfK—412) Laboratory investigations on transport 
and solubility of corrosion products of stainless steel 
(1X18H10T) under the conditions of a PWR primary circuit. 
Sachse, G.; Schlenkrich, H. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Re- 
public)). Jun 1980. 18p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. 
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The transport of the elements from corrosion products of 
stainless steel under pressurized water conditions was determined. 
The measurements have been made in platinum coated autoclaves, 
using solutions saturated with Hz at 0,1 MPa at 20°C containing 4,0 
g HsBOs per kilogramm. The pH of the solution was adjusted with 
KOH. Results for Cr, Mn, Co and Fe transport are given under the 
influence of temperature, pH and time of the oxid layer growth. 


of Grueneisen’s gamma 
at high Steinberg, D.J. (Lawrence Livermore 
National Laboratory, University of California, Livermore, 
California 94550). Journal of a Physics; 52: No. 10, 
6415-6417(Oct 1981). W-7405-ENG-48 
Within the accuracy of the data on thermal expansion, bulk 
modulus, and specific heat, Grueneisen's gamma at constant volume 
for 21 metals is shown to be independent of temperature, at least to 
a substantial fraction of the melt temperature. 


4727 (ANL-Trans—1203) Device for analysis of the gas 
flow in blast furnaces or shaft kilns. Weiss, E. (Argonne Na- 
tional Lab., IL (USA)). Oct 1981. Contract W-31-109-ENG- 
38. Translation of German Patent No. 718,766, March 20, 
1942. . NTIS, PC A02/MF AOl. Order Number 
DE82001816. 

Gas samples are taken by means of tubes inserted through 
the shaft wall into the feed. The sample tubes of stepped lengths 
are permanently installed in the shaft kiln within a strong, sword- 
shaped housing with openings in the walls for the mouths of indi- 
vidual tubes. Cooling water flows through the inside of the hous- 
ing. Each individual tube terminates with a flat arc in an opening in 
the housing. (DLC) 


4728 Chemisorption theory for metallic surfaces: Con- 
of surface localized orbitals for Ti(0001) clusters. 


py T 


Whitten, J.L. (Lehrstuhl fuer Theoretische Chemie, Univer- ' 


sitaet Bonn, Bonn, Germany). Physical Review [Section] B: 
Condensed Matter; 24: No. 4, 1810-1817(15 Aug 1981). 
AC02-77ER04387. 

A theory for treating chemisorption on metailic surfaces has 
been proposed based on a large cluster model for the lattice, treated 
approximately from which an N-electron subspace for a local 
region is defined by a unitary, localization transformation. The 
local N-electron suspace is then treated accurately by configuration 
interaction as embedded in the fixed field of the interior of the lat- 
tice. Exchange energy maximization with sites on the Ti(0001) sur- 
face is examined for clusters of titanium atoms Ti/sub M/ (M = 
1,10,28,30,54,84) to study the convergence of the localized-orbital 
description as a function of cluster size. Localized orbitals are ob- 
tained by transformation of the self-consistent-field solution and the 
energetics of these orbitals are examined by diagonalization of the 
Fock operator subject to the localization constraint. 


4729 Experimental evidence for a post-ionization 
of field-evaporated ions. Kellogg, G.L. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] B: Condensed Matter; 24: No. 4, 1848- 
1851(15 Aug 1981). AC04-76DP00789. 

The charge-state distribution of field-evaporated tungsten 
ions has been measured as a function of electric field using the 
pulsed-laser atom probe. The results confirm the recent post-ioniza- 
tion model of Haydock and Kingham The results confirm the 
recent post-ionization model of Haydock and Kingham and give 
the first experimental evidence for multiple post-ionization. At low 
field strengths (<3.0 V/A) and high surface temperatures (> 1000 
K), field-evaporated triply charged dimers are detected, and built- 
up regions which significantly enhance the local electric field at the 
desorption site are observed. 


4730 Evidence for elastic disorder in the elastically or- 
dered phase of KCN. Stokes, H.T.; Case, T.A.; Ailion, D.C. 
(Department of Physics and Materials Research Laboratory, 
University of Illinois, Urbana, Illinois 61801). Physical 
Review Letters; 47: No. 4, 268-271(27 Jul 1981). AC02- 
67ERO. 

We have obtained evidence from C NMR measurements 
that the CN™ ion in the elastically ordered phase of KCN is misor- 
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iented slightly with respect to the orthorhombic b axis. This misor- 
ientation varies randomly over the lattice, averaging to zero on a 
macroscopic scale. The misorientations are manifested through 
small-angle CN™ reorientations which contribute to the spin-lattice 
relaxation time T: of the “C nuclei, via dipolar interactions and 
chemical shift anisotropy. 


4731 Specific heat of copper at temperatures below 0.2 
K. Cotts, E.J.; Anderson, A.C. (Physics Department and 
Materials Research Laboratory, University of Illinois at 
Urbana-Champaign, Urbana, Illinois). Journal of Low Tem- 
perature Physics; 43: No. 5, 437-443(1 Jun 1981). 

The specific heat of high-purity copper has been measured 
over the temperature range of 0.03-0.2 K. It is shown that an anom- 
aly appears in the specific heats of some samples. The temperature 
dependence is ~T~? at T> or =0.03 K, and at 0.03 K the magni- 
tude is equal to that of the contribution from conduction electrons. 
We have not been able to explain the origin of this anomaly. 


4732 (NE-M—2-6T-4-81-Rev.) Martensitic stainless 
et ae Cee 


quirements). a of Ener Washington, DC 
(USA). Office of Nuclear Energy 


‘ograms). Apr 1981. 
10p. Nuclear Standards ement Center, Oak Ridge, 
TN. Order Number DE82001133. 

This standard covers martensitic stainless steel (type 403 
modified) forgings for nuclear and associated applications. 


4733 (NE-M—7-1T-4-81-Rev.) Martensitic 
steel (Type 403) bars (ASTM A 276 with additional require- 
ments). (Department of Energy, Washington, DC (USA). 
Office of Nuclear Energy Programs). Apr 1981. 9p. Nuclear 
Standards Management Center, Oak Ridge, . Order 
Number DE82001 134. 

This standard covers martensitic stainless steel (Type 403 
modified) bars for nuclear and associated applications. 


4734 Alternative interpretation of positron annihilation 
in dislocations. Smedskjaer, L.C.; eg M.J. (Argonne Na- 
tional Lab., IL (USA)). Manninen, M (Michigan Techno- 
logical Univ., Houghton (USA)). Journal of Physics F: Metal 
Physics; 10: No. 10, 2237-2249(Oct 1980). 

The interaction between positrons and dislocations is consid- 
ered from a new point of view, which leads to a new interpretation 
of positron results obtained for metal samples containing disloca- 
tions. The positron binding energy in a perfect dislocation line is 
assumed to be small (approximately equal to 0.1 eV). The observed 
changes in the positron annihilation parameters due to the presence 
of dislocations then originate from annihilation in point-like defects 
(e.g. jogs) associated with the dislocation line. The positron-disloca- 
tion line trapping rate due to phonon emission is calculated for var- 
ious binding energies and temperatures and is found to be unexpect- 
edly large. It is shown that this interpretation predicts strong tem- 
perature dependences for the positron trapping rate in annealed 
samples at temperatures below 300 k due to positron detrapping. 


4735 (VR—1318-78) Properties of various weld metals 
for reactor components. Bruckner, E.; Cerjak, H.; Schmidt, 


J. (Riecansky (V.E.) Technical Translations, 

bridge (UK)). 1978. Translated from pp 67-73 of DVS Ber- 
ichte No. 52, 1978. 16p. V.E. Ri y, Technical Transla- 
tion, 22 Horseshoe Close, Balsham, Cambridge CB1 6EQ, 
price Pound 7.00. 

Mechanical properties of 22 NiMoCr37 and 20 MnMoNi55 
steel welds, using MnNiMoCr, MnMo, and MnNiMo weld metals, 
have been determined. It is concluded that the weld metals com- 
pletely satisfy current requirements, especially with regard to 
toughness. 


4736 (INIS-mf—6390) Refractory steels for power in- 
oute. Proceedings of a national conference. (Vitkovicke Ze- 

y Klementa Gottwalda, Ostrava Por. Ee 
fed) 3p. (CONF-7810267—). NTIS (US Sales Only), PC 
A03/MF AO1. 
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From Conference on refractory steels for power industry; 
Velke Karlovice, Czechoslovakia (3 Oct 1978). 
ual papers were abstracted and indexed separately. 
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REFER ALSO TO CITATION(S) 3269, 3269, 3328, 3426, 3497, 3498, 4130, 
4455, 4650, 4855, 5326 


(AERE-M—3073) Determination of the bulk den- 


py 
Atomic Energy Research Es- 
tablishment, Harwell. Metallur Div.). May 1980. 9p. 
NTIS (US Sales Only), PC A02/MF AO1. 
A method for determining the bulk density of fragmented 
UO, specimens in the mass range 1 to 10 g by mercury pyknometry 
has been developed. The factor limiting the accuracy of the tech- 
nique in this application is the consistency with which the pykno- 
meter can be filled with mercury; this is dependent on the vacuum 
obtained in the pyknometer prior to filling. It has been found that 
this method can be used to determine the density of fragments of 
UO, in the mass range specified to an accuracy of better than +- 
0.2% (1c). 


4738 (AERE-TP—877) Model for stored energy 

amorphous silica. Tinivella, G. (UKAEA Atomic lhe 
Renna Establishment, Harwell. Theoretical Physics 
og Dec 1980. 13p. NTIS (US Sales Only), PC A02/MF 

The observed saturation value of stored energy in irradiated 
amorphous silica is too big to be explained by the energy of recom- 
bined non-grouped defects. The hypothesis that it can be due to a 
structural change has been tested, and a simple model based on the 
fluctuation of the atomic distances shows a reasonable agreement 
with the experimental data. 


4739 >a f-electron contribution to 
bonding in protactinium compounds, Calestani, G.; Brooks, 
M.S.S.; Spirlet, J.C.; Rebizant, J.; Mueller, W.; Fournier, 
J.M.; Blaise, A. (CEA Centre d'Etudes Nucleaires de Gre- 
noble, 38 (France). t. de Recherche Fondamentale). 
Apr 1980. 9p. (CONF- 17—7). NTIS (US Sales Only), 
A02/MF A011. 

From European Physicists Society and Swiss National Sci- 
ence Foundation conference; Zurich, Switzerland (9 Apr 1980). 

Following the preparation of single crystals of PaAs and the 
measurement of the lattice parameter, we have been able to study 
the trends in the lattice parameter across the monoarsenide and 
mononitride series. Self-consistent band structure calculations show 
that PaN and PaAs have about 1 f-electron and that they are para- 
magnetic - a result which, for PaAs, we have also found by experi- 
ment. Theoretical calculation of the lattice parameters agrees well 
with experiment and the f-contribution to the bonding is shown to 
the large. 


4740 (CEA-CONF—5303) Neutron and X-ray small 
angle scattering (S.A.S.) study of the amorphous alloy 
Tbsub(.25)Cusub(.75). Boucher, B. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
de Physique du Solide et de Resonance Magnetique). Jul 
1980. 5p. NTIS (US Sales Only), PC A02/MF AO1. 

The magnetic properties of amorphous alloys REsub(x) 
Msub(x-1) (R.E.=heavy rare earths, M=Cu, Ag, Au) have been 
widely studied. They are of the speromagnetic type for x> =0.33 
and are mictomagnetic for x< =0.33. As the magnetic order is only 
short range, it seemed interesting to study these alloys by small 
angle scattering with X-rays and neutrons. We chose alloys of Ter- 
bium and Copper for the following reasons: Tb and Cu have very 
different X-ray scattering amplitudes (approximately 29.65) and sim- 
ilar neutron scattering amplitudes (0.76x10~ '*cm). Also the atomic 
volume of Terbium (approximately 33 A‘) is almost three times 
that of Copper (11.8 A*) and Cu is less absorbant than Ag or Au. 
Tb alloys exhibit high magnetic ordering temperatures and impor- 
tant moments in contrast to the majority of other alloys of the same 
family. One inconvenience with Terbium, however, is the large (X- 
ray) fluorescence (lambda Cu). In order to confirm some interpreta- 
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tions of S.A.S., we were obliged to determine some physical param- 
eters such as the density and porosity and to examine the sample 
with microscope. These results are also given here. 


4741 pages gga | Moessbauer ap # 
ation effects in crystalline and amorphous DyAg. Cha appert 
J.; Boge, M.; Boucher, B.; Barbara, B. (CEA tre 
d‘Etudes Nucleaires de Grenoble, 38 (France). t. de Re- 
cherche Fondamentale). Jul 1980. 4p. NTIS (US Sales 
Only), PC A02/MF AOI1. 

We have chosen to make a comparative study of crystalline 
(c) and amorphous (a) DyAg, using **'Dy Moessbauer spectros- 
copy. DyAg crystallizes wih the cubic CsCl structure (a=3,608 A). 
Below Tsub(N) approximately 60 K it orders antiferromagnetically. 
The amorphous alloy of the same chemical composition has a quite 
different magnetic behavior since the magnetic interactions are pre- 
dominantly positive, with a Curie temperature Tsub(c)=18 K. 
However the magnetic arrangement is not collinear because of 
strong anisotropy forces and of a few negative interactions due to 
the topological disorder. It is therefore impossible to saturate a- 
DyAg even in fields up to 4x10° Oe. 


ee “ny alan Orbital and spin polariza- 
tions of conduction rare-earth compounds, Belor- 


electrons in 

izky, E.; Niez, J.J.; Boucherle, J.X.; Schweizer, J.; —_ 
P.M. (CEA Centre d'Etudes Nucleaires de Grenoble, 8 
Ae Aug 1979. 6p. NTIS (US Sales Only), PC A02/ 


The accurate determination of magnetic form factors with 
polarized neutrons for several rare-earth dialuminides has allowed 
us to separate the local 4f contribution to the magnetization from 
that coming from the 5d and 6s conduction electrons. We attempt 
to explain the variation of the non-local contribution across the RE 
series. 


4743 (CEGB-RD/B/N—4623) Sensitivity of excursion 
yields to UO, equation of state uncertainties. Buttery, N.E. 
(Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). Jan 1980. 24p. NTIS (US Sales 
Only), PC A02/MF AOl1. 

One of the difficulties encountered in the analyses of hypo- 
thetical core disruptive accidents is in obtaining accurate experi- 
mental data or reliable theoretical extrapolation to cover the ex- 
treme conditions encountered. The effects on UO, equation of state 
(EOS) uncertainties are investigated. Previous studies of the effects 
of different EOS formulations on disassembly yields have concen- 
trated mainly on the effects of different saturation pressure-tem- 
perature relations. However it has been suggested that there are 
large, hitherto neglected, uncertainties in the liquid properties par- 
ticularly the specific heat and thermal conductivity. The effects of 
both the vapour pressure and the liquid property uncertainties have 
been studied and excursion yields are found to be relatively insensi- 
tive to vapour pressure uncertainties but are more sensitive to un- 
certainties in the liquid specific heat. The most important param- 
eters determining the course of the excursion are the ramp rate and 
the doppler constant. Doppler feedback is the major negative reac- 
tivity contribution during most of the excursion and it is by modify- 
ing the doppler feedback that the sensitivity to specific heat is 
manifest rather than by modifying the rate of pressure build up. 


4744 DR pein Bono Materials for high-temperature 
ceramic hea' Tennery, V.J.; Becher, P.F. (Oak 
Ridge National Lab., TN (USA)). 198i. Contract W-7405- 
ENG-26. 14p. NTIS, PC A02/MF AOl. Order Number 
DE82002874. 

From 6. annual conference on materials for coal conversion 
and utilization; Gaithersburg, MD, USA (13 Oct 1981). 

Five structural ceramics (NC-203 SiC, KT SiC, sintered a- 
SiC, NC-132 SisNs, NCX-34 SisNs) were exposed to combustion 
products and slags of coal-oil mixtures. Phase and flexural strength 
changes were determined. The role of impurities on the oxidation 
behavior of SiC and SisN, ceramics was also studied. 3 figures, 2 
tables. (DLC) 
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4745 oped area Effects of variations in 
structure on of thermal barrier coatings. 
Project Kay No. 87. Price, M.O.; Taylor, T.A. (Union 
Carbide Corp., Indianapolis, IN (USA). Linde Div.). 5 May 
1980. Contract AC03-78ET 13327. 84p. NTIS, PC A0S/MF 
A0Ol. Order Number DE81026407. 

Purpose is to determine the effects of variations in deposition 
parameters on the thermomechanical integrity of plasma deposited 
thermal barrier coatings for utility gas turbine airfoils. A much 
higher percentage of ZrO2-20Y20; samples spalled than did 
MgO.ZrO, samples. Sample failure always involved shearing within 
the oxide near the undercoat interface. The ZrO2-20Y20O; samples 
appeared to be more prone to shear failure because they had a 
more lamellar structure as compared with the more interlocking 
structure of the MgO.ZrO2. Surprisingly, although the MgO.ZrO, 
converted primarily to monoclinic during testing, destabilization 
did not seem to impair thermal fatigue performance in this test se- 
quence. The ZrO2-20Y20; did not significantly change from the 
original cubic ZrO, structure during testing. Regarding density, the 
isothermal exposure overstressed the high density (90% theoretical) 
ZrO2-20Y20;3 samples resulting in sample failure. 


4746 (DOE/ET/15324—T2) Characterization of the mi- 
crostructure of stabilized zirconia used on diesel-engine com- 
ponents. Kvernes, I. (Sentralinstitutt for Industriell Forskn- 
wits Fc (Norway)). 1980. Contract AC03-79ET 15324. 22p. 
PC A02/MF A0O1. Order Number DE81029303. 

Stabilized ZrO. coatings have lowered the metal tempera- 
ture and protected the coated parts against corrosion and thermal 
load. A coated valve compared to an uncoated one shows up to 
50°C less metal temperature at normal load. The tested piston (3000 
h) does not show any areas of ceramic coating loss at all, but the 
valve shows loss of a part of the ceramic coating in an area in the 
center of the valve plate after 500 h. This area corresponds to the 
diameter of the valve stem and may be due to the temperature dis- 
tribution. Metallographic examination showed no base metal dete- 
rioration. This demonstrated that local coating loss will not neces- 
sarily result in damage to metal components. Results have shown 
that consideration should be given to improve the spraying tech- 
nique, tailored coating and graded layers regarding temperature 
stresses in the base metal. It is also believed that a treatment after 
the coating process will be of advantage. 


4747 (FEI—1037) Positron annihilation in irradiated 
zirconium hydride. Alekseeva, O.K.; Bykov, V.N.; Levdik, 
V.A.; Miron, N.F.; Shantorovich, V.P. (Gosudarstvennyj 
Komitet po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

Radiation damage of zirconium hydride was investigated by 
the method of positron annihilation. Radiation defects in E phase 
zirconium hydride specimens were caused under 3.4 MeV electron 
irradiation. Positron lifetime spectra tau were taken at room tem- 
perature. tau is equal to 180 ns in nonirradiated specimens. The ir- 
radiated specimen spectra were approximated with two exponents 
with tau: =170 ns and tauz=310 ns. Intensity of a long-lived com- 
ponent equals 26%. The presence of a component in the positron 
life-time spectrum of nonirradiated zirconium testifies to the ab- 
sence of structural defects. A long-lived spectrum component of the 
irradiated specimen is related to the presence of monovacancies and 
their small aggregates. 


4748 (INIS-mf—6160, pp 561) Moessbauer study of ra- 
diation effects of nuclear reactions. Zhetbaev, A.K. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


4749 (INIS-mf—6413, pp 17-20) Elastic properties of 
zirconium nitride in the temperature range of 298 to 2100 K. 
Balankin, S.A.; Bubnov, A.S.; Loshmanov, L.P.; Skorov, 
D.M. 1979. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

Elastic properties of ZrN were studied in the temperature 
range from 298 up to 2100 K in approximately 5x10~-* Pa vacuum. 
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Measurements were carried out by the ultrasonic resonance 
method. Temperature dependences of the Young modulus and the 
Poisson ratio are obtained. It is shown that a linear decrease of the 
elastic modulus takes place in the temperature range of 298-1500 K. 
Deviation (AE) from a linear dependence occurs at higher tempera- 
tures that is explained by formation of thermal vacancies. 


4750 (INIS-mf—6536) Investigations and characteriza- 
tion of the microstructure of special ceramic materials using 
the high-resolution electron microscope. Kirn, M. (Stuttgart 
Univ. (TH) (Germany, F.R.)). 17 Dec 1979. 13lp. (In 
a NTIS (US Sales Only), PC A07/MF AOl1. 


Thesis. 
The possibilities to characterize phases and microstructures 
by direct lattice imaging are indicated in the following work. Ce- 
ramic materials are particularly suitable for this as these exhibit a 
high mechanical stability in the investigation in the transmission 
electron microscope. First of all the fundamentals of the high-reso- 
lution electron microscopy are introduced and the various resulting 
possibilities to characterize microstructures are presented. A report 
then follows on experimental observations on undisturbed crystals 
of special ceramics on a SisN, basis. Furthermore, it is shown that 
the high-resolution electron microscope provides valuable contribu- 
tions to the determination of structure, in particular of twin var- 
iants. Finally, revealing information on the structure of the inter- 
faces was obtained with the help of high-resolution electron micros- 
copy. (orig.;THOE:. 


4751 (JAERI-M—8706) Safety evaluation of simulated 
high-level waste glass products, (1). Thermal stability. Banba, 
T.; Tashiro, S. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1980. 20p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. 

In safety evaluation of vitrified high-level waste products for 
long-term storage and disposal, their thermal properties have been 
examined. Described are the results of transformation, devitrifica- 
tion and volatility in zeolite borosilicate glasses containing simulat- 
ed high-level waste. (1) Increase of the water content, 0 - 0.23 
wt%, leads to deterioration of the products such as high leachabi- 
lity. The water content measured thus serves as an evaluation crite- 
rion for the products. (2) By increasing the B2Os content, the devi- 
trification temperature shifts to lower temperatures. By increasing 
the waste or CaO content, the maximum crystalization temperature 
shifts to higher temperatures. (3) Volatility of the waste compo- 
nents from the products increases rapidly with rise of the tempera- 
ture beyond 850°C; the value at 950°C is 2 - 4 times as large as at 
850°C. 


4752 (JAERI-M—8718) Preparation of x-ray diffraction 
U-Pu mixed carbide fuel samples. Fukushima, S. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1980. 21p. (In 
Japanese). NTIS (US Sales Only), PC A02/MF AO1. 

U-Pu mixed carbide powder is extremely unstable in the air. 
To prevent oxidization of the powder in air, a sample preparation 
method was contrived for X-ray diffraction with a diffractometer. 
The powder is mixed with small quantity of epoxy resin and the 
mixture is mounted on a sample holder in a glovebox with an inert 
atmosphere. Advantages to the method are: (1) the amount of 
sample for X-ray diffraction can be small (less than 0.2 g); (2) the 
U-Pu mixed carbide powder is chemically stable even in a glovebox 
with an air atmosphere; (3) the glovebox keeps clean, because Pu- 
bearing powder is not dispersed; and (4) x-ray diffraction pattern is 
obtained with high accuracy. 


4753 (JINR—E-14-80-648) Crystal field splitting in 
UO.: an intermediate valence compounds. Andreeff, A.; 
Frauenheim, T.; Hennig, K.; Matz, W.; Schuster, G.; Lip- 
pold, B. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1980. 10p. NTIS (US Sales Only), 
PC A02/MF AO1. 

It is reported on the first direct observation of crystalline 
electric field (CEF) transitions in the paramagnetic state of the acti- 
nide compound UO: in an energy region up to 200 meV using in- 
elastic thermal neutron scattering and time-of-flight method. A 
theoretical interpretation of the experimental data was possible on 
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the basis of an intermediate valence state and valence fluctuations 
in the UO, compound. The CEF parameters were found using the 
parametrization of Lea, Leask and Wolf (x=0.65+-0.05; W=(4+- 
0.5) meV the number of 5 f-electrons per uranium ion is 2.35+- 
0.05). 


4754 (ORNL/MIT—333) Design of a reactor system for 
the synthesis of titanium diboride. Tsui, M.E.; Epstein, H.A. 
(Oak Ridge National Lab., TN (USA); Massachusetts inet. 
of Tech., Oak Ridge, TN (USA). School of Chemical 
neering Practice). t 1981. Contract W-7405-ENG-26. 5 P. 
NTIS, PC A04/MF AO1. Order Number DE82001829. 

TiBs, a hard, refractory material, is difficult to produce at a 
purity required for many potential uses. In this study, a laboratory- 
scale reactor system was designed to produce 4 g/h of very pure 
TiB, powder from a homogeneous-nucleation gas-phase reaction. 
The system operates at temperatures up to 1700 K, pressures from 1 
torr to 1 atm, and incorporates a novel flame-reactor concept in 
which the heat of reaction for powder formation is provided by a 
Hg-Cl, flame. The powder is produced in an alumina reactor 3-3/8- 
in. -ID x 55-in. long, with a feed preheater, and is collected in low- 
pressure traps. The system is fully instrumented for study of reac- 
tion kinetics and powder morphology. System startup, operating, 
shutdown, and safety procedures as well as a proposed experimen- 
tal plan are included. The estimated construction cost of the system 
is $24,500. 


4755 Neutron scattering studies of the reentrant spin- 
glass system PdFeMn. Shapiro, S.M.; Shirane, G. (Brookha- 
ven National Lab., Upton, NY (USA)); Verbeek, B.H.; 

Nieuwenhuys, G.J.; Mydosh, J.A. (Rijksuniversiteit Leiden 
(Netherlands). Kamerlingh Onnes Lab.). Solid State Commu- 
nications; 36: No. 2, 167-170(Oct 1980). 

Small angle neutron scattering (SANS) and inelastic neutron 
scattering studies were performed on a polycrystalline sample of 
Pd/sub 99.65/Fe/sub 0.35/9sMns. This system exhibits a sequence 
of phase transitions from a paramagnetic to ferromagnetic state and 
then a transition to spin-glass-like behavior near T/sub SG/ = 3.0 
K. The temperature dependence of the SANS exhibits a peak at T/ 
sub c/ = 9.0 K and then a Q-dependent increase at low tempera- 
tures. This low temperature behavior contrasts sharply with that 
observed at low temperatures for a normal ferromagnet. No spin 
waves were observed within the ferromagnetic phase for the mo- 
menta values probed. Instead, a broad (FWHM approximately 5.0 
meV) quasielastic distribution which was almost temperature inde- 
pendent was observed. This scattering was interpreted as a measure 
of the distribution of the magnetic energies of the Mn** ions. 


4756 Deuterium superlattice formation in lanthanum tri- 
deuterides: the nuclear magnetic resonance evidence. de 

D.G. (Vrije Univ., Amsterdam (Netherlands)); 
Barnes, R.G.; Beaudry, B.J.; Torgeson, D.R. (Ames Lab., 
IA (USA)). Journal of the Less-Common Metals; 73: No. 2, 
233-241(15 Sep 1980). 

From International symposium on the properties and appli- 
cations of metal hydrides; Colorado Springs, CO, USA (7 - 11 Apr 
1980). 

, The authors report the results of the first deuterium magnet- 
ic resonance (DMR) investigation of lanthanum trideuterides 
LaDsub(x) (2.28 <= x <=3.00). The DMR spectra distinguish 
the following three different crystalline electric field (CEF) envi- 
ronments of deuterium: (1) octahedral (O) sites which retain nearly 
cubic symmetry, (2) axially symmetric tetrahedral (T) and O sites 
and (3) strongly asymmetric T sites resulting from a pair of occu- 
pied neighboring O sites. The observed relative strengths and sym- 
metries of these CEFs are consistent with the deuterium superlat- 
tice structure based on neutron diffraction measurements. 


4757 Hydrogen locations, diffusion and the electronic 
density of states in yttrium dihydrides: a nuclear magnetic 
resonance investigation. Anderson, D.L.; Barnes, R.G-.; 
Hwang, T.Y.; Peterson, D.T.; Torgeson, D.R. (Ames Lab., 
IA (USA)). Journal of the Less-Common Metals; 73: No. 2, 
243-251(15 Sep 1980) 

From ~ dos A symposium on the properties and appli- 
cations of metal hydrides; Colorado Springs, CO, USA (7 - 11 Apr 
1980). 


The authors report results of wide-line and pulsed proton 
magnetic resonance measurements on yttrium dihydrides, YHsub(x) 
(1.63 <= x <= 1.98), covering the temperature range 140 - 760 K 
and yielding information on hydrogen locations, diffusion and the 
density of states in the dihydride phase. The authors conclude that: 
(1) At x=1.98, wide-line second moment measurements indicate 
that 15% of the octahedral (O) sites in the f.c.c. CaF. structure are 
occupied by hydrogen. (2) Spin-lattice relaxation time meas- 
urements in the rotating frame yield hydrogen jump frequencies 
ysub(j) showing three distinct regions in which the activation 
energy for hydrogen diffusion increases with T. (3) For x=1.98 
ysub(j) is consistently higher than for x=1.92, corroborating the 
partial occupation of O sites for x values below 2.0. (4) At the 
lower limiting composition (x approximately 1.8) the activation 
energy becomes anomalously large (approximately 1.1 eV atom™'), 
compared with the value 0.5 eV atom™' at x=1.92, and the diffu- 
sion rate is about 10° times smaller. (5) At low temperatures the 
spin-lattice relaxation rate T:~' is dominated by the conduction 
electron contribution Tsub(1le)~*. 


4758 166Fr Moessbauer and X-ray diffraction study of 
ErMn, hydrides. Viccaro, P.J.; Shenoy, G.K.; Niarchos, D.; 
Dunlap, B.D. (Argonne National Lab., IL (USA)). Journal 
of the Less-Common Metals; 73: No. 2, 265-271(15 Sep 1980). 

From International symposium on the properties and appli- 
cations of metal hydrides; Colorado Springs, CO, USA (7 - 11 Apr 
1980). 

The  pressure-composition isotherm at 22°C for 
ErMneHsub(x) between 1 and 10‘ Torr shows the formation of two 
hydride phases with compositions x=4.6 and x=4.0 and with equi- 
librium hydrogen pressures of 15 Torr and less than | Torr respec- 
tively. Both hydrides are expanded versions of the C14 
Laves structure of ErMng with volume expansions of 23% and 37% 
for the lower and higher order phases respectively. A slight prefer- 
ential expansion parallel to the co axis is observed. The ‘Er 
Moessbauer results show that the magnetic moment of erbium in 
both hydride phases is below the free-ion value measured for 
ErMne. The ferromagnetic ordering present in ErMng and 
ErMneH, is absent in ErMneHsub(4.6) down to 1.5 K. Two erbium 
sites are detected in ErMnoH, instead of the one expected for the 
C14 structure. The origin of these sites is discussed in terms of pos- 
sible configurations of hydrogen site occupancy. 


4759 (INKA-tr—80/13) Investigation of physical-chemi- 
cal characteristics of radiation-exposed lithium compounds 
like oxide, aluminate and silicates. Vasil'ev, V.G.; Borisov, 
S.R.; Ryazantseva, N.N.; Vashman, A.A. Translated from 
Atomnaya Energiya ; 48: No. 6, 1980). 6p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl. 

Investigation of physico-chemical characteristics of radi- 
ation-exposed lithium compounds like oxide, aluminate and silicates. 
At present inorganic lithium compounds, in particular thermal en- 
during LigO, LiAlO2, LiSiOs, LisSO, are analysed as to their suit- 
ability as raw materials for the preparation of tritium in a fusion re- 
actor. In this connection the analysis of the radiation efficiency on 
the above-mentioned lithium compounds and the views on the pos- 
sibility of breeding tritium in the blanket of the fusion reactor are 
of interest. (orig.;RW::. 


4760 (VR—1586-79) Plasma melting of uranium dioxide. 
Kuchar, L.; Jezka, D. (Riecansky (V.E.) Technical Transla- 
tions, Balsham, Cambridge (UK)). 1979. Translated from pp 
25-36 of Sbornik VSB Tuaeve 23(1) 1977. 14p. V.E. Rie- 
cansky, Technical Translations, 22 Horseshore Close, Bal- 
sham, Cambride CB1 6EQ, price Pound 7.00. 

Experiments were conducted with the plasma remelting of 
UO, and remelted UO, was compared with the initial tablets of 
UO:. Remelting by means of plasma heating is feasible and the nu- 
clear cleanness of the product is virtually unaffected by the materi- 
al of the electrodes and the crucible. Ceramographic analysis indi- 
cates that plasma remelting resulted in a marked reduction in initial 
porosity and consequently in an increase in density. This fact was 
also confirmed by means of X-ray diffraction which indicated that 
the volume of the elementary cell decreases. The oxygen index of 
remelted UO: is slightly higher than that of initial UO2; the value 
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of this index could be reduced by using more suitable atmospheres 
(e.g. argon -hydrogen). 


3603 Composite Materials 


REFER ALSO TO CITATION(S) 4579 


4761 (INIS-mf—6413, pp ee Application of multi- 
exposure golographic interferometry for study of brittle mate- 
rial behaviour. Yakovlev, V.V.; Shchepinov, V.P.; Pisarev, 
V.S.; Bortnikov, M.V. 1979. (In Russian). NTIS (US Sales 
Only), F PC A06/MF AOI. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

Described is the application of the method of multi-exposure 
golographic interferometry for studying composite material behav- 
iour on the base of graphite when loading tubular sample by inter- 
nal pressure. It is established that the sample is deformed linearly 
up to rupture. Advantages of the multi-exposure interferommetry 
before two-exposure one are found out. The first one makes possi- 
ble to study the material behaviour at once of all points of a sample 
surface. 


4762 Se Oe Radiation photoelas- 
ticity for composite Vasil’chenko, I.P.; Knysh, 
V.V.; Savchenko, V.I.; Cheshun, L.S. 1979. (In Russian). 
NTIS (US Sales Only), PC Al4/MF AOI. 

From 8. all-union conference on photoelasticity; Tallin, 
USSR (25 Sep 1979). 


4763 (UCRL—15157) Final report to Lawrence Liver- 
more Laboratory, University of California, under contract no. 
3237609 dated August 31, 1978. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.; Supercon, Inc., Natick, 
MA (USA)). Jan 1980. Contract W-7405-ENG-48. 9p. 
NTIS, PC A02/MF AOl1. Order Number DE82003128. 

Supercon, Inc. has been engaged in a development program 
for the manufacture of composite NbsSn conductors containing fila- 
ments of Nb-NbsSn - Bronze in a high conductivity copper matrix. 
This report covers a portion of the development program that was 
focused on an improved technique for fabricating the basic niobium 
clad bronze material for the filaments. Heretofore, the filaments 
were made from niobium tubes containing bronze rods. The new 
technique involves the fabrication of a preliminary extrusion billet 
containing a core of copper-tin bronze with niobium sheet wrapped 
around a bronze core. Sufficient wraps are used to give the desired 
bronze-niobium ratio. The niobium wrapped bronze is sealed in a 
copper billet and extruded. The resultant rod is reduced further and 
assembled into multifilamentary billets for processing into compos- 
ite multifilamentary conductor. 


4764 (UCRL—15402) Statistical methodology to evalu- 
ate strength and reliability of composite materials. Final 
report. Barlow, R.E. (Lawrence Livermore National Lab., 
CA (USA); California Univ., Berkeley (USA)). 12 Oct 1981. 
Contract W-7405-ENG-48. 12 p- NTIS, PC A02/MF AO1. 
Order Number DE82003157. 

Composite material specimens are life tested at constant 
stress. At predetermined and also random times, subsamples are 
tested for residual strength. Also at random times, ruptures may 
occur. The objective is to evaluate residual strength as a function 
of time, based on test histories. The optimum strength sampling 
strategies are determined in order to gain the most information 
from test histories. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 4588, 4881 


4765 (AD—276227) Nuclear radiation resistant poly- 
mers and polymeric com Born, J.W. (Goodrich (B.F.) 
Co., Brecksville, OH (USA)). Mar 1962. 10p. NTIS, PC 
A02/MF AOl. 

Analysis of radiation-induced structural changes in deuterat- 
ed polybutadiene revealed that saturation, unsaturation, and double 
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bond shifts occur. The closeness of the G(H2, HD, D2) to the 
G(H2) for conventional cis-polyisoprene indicated that the methyl 
group plays a minor roie in the radiolysis of polyisoprene. Special 
monomers of Phase I, having the aromatic protective group at- 
tached to the structural repeating unit, were synthesized. Homopo- 
lymers and several additional copolymers of Phase I were synthe- 
sized. Three condensation polymers of Phase II, having the protec- 
tive aromatic group in the main chain, were prepared. Compression 
set during irradiation continued to be an effective index of the radi- 
ation resistance of vulcanized rubber compounds. In general, rubber 
compounds without antirads required radiation exposures from 1.0 
x 10 to the 8th power to 2.7 x 10 to the 9th power ergs/gram (C) 
to effect 50% net compression set. When antirads are present, the 
range becomes 3.0 x 10 to the 8th power to 4.4 x 10 to the 9th 
power. 


4766 (INIS-mf—6414, pp 117-119) Simulation of visco- 
elasticity spatial problems by a polarization-optical method 
under , V.V.; Myl'nikov, A.V.; Sav- 


chenko, V.I.; Tadeush, V.A.; Cheshun, L.S. 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A14/MF AOl. 

From 8. all-union conference on photoelasticity; Tallin, 
USSR (25 Sep 1979). 


4767 (LA-UR—81-3093) Polyimide and polyamide-imide 
in a tritium atmosphere. Wylie, K.F.; Hockett, J.E.; Buxton, 
T.L. (Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 16p. (CONF-811076—2). NTIS, PC 
A02/MF AO1. Order Number DE82002376. 

From 9. DOE compatibility meeting; St Petersburg, FL, 
USA (27 Oct 1981). 

Five different commercial polyamide-imide and polyimide 
specimens were kept in a tritium atmosphere (96.9 mol %, 101 kPa, 
initial fill conditions) for three months. Selected physical and me- 
chanical properties of the five plastics were examined. Mass spec- 
trometric data showed the growth of protium and HT impurity in 
the tritium gas. 


4768 Use of a theoretical equation of state to interpret 
time-dependent free volume in polymer glasses. Curro, J.G.; 
Lagasse, R.R.; Simha, R. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Journal of —_ Physics; 
52: No. 10, 5892-5897(Oct 1981). AC04-76DP00789 

Many physical properties of polymer glasses change sponta- 
neously during isothermal aging by a process commonly modeled 
as collapse of free volume. The model has not been verified rigor- 
ously because free volume cannot be unambiguously measured. In 
the present investigation we tentatively identify the free-volume 
fraction with the fraction of empty sites in the equation of state of 
Simha and Somcynsky. With this theory, volume recovery meas- 
urements can be analyzed to yield directly the time-dependent, free- 
volume fraction. Using this approach, recent volume measurements 
on poly(methyl methacrylate) are analyzed. The resulting free- 
volume fractions are then used in the Doolittle equation to predict 
the shift in stress relaxation curves at 23 °C. These predicted shift 
factors agree with the experimental measurements of Cizmecioglu 
et al. In addition, it is shown that previous assumptions concerning 
temperature dependence of free volume are inconsistent with the 
theory. 


4769 Conformational and lattice packing analyses of 
poly(acetylene). Orchard, B.J.; Tripathy, S.K.; Hopfinger, 
A.J.; Taylor, P.L. (Department of Macromolecular Sci. 
ence). Journal of Applied Physics; 52: No. 10, 5949-5952(Oct 
1981). FG02-80CS83 108. 

The intra- and inter-chain structural analyses of proposed 
poly (acetylene) (PA) valence geometries were performed. The 
semi-empirical molecular methods CNDO/2, MINDO/3, and 
NDDO were used in the intramolecular conformational analysis. A 
molecular-mechanics based lattice packing formalism was used to 
compute the interchain energies. The structures proposed by 
Baughman and coworkers are predicted to be most stable in ob- 
served orthorhombic lattices. The all-trans chain packs with the 
lowest energy and the trans-cisoid structure is more stable than the 
cis-transoid. However, a monoclinic set of lattices, not yet ob- 
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served, are predicted to be about 50% lower in energy than the 
corresponding orthorhombic lattices for all three chain conforma- 
tions. 


4770 Theory of structure and conformation of ton en 
lene. Good, B.S.; Taylor, P.L.; Hopfinger, A.J. 

of Physics, Case Western Reserve niversity, C oy 
Ohio 44106). Journal of A P lied Physics; 52: No. 10, 6008- 
6010(Oct 1981). FG02-80C583108. 

An investigation of the structure of polyacetylene is carried 
out taking into account intrachain interactions. The distribution of 
torsional angles along the polymer chain is obtained using a transfer 
integral method. The most stable configuration at low temperature 
appears to be the cis-transoid conformation. 


3606 Other Materials 


— ALSO TO CITATION(S) 3354, 3359, 3426, 4035, 4466, 4880, 4880, 


4771 (CEA-CONF—5434) Irradiation induced disorder 
in organic conductors. Zuppiroli, L.; Bouffard, S. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Section d’Etude des Solides Irradies). Aug 1980. 

’ —— NTIS (US Sales Only), A02/ 

From International conference on low dimensional synthetic 
metals; Helsingor, Denmark (10 Au ug 1980). 

We present a brief survey of several recent experimental re- 
sults concerning the transport properties of irradiated 1D. conduc- 
tors, and we show that a reasonable knowledge of the mechanisms 
which account for the changes in the D.C. conductivity either at 
high or low temperatures has been obtained. These mechanisms are: 
firstly the 1-D blocking effects of defects and subsequent transverse 
fixed range phonon activated hopping of single electrons in the me- 
tallic regime, and secondly the charge density waves pinning either 
in the metallic or the insulating regime. As a conclusion we show 
that it is difficult in most of the cases to distinguish between disord- 
ed systems and intrinsic or so-called pure ones. 


4772 (GA-A—16402) Irradiation-induced creep in graph- 
ite: a review. Price, R.J. (General Atomic Co., San Diego, 
CA (USA)). Aug 1981. Contract AT03-76ET35301. 75p. 
S, PC A04/MF AO1. Order Number DE82001141. 

Data on irradiation-induced creep in graphite published since 
1972 are reviewed. Sources include restrained shrinkage tests con- 
ducted at Petten, the Netherlands, tensile creep experiments with 
continuous strain registration at Petten and Grenoble, France, and 
controlled load tests with out-of-reactor strain measurement per- 
formed at Oak Ridge National Laboratory, Petten, and in the 
United Kingdom. The data provide reasonable confirmation of the 
linear viscoelastic creep model with a recoverable transient strain 
component followed by a steady-state strain component, except that 
the steady-state creep coefficient must be treated as a function of 
neutron fluence and is higher for tensile loading than for compres- 
sive loading. The total transient creep strain is approximately equal 
to the preceding elastic strain. No temperature dependence of the 
transient creep parameters has been demonstrated. 


4773 (HU-TFT—80-25) Theory of laser annealing of 
disordered semiconductors. Noga, M. (Helsinki Univ. (Fin- 
land). Research Inst. for Theoretical Physics). 1980. 15p. 
NTIS (US Sales Only), PC A02/MF AO1. 

A theoretical explanation of the disorder-order phase transi- 
tion concerning the ion implanted Si pulsed laser annealing is given. 
The phase transition is related to the Bose condensation of electron- 
hole plasmons. 


4774 (INIS-mf—6160, pp 569) Usage of the ion backs- 
cattering method for studying radiation-induced effects in sili- 
con. Zalyubovskii, I.1.; Dikii, N.P.; Pelikhatyi, N.M.; 
Skakun, N.A.; Storizhko, V.E. 1980. "dn Russian). NTIS 
(US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


4775 (INIS-mf—6326) Hyperfine interactions by Moess- 
bauer effect. Constantinescu, S. (Institutul de Fizica si Teh- 
nologia Materialelor, Bucharest (Romania)). 1980. 29p. (In 
Romanian). NTIS (US Sales Only), PC A03/MF AOI. 


Moessbauer spectroscopy has been used to investigate hyper- 
fine interactions in materials endowed with complex electromagnet- 
ic crystallographic structures. Such structures (MesB;O:3sX bora- 
cite-type systems, for instance), equally interesting from both scien- 
tific and applications viewpoint, are drawing a special attention 
lately on account of their being examined by means of increasingly 
refined experimental techniques. In view of the wide prospects of 
using these materials in various practical fields, this thesis counts 


by complex hyperfine interactions, as well as among the studies of 
electric, magnetic and crystallographic investigation of the Moess- 
bauer nucleus neighbourhood, in boracite-type structures. 


4776 (INIS-mf—6413, pp 49-53) Study of strength 
erties of thin carbon filaments. Erasov, V.S.; Piro: gov, EN; 
Konoplenko, V.P.; Epishin, A.I. 1979. (In ee NTIS 
(US Sales Only), PC A06/MF AO1. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

Described is the technique of testing of carbon filaments 
taking into account both a statistical character of the cross-section 
rigidity and errors connected with filament fixing in grips of testing 
machine and also with deformation of the machine elastic elements. 
The results of tests of filaments with bean-like cross-section and 
maximum diameter 5-7 ym are presented. The effect of sample 
length on strength and carbon filament deformation degree is indi- 
cated. It is recommended to introduce a conditional characteristic 
obtained as a result of division of the ultimate strength on a cross- 
section mean area in order to perform the comparative estimation 
of strength properties of different materials. 


4777 (INP—1030/PL) Hyperfine interactions of °’Fe 
implanted in solids studied by conversion electron Moess- 
bauer spectroscopy. Sawicka, B.D. (Institute of Nuclear 
Physics, Krakow (Poland)). 1978. 124p. NTIS (US Sales 
Only), PC A06/MF AOl1. 

The hyperfine interactions of stable °’Fe nuclei implanted in 
various matrices were studied using conversion electron Moess- 
bauer spectroscopy. The results obtained for *’Fe implanted in alu- 
minium in d-metals in silicon and germanium are presented. The 
properties of the implantation produced materials and the lattice lo- 
cation of iron impurities are discussed. The information concerning 
the volume dependence of the hyperfine interactions and the origin 
of the electric field gradients in solids were obtained. 


4778 (ITEF—129(1979), D> yp 200) Competeomien of of 
beta-radioactive *Li nuclei in monocrystal. S 


tures of process Dzheparov, F.S. (Gosudarstvenn my 
Komitet Ispol'zovaniyu Atomnoj Ehnergii SSS 

Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Lundina, A.A. (AN SSSR, Moscow. Inst. Khimicheskoj 
— yor. (In Russian). NTIS (US Sales Only), PC ‘A03/ 


om Seminar on nuclear theory; Moscow, USSR (Jan - 
May 1979). 


4779 (ITEF—133(1980)) Positron annihilation study on 
radiation damages in A*B* semiconductor compounds irradi- 
ated with gamma quanta and protons. Bochkarev, S.E.; Ivan- 
yutin, L.A.; Komplev, V.P.; Prokop’ev, E.P.; Samoilov, 
V.M.; Firsov, V.G.; Funtikov, Yu.vV. (Gosudarstvennyj Ko- 
mitet Pe Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. 18p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The effect of proton and gamma-radiation on the character- 
istics of annihilation photon angular distribution (APAD) spectra 
has been studied in position annihilation in GaAs and GaP mono- 
crystals. Relative changes of defect accumulation and annealing on 
irradiation and subsequent isochonic sample annealing have been in- 
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vestigated by changing basic parameters of APAD curves. In both 
cases (GaAs and GaP) the changes of APAD spectra parameters as 
a function of annealing temperature have a step character interpret- 
ed by formation of defects of a definite type with different values 
of the annealing activation energy. Coincidence of the data ob- 
tained with the results of analogous investigations of defect forma- 
tion under electron and neutron irradiation performed by different 
methods permits to state that the positron annihilation method is 
highly promising and informative for studying the wide class of ma- 
terials from metals to dielectrics. 


(JEN—473) Thermal annealing of high dose radi- 


energy, and Delgado, 
L. (Junta de Energia Nuclear, Madrid (Spain)). 1980. 131p. 
(In Spanish). NTIS, PC A07/MF AOl1. 

The possible relation between stored energy, thermoluminis- 
cence and colour centre annealing in gamma and electron irradiated 
alkali halides is studied. Thermoluminiscence occurs at temperature 
higher than the temperature at which the main stored energy peak 
appears. No stored energy release is detected in additively coloured 
KCI samples. Plastic deformation and doping with Ca and Sr 
induce a stored energy spectrum different from the spectrum ob- 
served in pure and as cleaved samples, but the amount of stored 
energy does not change for a given irradiation dose. Capacity of 
alkali halides to sotore energy by irradiation increases as the cation 
size decreases. It appears that most of the observed release is not 
related to annealing processes of the radiation induced anion Fren- 
kel pairs. The existence of damage in the cation sublattice with 
which this energy release might be related is considered. 





4781 (JINR—R-17-80-426) Excitation of surface polari- 
tons under the action of laser radiation in narrow-gap semi- 
conductors. 2. Perpendicular polarization of an incident wave. 
Vo ne Se (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1980. 8p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

.The problem of parametric excitation of surface polaritons is 
solved for narrow-gap semiconductors placed under the action of a 
strong electromagnetic radiation field polarized perpendicularly to 
the propagation direction of the polaritons. The expression for the 
instability growth rate is obtained that coincides with that one for 
the surface potential waves if the retardation effect is neglected. It 
is shown that the effect of excitation of a bulk plasma wave does 
not influence the surface polariton amplification process in this 
case. The behaviour of the bulk TE-electromagnetic waves is also 
considered, and the results of the instability analysis are compared 
with that ones obtained previously using the quantum formalism. 


4782 (KIYI—80-2) Parameters of radiation defects in 
GaP and GaAssub(1-x)Psub(x) with thermostimulated current 
measurements, Brailovskii, E.Yu.; Marchuk, N.D. (AN Uk- 
rainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1980. 
4p. (In Russian). NTIS (US Sales Only), PC A03/MF AOl1. 

Introduction of point defects in gallium phosphide crystals 
and GaAssub(1-x)Psub(x) solid solutions under the action of 1 MeV 
electrons is studied by TSC method on Schottky barriers. The TSC 
spectra processing using the computer is given. In GaP crystals the 
dominant electron and hole traps are D-centers (Esub(c)-1.24 eV) 
and M-centers (Esub(v)+ 1.43 eV). The received level spectrum ex- 
plains the compensation of conductivity of n- and p-IGaP under ir- 
radiation. It is shown that main defects observed in electron irradi- 
ated GaP are most likely phosphorus vacancies (D-center)and gal- 
lium vacancies (M-center). 


4783 (LA-UR—81-2544) 28-nm laser damage testing of 
LIF. Foltyn, S.R.; Newman, B.E. (Los Alamos National 


Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 10p. 
(CONF-811117—1). NTIS, PC A02/MF AOl. Order 
Number DE81030133. 

From 13. annual Boulder damage symposium; Boulder, CO, 
USA (17 Nov 1981). 

We have tested several samples of LIF, both single crystal 
and press forged, for damage resistance to 10-ns 248-nm pulses at 
35 pps. The damage thresholds - the highest levels at which no 
damage could be produced - ranged from 4 to 6 J/cm? although 
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some test sites survived irradiation at ~ 30 J/cm* We observed 
that bulk damage is the primary failure mechanism in single crystal 
and press forged samples and that both types exhibit the same 
resistance to laser damage. 


4784 (LA-UR—81-2709) Study of (euopium)/sub 1-x/ 
(tin)/sub x/ molybdenum sulfide at high pressure and high 
magnetic field. Huang, C.Y.; Harrison, D.W.; Wolf, S.A.; 
Fuller, W.W.; Luo, H.L. (Los Alamos National Lab., NM 

SA); Naval Research Lab., Washington, DC (USA); Cali- 
ornia Univ., San Diego, La Jolla (USA)). 1981. Contract 
W-7405-ENG-36. 22p. (CONF-810809—19). NTIS, PC 
A02/MF A0O1. Order Number DE82000579. 

From 16. international conference on low temperature phys- 
ics; Los Angeles, CA, USA (19 Aug 1981). 

The critical fields, H/sub c2/ of Sn/sub x/Eu/sub 1.2-x/ 
MosSs (x = 0.0, 0.12, 0.24, and 0.48) have been measured as a func- 
tion of pressure and temperature using pressures up to 18 kbar, tem- 
peratures from 1.5 K to T/sub c/ (~ 10 K) and magnetic fields up 
to 17 T. The samples with x = 0.0 and x = 0.12 exhibit an ex- 
tremely anomalous dependence of H/sub c2/ on pressure above 13 
kbar. We believe that a strongly pressure dependent exchange inter- 
action producing a compensation field at the Mo site is responsible 
for the unusual behavior in these samples. At a pressure of 14 kbar 
where T/sub c/ is a maximum, we observed a pronounced mini- 
mum in the resistance versus field occurring at fields between 10 T 
and 15 T for temperatures below 4.2 K. We interpret this result as 
evidence for field induced superconductivity. 


4785 (MPD/NBS—161) Space group of the low-tem- 
perature phase of SrTiO;. Okazaki, A.; Willis, B.T.M. 
(UKAEA Atomic amy Research Establishment, Har- 
well. Materials Physics Div.). Aug 1980. 9p. NTIS (US 
Sales Only), PC A02/MF AO1. 

Evidence is presented (from a neutron diffraction study) that 
the space group of the low-temperature phase of strontium titanate 
is not 14/mcm, as believed previously. There are eight possible al- 
ternative space groups in the tetragonal system. 


(SAND—81-0858) Mechanical properties of anhy- 
drite and polyhalite in quasi-static triaxial compression. 
Teufel, L.W. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1981. Contract AC04-76DP00789. 33p. NTIS, 
PC A03/MF AO1. Order Number DE82003195. 

Bedded salt of the Salado Formation at the WIPP site in 
southeastern New Mexico is being considered as a nuclear waste 
containment media. The Salado Formation is composed of 85 to 90 
percent rock salt and the remaining 10 to 15 percent of the forma- 
tion consists primarily of polycrystalline anhydrite, smaller amounts 
of polycrystalline polyhalite, and minor amounts of clay. In order 
to provide a more complete evaluation of the thermomechanical be- 
havior of rock in the Salado Formation adjacent to the proposed 
repository, a rock mechanics testing program has been initiated to 
determine the mechanical properties of the two most abundant non- 
salt rock, anhydrite and polyhalite. This report summarizes the me- 
chanical properties of these two rock types in dry, room tempera- 
ture, quasi-static triaxial compression experiments to 20 MPa con- 
fining pressure. In addition, Coulomb-Mohr and Mises-Drucker cri- 
teria have been fit successfully to both yield and failure stress data. 


4787 (SAND—81-1306C) Pressure and the study of 
quantum effects at structural phase transitions. Samara, G.A. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 7p. (CONF-810827—11). 
NTIS, PC A02/MF AO1. Order Number DE81030207. 

From 8. AIRAPT conference and 19. EHPRG conference; 
Uppsala, Sweden (17 Aug 1981). 

The use of hydrostatic pressure to investigate quantum me- 
chanical effects associated with displacive structural phase transi- 
tions is discussed. Whereas in almost all materials studied the transi- 
tion temperatures (T/sub c/) are sufficiently high at atmospheric 
pressure that there are no experimentally discernible quantum ef- 
fects, the application of pressure can reduce T/sub c/ for a variety 
of materials to T/sub c/ = 0 K, the so-called quantum displacive 
limit. Quantum effects become experimentally very evident on ap- 
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proaching this limit. Pressure results are presented for K2SeQ, and 
K 72Na 2sTaOs and analyzed in terms of recent theoretical models. 
These results demonstrate that pressure is an excellent parameter 
for studying the onset of quantum effects and the behavior at the 
displacive limit. 


4788 (SKBF/KBS-TR—80-13) Swelling pressure of 
highly compacted bentonite. Pusch, . (Svensk 
Kaernbraenslefoersoerjning AB, Stockholm). Aug 1980. 
34p. NTIS (US Sales Only), PC A03/MF AO1. 

Highly compacted, dense Na bentonite is used to isolate 
metal canisters with highly radioactivity waste products from the 
surrounding rock. The main object was to investigate the relation- 
ship between the swelling pressure and bulk density of bentonite 
with special reference to the influence of ion exchange and tem- 
perature. A new type of oedometer for swelling pressure tests was 
developed. It was found that there seemed to be unique relationship 
between the bulk density and the sweeling pressure, and that a tem- 
perature increase to 70deg C reduced the pressure to approximately 
50% of the value at 20degC. It was observed that the pore water 
chemistry was hardle a determinant of the swelling pressure in the 
bulk density above 2 ton per m*. 


4789 (UM-P—81/7) Neutron scattering study of the 
CWD/PSD transition in 2H-TaSe. and 2H-NbSe. by Monc- 
ton, Axe and DiSalvo. Withers, R.L.; Bursill, L.A. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1981. 12p. NTIS (US Sales Only), PC A02/MF AOl1. 

Re-investigation of published neutron scattering data on 2H- 
TaSez shows that published periodic structural distortion phase 
angles are incorrect and thus so are the accepted atomic displace- 
ments. Furthermore an ambiguity of +-a leaves the sense of the 
atomic displacements undetermined. This leads to a new multi- 
domain model for the incommensurate superlattice involving con- 
tributions from both the preferred phase PHI and PHI+7. This +- 
a ambiguity is not finally resolved until the incommensurate/com- 
mensurate transition. 


4790 Models of diffraction from layered ultrathin coher- 
ent structures. Meyer, K.E.; Felcher, G.P.; Sinha, S.K.; 
Schuller, I.K. (Solid State Science Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Journal of Ap- 
plied Physics; 52: No. 11, 6608-6610(Nov 1981). 

We show how relatively simple diffraction theory can be ap- 
plied to layered ultrathin coherent structures to yield diffraction 
patterns with main peaks and satellites. We also discuss how the in- 
troduction of lattice strain into the mode! affects the results, and 
how this modified model might be applied to a real system. 


4791 Effects of rf power and reactant gas pressure on 
plasma deposited amorphous hydrogenated silicon. Potts, J.E.; 
Peterson, E.M.; McMillan, J.A. (Solid State Science Divi- 
sion, Argonne National Laboratory, Argonne, [Illinois 
60439). Journal of Applied Physics; 52: No. 11, 6665- 
6672(Nov 1981). 

The properties of amorphous hydrogenated silicon films pro- 
duced at room temperature by rf glow discharge decomposition of 
silane have been studied while systematically varying the rf power 
and the pressure of the reactant gas. The structure and composition 
of the films were monitored by measuring the optical gap, IR vi- 
brational spectrum, and the hydrogen evolution rate. Evidence is 
seen for an improvement of film quality at high rf power levels. 
Such improvement is discussed in terms of energetic ion bombard- 
ment of the growth surface. The significance of ion bombardment 
is emphasized by comparing films grown simultaneously on biased 
and unbiased electrodes. Increasing pressure moderates the ion 
bombardment energies and diminishes the film quality. 


4792 Computation of photoconductivity in insulators in 
the space charge and recombination regime: Application to 
PbO films. Hughes, R.C.; Sokel, R.J. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Journal of Ap- 
plied Physics; 52: No. 11, 6743-6748(Nov 1981). 

Exact solutions for the photoconductivity of insulators with 
space charge (caused by deep trapping) and recombination require 
numerical methods for solving coupled, nonlinear differential equa- 
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tions. A method for obtaining computer solutions is outlined and 
the parameters required for fitting existing data for the photocon- 
ductor PbO are given. The carrier lifetimes are found to be much 
longer than previously assumed and the recombination coefficients 
for free with trapped carriers are found to be very large, close to 
diffusion controlled. The predictions for the time required to 
achieve steady state were found to be unexpectedly long, a result of 
the feedback between trapping and recombination. 


4793 Transverse acoustoelectric effect in the separated- 
medium surface-wave configuration. Fritz, I.J. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics; §2: No. 11, 6749-6756(Nov 1981) 

The transverse acoustoelectric voltage (TAV) produced in 
an ideal semiconductor by a surface acoustic wave propagating 
along an adjacent piezoelectric has been recalculated following a 
procedure similar to that in the original calculation of Gulyaev et 
al. [Yu. V. Gulyaev, A. Yu. Karabanov, A. M. Kmita, A. V. 
Medved’, and Sh. S. Tursunov, Fiz. Tverd. Tela 12, 2595 (1970)]. It 
appears that the original calculation contains an algebraic error, 
which results in an incorrect functional form for the TAV. In par- 
ticular, it is shown here that the TAV undergoes a reversal of sign 
as function of frequency (or resistivity), even under flatband condi- 
tions and with only a single carrier type being involved in the inter- 
action. At low frequencies (or low resistivities) the sign of the 
transverse effect is such that the surface of the semiconductor is ac- 
cumulated, in agreement with experiments on low-resistivity materi- 
als. The present calculations agree (in the appropriate limits) with 
the more material ionization as well as by including the free-elec- 
tron stopping power. We discuss both the phenomenon of range 
shortening and range relengthening in heated material. Our prelimi- 
nary calield and is due to the “supercooling” of the electron subsys- 
tem under these conditions. 


4794 Ex tal determination of the particle reflec- 
tion coefficients of low-energy (100—1500 eV) *He and ‘He 
atoms from the (110) plane of tungsten. Amano, J.; Seidman, 
D.N. (Cornell University, Bard Hall, Department of Materi- 
als Science and Engineering and the Materials Science 
Center, Ithaca, New York 14853—0121). Journal of Applied 
Physics; 52: No. 11, 6934-6938(Nov 1981). 

The particle reflection coefficients (R/sub N/ ) for low- 
energy (100—1500 eV) implanted *He and ‘He atoms were deter- 
mined employing the atom-probe field-ion microscope (FIM) tech- 
nique. The implantations were made in situ at 60 K with the ion 
beam parallel to the [110] direction, within +- 5° of tungsten; the 
atom-probe FIM analysis were also performed at 60 K. At this tem- 
perature both the *He and ‘He atoms, as shown in our earlier 
work, are completely immobile. After an implantation, to a given 
fluence, the value of the particle retention coefficient (T/sub N/ ) 
was determined directly from the total measured number of helium 
atoms retained in the range profile that was parallel to the [110] di- 
rection. Then the value of R/sub N/ was calculated from the rela- 
tionship R/sub N/ = 1-T/sub N/. The experimental value of R/ 
sub N/ decreases from ~0.85 to ~0.25, as the energy of the inci- 
dent helium ion beam increases from 100 to 1500 eV. 


4795 Effect of hydrogen on the diode properties of reac- 
tively sputtered amorphous silicon Schottky barrier struc- 
tures. Morel, D.L.; Moustakas, T.D. (Corporate Research 
Laboratory, Exxon Research and Engineering Company, 
Linden, New Jersey 07036). Applied Physics Letters; 39: No. 
8, 612-614(15 Oct 1981). XZ-0-2919. 

The diode properties of reactively sputtered hydrogenated 
amorphous silicon Schottky barrier structures (a-SiH/sub x/ /Pt) 
have been investigated. We find a systematic relation between the 
changes in the open circuit voltage, the barrier height, and the 
diode quality factor. These results are accounted for by assuming 
that hydrogen incorporation into the amorphous silicon network re- 
moves states from the top of the valence band and sharpens the va- 
lence-band tail. Interfacial oxide layers play a significant role in the 
low hydrogen content, and low band-gap regime. 
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4796 Modification of grain boundaries in polycrystalline 

silicon with fluorine and oxygen. Ginley, D.S. (Sandia Na- 

tional Laboratories Albuquerque, New Mexico 87185). Ap- 
lied Physics Letters; 39: No. 8, 624-626(15 Oct 1981). AC04- 
6DP00789. 

Hydrogen plasmas have been shown to significantly reduce 
barrier heights and recombination center densities in the grain 
boundaries in polycrystalline silicon. These results have stimulated 
interest in the use of other modifying agents. We demonstrate here 
that the exposure of n-type polycrystalline silicon to fluorine and 
oxygen in molecular and atomic forms can result in increased po- 
tential barrier heights. This has implications for the development of 
silicon varistors and capacitors for use in integrated circuits. 


4797 Laser bonded n-GaAs/p-GaSb heterojunction inter- 
cell Ohmic contact. Yang, H.T.; Zehr, S.W. (Rockwell In- 
ternational Microelectronics Research and re 
Center, Thousand Oaks, California 91360). A hysics 
Letters; 39: No. 8, 634-636(15 Oct 1981). XS-9-8058-2. 

An n-GaAs/p-GaSb heterojunction intercell Ohmic contact 
(IOC) has been formed by a laser bonding procedure. Resistance 
per unit area of 5 x 10~* 2-cm? has been obtained as an upper limit. 
This IOC is able to provide sufficiently good electrical connection 
between two adjacent subcells of a monolithic multicolor solar con- 
verter operating at several hundred suns concentration with the in- 
significant I?R loss. 


4798 Evidence for interdiffusion of hydronium and 
alkali ions in leached glasses. Tsong, 1.S.T.; Houser, C.A.; 
White, W.B.; Wintenberg, A.L.; Miller, P.D.; Moak, C.D 
(Materials Research Laboratory, The Pennsylvania State 
University, Univeristy Park, Pennsylvania 16802). Applied 
Physics Letters; 39: No. 8, 669-670(15 Oct 1981). EY-76-8-02 
2754; W-7405-ENG-26. 

The interdiffusion mechanism governing the leaching (or hy- 
dration) of glasses is studied using the ‘°F resonant nuclear reac- 
tion. By measuring the number of hydrogen ions in the surface 
layers of leached glasses, we have identified that a hydronium- 
sodium ion exchange process is in operation in leached commercial 
glasses while it is less conclusive as to the exact mechanism respon- 
sible for the leaching of simple laboratory binary and ternary glass- 
es. 


4799 Structural investigation of thin films of diamond- 
like carbon. Vora, H.; Moravec, T.J. (Honeywell Corporate 
Technology Center, 10701 Lyndale Avenue South, Bloo- 
mington, Minnesota 55420). Journal of a Physics; 52: 
No. 10, 6151-6157(Oct 1981). XS-0-9010- 

Diamondlike carbon films produced wl by ion-beam tech- 
nique and by radio-frequency (rf) plasma decomposition of hydro- 
carbon gases (C,Hio, C2He, C3Hs, and CH,) have been examined 
using the technique of transmission electron microscopy. Although 
these examinations indicate that these films are predominantly 
amorphous, both single-crystal and polycrystalline diffraction pat- 
terns have been obtained from films of both types that indicate for- 
mation of several different phases. Some of these phases appear to 
be cubic and could be new forms of carbon. The results of second- 
ary ion mass spectrometric analysis of carbon films produced by rf 
plasma decomposition of hydrocarbon gases are also discussed. 


4800 (RISLEY-Trans—4144) Review of product proper- 
ties of bituminised waste concentrates from reprocessing, nu- 
clear research facilities, and nuclear power stations. Kluger, 
W.; Koester, R.; Krause, H. EA Risley Nuclear 
Power Development Establishment). 1979. Translation of 
KfK—2796, March 1979. 29p. Available from UKAEA, 
Risley Nuclear Power Development Establishment. 

The subject is covered in sections, entitled: introduction; 
chemical composition of wastes; leaching behaviour of bitumen 
products; radiation resistance of bitumen products (mechanical and 
physical properties, radiolysis gas formation); thermal stability of bi- 
tumen products; other properties (sedimentation). 
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4801 (UCRL-Trans—11708) Ionic radical theory of 
crystalline and nonlinear effects. IV. 
Calculation of linear 


optical 
ty of BaTiO;, tungsten- 
bronze, LiNbO; type crystals. 
Li Hsueh Pao ; 27: No. 1, 41-45(1978). Contract W-7405- 


Chen, C. Translated from Wu 
ENG-48. 10p. NTIS, PC A02/MF AOl. Order Number 
DE8 1030657. 

The indices of refraction of 9 BaTiOs, tungsten bronze and 
LiNbO; type crystals are systematically calculated by using the 
oxygen octahedron radical model and localized orbital wave func- 
tions. Since no adjustable parameters are introduced, the calculated 
values differ from the experimental values by only about 10%. Ac- 
cordingly, the computation method of using the oxygen octahedron 
radical model and localized orbital wave functions not only is capa- 
ble of explaining quantitatively the mechanisms of the EO and 
NLO effects of these two types of material, but is also capable of 
clarifying various properties of the optical frequency polarizability. 
The calculations in this paper further indicate that, although the de- 
ciding factor for producing EO and NLO effects in a crystal is the 
odd term lattice field, its effect on the linear polarizability happens 
to be rather small. Finally, some discussions are focused on the reli- 
ability of the localized orbital method. 


4802 (UCRL-Trans—11707) Ionic radical theory of 

and nonlinear optical effects. II. 
Calculation of second harmonic generation coefficient of a- 
LiIO; crystal using (1O;)~' radical molecular orbitals. Chen, 
C. Translated from Wu Li Hsueh Pao ; 26: No. 2, 124- 
131(Mar 1977). Contract W-7405-ENG-48. 16p. NTIS, PC 
A02/MF A0O1. Order Number DE82000140. 

An (103) ionic radical model is proposed for the SHG 
effect of iodate crystals. The SHG coefficient for aLilOs is calcu- 
lated using (IO3)~' radical molecular orbitals and the calculated 
value agrees well with experimental data. It is concluded that the 
SHG effect of iodate crystals is primarily determined by (IOs3)™* 
radicals and its covalent orbitals. In the (IO3)~' ion, the major con- 
tribution to the SHF effect is from the isolated electron orbital of 
iodine and the 2 o > 2py > orbitals of oxygen. 
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(AECL—7094) Progress report Chemistry and Ma- 
tortals Division, 1 April-30 June, 1980. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Sep 1980. 91p. (PR-CMa—S53). NTIS (US Sales 
Only), PC AO5/MF AO0O1. 

By a combination of electrostatic and magnetic deflection it 
has been possible to examine the yield of ions scattered through 
180° from the surface region of a variety of solid targets. Progress 
has been made in establishing a basis for quantitative assay of multi- 
ple vacancy clusters around single solute atoms in dilute alloys. HF 
laser-induced decomposition of 2,2,2,-trifluoroethanol has been stud- 
ied as a function of laser fluence. The oxidation of carbon monox- 
ide adsorbed on the (111) crystal face of platinum has been investi- 
gated further. Vacuum pumping systems of the D/H mass spec- 
trometers have been replaced with turbo-molecular pumping sys- 
tems, reducing the HD* background five-fold. Three iodine species, 
I-, 10s-, and I0,-, have been successfully separated and detected in 
aqueous solutions in the course of iodine specification studies. It has 
been shown that the occurrence of groups of grains with preferen- 
tially tangential basal poles serves to locate any radial hydrides at 
the inside surface of Zircaloy fuel cladding, but does not make any 
additional contribution to the susceptibility of the cladding to 
iodine induced stress corrosion cracking. The orientation relation- 
ships between oxide and metal on the (0001), (1120) and (1010) 
planes of zirconium single crystals show a different relationship for 
each of the principal planes. Further studies in the High Voltage 
Electron Microscope at AERE, Harwell confirm that electron irra- 
diation produces only interstitial loops, and does not introduce 
<c>-component dislocations in zirconium. The microtome has 
been improved to the point where layers of a ductile metal (zircon- 
ium) down to 70 nm can be reproducibly removed. 
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(ORNL—5757, 53-80) Basic science and tech- 
a. Nov 1981. NTIS, 


A10/MF A01. Order Number 
DE82003522. 


In Chemical Technology Division. Progress report, April 1, 
1979-March 31, 1981. 

New extractants for lanthanides, actinides, alcohols, iron, 
ash, etc. were studied in the Separations Science program. Topics 
studied in the Fuel Cycle Chemistry program included Np and Pu 
photochemistry, Raman studies of actinides, solvent extraction of 
Ru, Tc, and Re by TBP, and Mo- and Zr-containing precipitates in 
high-level waste and fuel reprocessing solutions. Chemical Engi- 
neering research included development of a continuous annular 
chromatograh, granular electrofiltration for removing small parti- 
cles, high-temperature slagging for extracting copper, CH, purifica- 
tion, and sedimentation. Recovery of alumina from fly ash by disso- 
lution was studied. Thermodynamics and compatibility of Th and U 
carbides with clad alloys were studied. It was found that yttrium 
sorbents can remove tritium from lithium. (DLC) 
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REFER ALSO TO CITATION(S) 3173, 3177, 3209, | = 3323, 3323, 
3329, 3330, 3337, 3384, 3467, 3476, 3477, 4085, 4871, 527: 


4805 | gt nt Isotopic determination of lead by 
secondary ion Interim report. Bertrand, 
P.A.; Bayer, 1 R.; " Fleischauer, P.D. ( i Corp., El Se- 
gundo, CA (USA)). 15 Dec 1980. 20p S, PC ‘A02/MF 


A method is described by which samples containing as little 
as 5 ng of lead can be isotopically analyzed. The procedure was 
developed for use with lubricating oils containing additives labeled 
with particular lead isotopes, but it can also be applied to the deter- 
mination of lead in other materials. It consists of three steps: (1) di- 
gestion of the organic sample to release the lead into aqueous solu- 
tion, (2) anodic deposition of the lead onto platinum electrodes, and 
(3) secondary ion mass spectrometry. Quantitative determination of 
the amount of lead in a sample can be accomplished by adding to 
the sample a known amount of a standard lead compound with an 
isotopic composition different from the sample. 


(AD-A—094004) ag eaten high- 

infrared : application to 

port *1978- June 1979, 

Fisher, C.J.; Dixon, W.P. (Arnold ey Develop- 


ment Center, Arnold Air Force Station, TN (USA)). Jan 
1981. 32p. NTIS, PC A03/MF AO1. 

The analytic basis of an optical absorption technique suitable 
for a single line-of-sight determination of average gaseous species 
number densities in the presence of concentration, pressure and 
temperature gradients, and particulate loading is presented and ap- 
plied to carbon monoxide (CO). Applying the technique involves 
using the power of very high-resolution infrared (IR) spectroscopy, 
now made available by tunable diode lasers. The method requires 
the construction of functions of molecular line strengths that are 
nearly temperature independent. A method of constructing these 
functions is described and applied to the case of CO. Possible appli- 
cations to practical combustion systems are also outlined. 


4807 (AECL—6969) Spectrographic analysis of plutoni- 
um oxide or mixed plutonium oxide/uranium oxide fuel pel- 
lets by the dried residue technique. Jarbo, G.J.; Faught, P.; 
Hildebrandt, B. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). May 1980. 11p. 
NTIS (US Sales Only), PC A02/MF AO1. 

An emission spectrographic method for the quantitative de- 
termination of metallic impurities in plutonium oxide and mixed 
plutonium oxide/uranium oxide is described. The fuel is dissolved 
in nitric acid and the plutonium and/or uranium extracted with tri- 
butyl phosphate. A small aliquot of the aqueous residue is dried on 
a ‘mini’ pyrolytic graphite plate and excited by high voltage AC 
spark in an oxygen atmosphere. Spectra are recorded in a region 
which has been specially selected to record simultaneously lines of 
boron and cadmium in the 2nd order and all the other elements of 
interest in the Ist order. Indium is used as an internal standard. The 
excitation of very small quantities of the uraniumm/plutonium free 
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residue by high voltage spark, together with three separate levels of 
containment reduce the hazards to personnel and the environment 
to a minimum with limited effect on sensitivity and accuracy of the 
results. 


(AERE-R—9022) High resolution y spectra of 40- 
as had » dita eteen aedtoan Pan 8. heamananat 
i eare radionuclides and nuclear interferences observed. Wil- 

D.R.; Hislop, JS. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Environmental and my 
Sciences Div.). Sep 1980. 32p. NTIS (US Sales Only), PC 
A03/MF AO1. 

A table of rays observed in the high resolution y ray spec- 
tra of 40 to 44 MeV y photon activation products is presented. This 
table is arranged in order of increasing ‘y ray energy and the parent 
isotopes, their half-lives and their inactive precursors are identified. 
Nuclear interferences caused by production of an active isotope 
from different parent elements have been identified and evaluated 
quantitatively. These are also tabulated. 


(AERE-R—9212) Analysis of irradiated Magnox 
fuel for fission and actinide elements. Foster, E.; 
Fudge, A.J.; Glover, K.M.; Wiltshire, R.A.P. 
Atomic Energy Research Establishment, Harwell. Chemis- 
wf > Mar 1980. 23p. NTIS (US Sales Only), PC A02/ 
This report describes the methods used for, and the results 
obtained from, chemical and isotopic analysis of four Magnox fuel 
samples of known irradiation history. The analysis of this material 
was carried out in conjunction with CEGB, Berkeley Nuclear Lab- 
oratories and BNFL. The data obtained was used to evaluate the 
accuracy of fuel composition as predicted by computer codes such 
as RICE (Reactor Inventory Code). 


4810 (AGNS—35900-CONF-145) Energy-dispersive x- 
ray-fluorescence analysis for on-line uranium-concentration 
measurement. Henderson, B.C.; Lee, R.S.; Huff, G.A,; 
Camp, D.C. (Allied-General Nuclear Services, Barnwell, 
SC (USA)). 1981. Contract AC09-78ET35900. 12p. 
(CONF-811025—8). NTIS, PC A02/MF AOl. Order 
Number DE82001116. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

An on-line monitor capable of near-real-time measurement of 
uranium concentrations in process streams has been developed and 
demonstrated. The monitor, which uses energy dispersive x-ray flu- 
orescence analysis techniques, has been evaluated in the laboratory 
and in a solvent extraction column study using natural uranium. 
Concentrations in the range 0.5 to 150 g/l have been measured in 
both flowing aqueous and organic streams. For streams with urani- 
um concentrations in the range 20 to 150 g/l, data collection times 
of 300 seconds are sufficient to measure the concentration with less 
than 2% error. Streams which have lower concentrations require 
longer data collection times to provide the same measurement 
error. The results are used for nuclear material inventory and proc- 
ess control. 


4811 ee ee Determination of free 
acid in plutonium (IV) solutions - ee a ak, 
metrically. Williams,, T.L.; Tucker, G.M.; H G.A.; 
Jordan, L. G. (Allied-General Nuclear Services, Barnwell, 
Sc (USA)). Sep 1981. Contract AC09-78ET35900. 13p. 
(CONF-811025—2). NTIS, PC A02/MF AOl. Order 
Number DE82000625. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

 thermometric titration technique was found to offer cer- 

tain advantages over potentiometry in the determination of free 
acid in Pu(IV) solutions. The thermometric technique was applied 
to the determination of free acid in plutonium nitrate solutions 
using potassium fluoride to suppress the hydrolytic interference of 
plutonium(IV). The results indicate that 0.2 to 2.0 milliequivalents 
of free acid can be determined with acceptable bias and precision in 
solutions containing up to 30 milligrams of plutonium. In contrast, 
neither the thermometric nor the potentiometric technique was suit- 
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able for samples containing more than eight milligrams of plutoni- 
um complexed with potassium oxalate (K2OX). 


(ANL/ES—118) Analysis of the a spectra of 


M.H. (Argonne National Lab., IL (USA)). 
tract W- 3 109-ENG-38. 101p. NTIS, PC A 
Order Number DE82003252. 

This report describes the identification of radionuclides in 
the uranium, actinium, and thorium series by analysis of gamma 
spectra in the energy range of 40 to 1400 keV. Energies and abso- 
lute efficiencies for each gamma line were measured by means of a 
high-resolution germanium detector and compared with those in 
the literature. A gamma spectroscopy method, which utilizes an on- 
line computer for deconvolution of spectra, search and identifica- 
tion of each line, and estimation of activity for each radionuclide, 
was used to analyze soil and uranium tailings, and ore. 


/MF AOl. 


4813 (CEA-CONF—5332) Coulometric determination of 
U, Pu and Am. A) to the determination of trace ele- 
ments. Bergey, C. (CEA, 75 - Paris (France). Direction des 
(CONT S008 Militaires). Aug 1980. 23p. ~ French). 

- INF-800826—3). NTIS (US Sales Only), PC A02/MF 
c 1. 

From 8. international microchemical symposium; Graz, Aus- 
tria (25 Aug 1980). 

The determination of microquantities of actinides by isotopic 
dilution and mass spectrometry is commonly used in nuclear indus- 
try. For this method calibrated solutions of isotopic diluants are re- 
quired. Coulometric techniques have been developed for this cali- 
bration. For uranium and plutonium controlled-potential coulo- 
metry has been used and this technique adapted to the determina- 
tion of small masses. For americium the given-intensity coulometric 
assay technique has been applied. The measurement is based on 
electrochemical reduction by americium additions of Hg** ions, 
displaced in acetic solution at pHS from the Hg EDTA™~ complex; 
the Hg** ions are then reduced on a mercury electrode and the 
end-of-reaction point is determined by amperometry using to polar- 
ized electrodes. The integration of the Hg** ion reduction current 
is directly proportional to the quantity of Am added to the mea- 
surement cell. 


4814 (CEA-N—2140) Determination of technetium 99 in 
marine biological samples. Choice of a method. Patti, F.; Cap- 
pellini, L.; Jeanmaire, L. (CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Protection). 
Jun 1980. 12p. (In French). NTIS (US Sales Only), PC 
A02/MF AO1. 

The technique is easily carried out; it can be applied to the 
simultaneous analysis of several samples and requires no special in- 
strumentation. Chemical yields, reproductibility and sensitivity are 
satisfactory. The technique is based on the formation of pertechne- 
tate ions un-entrained by hydroxides and retained on anionic resins; 
the nitric eluate is evaporated to dryness and its B-activity counted. 
The detection limit for 50 g of dry matter is 0.1 pCi.g~*. 


4815 (CONF-811025—12) Design and evaluation of a 
microcomputer-controlled remote pipetter system. Goeringer, 
D.E.; Klatt, L.N. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 17p. NTIS, PC A02/MF 
AOl. Order Number DE82001447. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

A remote pipetter has been designed and evaluated. The 
system is suitable for use in either a hot-cell or a glove-box environ- 
ment and, therefore, is applicable in any situation where operating 
personnel must be separated from hazardous materials. The princi- 
ple of operation for the pipetter is the displacement of liquid via a 
calibrated, screw-driven plunger. Variably sized aliquots of 1 to 
1000 yL can be delivered. A steppng motor is used to move the 
plunger, and its position is verified with a linear variable differential 
transformer. The unit is controlled by a microcomputer. Besides the 
required operation sequences and error checking, a self-calibration 
check has been designed into the software. Measured accuracies 
and precisions of aliquot delivery are 0.4 and 0.2%, respectively. 
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-— fama ae Gatlinburg conference: ba- 


in analytical mes Shults, W.D. 
(Oak R Ridge National Lab., TN (USA)). 1981. Contract W- 
26. 9p. NTIS, PC A02/MF AO1. Order Number 


7405-EN 
DE82002906. 

From 25. conference on analytical chemistry and nuclear 
eee Gatlinburg, TN, —_ (6 Oct 1981). 

Much progress has been made in the field of analytical 
chemistry over the past twenty-five years. The AEC-ERDA-DOE 
family of laboratories contributed greatly to this progress. It is not 
surprising then to find a close correlation between program content 
of past Gatlinburg conferences and developments in analytical 
methodology. These conferences have proved to be a barometer of 
technical status. ; 


4817 (CONF-811086—4) Multicomponent isolation and 
analysis of polynuclear aromatics. Tomkins, B.A.; Griest, 
W.H.; Caton, J.E.; Reagan, R.R. (Oak Ridge National Lab., 
TN (USA)). 1981. Contenet W-7405-ENG-26. 12p. NTIS, 
PC A02/MF A0O1. Order Number DE82002903. 

From 6. symposium on polycyclic aromatic hydrocarbons; 
Columbus, OH, USA (27 Oct 1981). 

Semi-preparative scale high-pressure liquid chromatography 
using bonded normal-phase columns offers an attractive alternative 
to the classical solvent partition/adsorption column chromatogra- 
phic procedure for obtaining polycyclic aromatic hydrocarbons 
(PAH) or a polycyclic aromatic amines (PAA) fraction of purity 
suitable for analysis by gas chromatography. Sample matrices rang- 
ing from fossil fuels to air particulate extracts can be fractionated 
successfully if the appropriate polarity column is chosen. The appa- 
ratus is low-cost, gives reproducible results, does not require an ex- 
pensive solvent gradient programmer, and can operate unattended. 


4818 (DOE/EV/10694—4) Computer program to proc- 
ess data from a direct-current plasma-emission spectrometer. 
Bankston, D.C. (Woods Hole Oceanographic Institution, 
MA (USA)). Oct 1981. Contract AC02-81EV10694. 29p. 
(WHOI—81-88). NTIS, PC A03/MF A011. Order Number 
DE82003666. 

This program processes data from a Spectraspan IIB spec- 
trometer retrofitted with a Spectrajet III plasma excitation source 
(Spectrametrics, Inc., Andover, MA). The spectrometer is operated 
manually and can determine only one element at a time. According- 
ly, the program treats data for each element individually. Two of 
the spectrometer’s performance characteristics tend to change 
gradually during normal operation: average blank count and analyt- 
ical sensitivity. The program compensates for these variations. For 
the program to process data from the spectrometer, a reagent blank 
and a high standard (in this order) should be aspirated first; then 
the high standard and blank (in this order) should be run again after 
every six or fewer samples. The program, moreover, causes all data 
to be converted to logarithmic form before being used in computa- 
tion. This makes possible the calculation of statistically valid confi- 
dence limits about predicted analyte concentrations. The program 
consists of a main section, DCPEOES, and three external subrou- 
tines: BASELINE, SENSITIV, and XLNSQFT. BASELINE com- 
pensates for any change in the average blank count, and SENSI- 
TIV corrects for any variation in anaytical sensitivity. XLNSQFT 
governs all correlation and prediction functions and has two inter- 
changeable versions: one for first-order; the other for second-order, 
correlation. 


4819 (DP—1609) Loading and unloading resin from 
MPPF rapid ion-exchange columns. Ng, W.C. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Oct 1981. Contract AC09-76SR00001. 27p. NTIS, PC 
A03/MF AO1. Order Number DE82001703. 

A process was developed which permits changing the resin 
in the Multipurpose Processing Facility Rapid Ion Exchange col- 
umns, without replacing the entire column assembly. The columns 
remain on the rack during the resin removal and replacement. The 
resin displacement process consists of a resin unloading and a resin 
loading step. During resin removal, the spent resin is hydraulically 
displaced from the columns to a resin collection tank, and then 
transferred to the evaporator for dissolution. Fresh resin is loaded 
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into the empty column by hydraulic displacement or a combination 
of vacuum loading followed by hydraulic displacement. In the hy- 
draulic displacement loading process, the amount of fresh resin 
needed to load the columns is transferred to a resin displacement 
tank where the resin is hydraulically displaced to the appropriate 
column. In the vacuum loading process, part of the resin feed is 
loaded directly into the column by applying a negative pressure to 
the column. 


4820 (DP—1611) Three-stage mass spectrometer for iso- 
topic analysis of radionuclides in environmental samples. Hal- 
verson, J.E. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Sep 1981. Contract 
AC09-76SR00001. 14p. NTIS, PC A02/MF AOl. Order 
Number DE82001739. 

A three-stage mass spectrometer was constructed for isoto- 
pic analysis of several radioactive as well as stable elements at envi- 
ronmental levels. The spectrometer is interfaced to a digital com- 
puter, which controls the operation of the spectrometer, accumu- 
lates data, reduces data, and prints a final result. The spectrometer 
has demonstrated the capability of measuring the isotopic composi- 
tion of plutonium samples as small as 0.005 picogram and has an 
abundance sensitivity greater than 10° 


4821 (EHD—77-14) Chemical procedures for the deter- 
mination of *°Sr and *°’Cs in surface waters, fresh water 
algae and fresh water fish, Dumouchel, P.G.; Measures, 
M.P.; T: chi, H. (Department of National Health and 
Welfare, wa, “ine (Canada). Health Protection 
Branch). 1977. 20p. (In English and French). NTIS (US 
Sales Only), PC Ai 2/MF AOl. 

This report describes the analytical methods used at Radi- 
ation Protection Bureau for the Determination of ®Sr, Sr and 
137Cs in surface waters, fresh water algae and fresh water fish. 


4822 (EHD—77-15) Method for collection of drinking 
water samples for Sr and ‘°’Cs analysis. Dumouchel, G.; 
Measures, M.P.; Taniguchi, H. (Department of National 
Health and Welfare, Ottawa, Ontario (Canada). Health Pro- 
tection Branch). 1977. 6p. (In English and French). NTIS 
(US Sales Only), PC A02/MF AOI. 

Expansion of the reactor monitoring program has increased 
in the Reactor Monitoring Unit. It has therefore become necessary 
to modify laboratory procedures in order to reduce processing time 
per sample. A method using a cation exchange resin was developed 
to collect *Sr and '°’Cs ions from lake water sampled in the vicin- 
ity of the Pickering Generating Station. This method eliminates the 
need to ship large water samples, eliminates the evaporation step 
during analysis and reduces the cost per analysis. 


(HASL—300-Suppl.9) EML Procedures Manual, 
HASL-300. (Department of Energy, New York (USA). En- 
vironmental Measurements Lab.). 28 Sep 1981. 80p. NTIS, 
PC A05/MF AO1. Order Number DE82001669. 

Additions and corrections for the EML Procedures Manual, 
HASL-300, are presented for the following areas: wet/dry collec- 
tor; ion chamber; field gamma spectrometry; TLD; reactive gas 
monitoring; cesium; cadmium and lead; carbon dioxide; polynuclear 
aromatic hydrocarbons; manganese precipitation samples; iron pre- 
cipitation samples; aluminium precipitation samples; and lead pre- 
cipitation samples. 


4824 (IAEA-R—2241-F) Research on activation analysis 
using short-lived isotopes and a multi-purpose isotopic neu- 
tron irradiator. Part of a coordinated programme on on-line 
X-ray and neutron techniques for industrial process control. 
Final report for the period 1 January 1979 - 31 December 
1980. Ozek, F. (International Atomic Energy Agency, 
Vienna (Austria)). Feb 1981. 13p. NTIS (US Sales Only), 
PC A02/MF AOl1. 

A method of cyclic activation analysis (CA) has been studied 
and applied. A theoretical comparison between cyclic and conven- 
tional neutron activation analysis of gold has been made. The opti- 
mum number of cycles in cyclic activation have been investigated 
and an equation for the rapid calculation of the number of cycles is 
proposed. The isotopic neutron irradiation system including the 5Ci 
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Pu-Be neutron source was designed and constructed. The system is 
flexible and transportable and is capable of carrying out prompt and 
conventional delay gamma-ray analysis and cyclic activation of 
bulk materials. The advantages as well as the disadvantages of neu- 
tron activation analysis with the use of short-lived nuclides were 
considered, and can be summarized as follows: Advantages: satura- 
tion factor approaches unity, speed of analysis, low cost of analysis, 
increased selectivity, reduced matrix activities. Disadvantages: 
proximity of neutron source, chemical separation hardly possible or 
impossible. 


4825 CORDES Dat of Se cadeaes of Ge br 
tercomparison samples of natural dioxide SR-1. Aigner, H.; 
Kuhn, E.; Deron, S. (International Atomic Ener, Agen 
Vienna (Austria). Aug 1980. 4lp. NTIS (US Sales » 
PC A03/MF AOl. 

Samples of a homogeneous powder of natural uranium diox- 
ide, SR-1, were distributed to 37 laboratories in November 1977 for 
intercomparison of the precisions and accuracies of wet chemical 
assays. 17 laboratories reported 18 sets of results (one laboratory 
applied two techniques). The analytical methods which were ap- 
plied were: titration (11), coulometry (2), precipitation-gravimetry 
(1), flourimetry (2), X-Ray flourescence (1) and neutron activation 
(1). Analysis of variance yield for each combination of laboratory 
and technique the estimates of the measurement errors, the dissolu- 
tion or treatment errors and the fluctuation of the measurements be- 
tween sample bottles. Time effects have also been tested. The mea- 
surement errors vary between 0.01% and 6.4%. Eleven laboratories 
agree within 0.25% with the reference value. No mean obtained by 
wet chemical methods is biased by more than 0.4%. The biases of 
the other methods (flourimetry, X-Ray fluorescence and neutron 
activation) vary between 0.5% and 4.3%. The biases of 9 laborato- 
ries or techniques are greater than expected from their random 
errors. The mean bias of the fourteen wet chemical methods is 
equal to 0.08% U with a standard deviation of +-0.18% U. 


(IEA—530) agen and thorium determination in 
pyrochlore by by activation anal with epithermal neutrons. 
ochemical separation of **°Np and 7**Pa, — —_ S. 
quae de Energia Atomica, Sao Paulo (Brazil). Cen 
de Operacao e Utilizacao do Reator de Pesquisas). Ag 
1979. 13p. (In Portuguese). NTIS (US Sales Only), 
A02/MF AOl1. 

Pyrochlore samples were analyzed to determine uranium and 
thorium by epithermal neutron activation analysis using destructive 
and non-destructive methods. The samples were irradiated during 8 
hours and the activites of the radioisotopes **Np and **Pa were 
measured. After various cooling times, the shortest being of 3 days, 
the non-destructive analyses were made by using multichannel ana- 
lyzers coupled to Ge(Li) and Nal(Ti) detectors. After a cooling 
time of 60 hours the destructive analyses were started and the 
measurements were carried out by means of a multichannel analyz- 
er coupled to a Nal(Ti) detector. Fusion of the mineral sample with 
KF and KHSO, was carried out before the radiochemical separa- 
tion. 7*°Np was separated from the irradiated matrix by coprecipita- 
tion with LaFs, leaving ***Pa in solution. LaF; was dissolved with 
HsBOs and after a scavenging step, the solution was concentrated 
and counted. After elimination of interfering elements by anion ex- 
change, ***Pa was coprecipitated with zirconium phosphate and 
counted. The mean value for the recovery of added tracer found 
for six replicate analyses, was 95,6% +- 3,7 for ***Np, and for five 
replicates was 86,6% +- 1,8 for ***Pa. The results obtained for 
thorium by destructive and non-destructive analyses were on the 
same level, and the results obtained for uranium by destructive 
analysis were higher than those obtained by using non-destructive 
method. 


4827 (IEA—532) Investigations on the determination of 
yttrium by neutron activation analysis. Application of the 
substoichiometric technique. da Silva, D.I.T.; Atalla, L.T. 
(Instituto de Energia Atomica, Sao Paulo (Brazil). Centro 
de Operacao e Utilizacao do Reator de Pesquisas). Aug 
1979. 10p. NTIS (US Sales Only), PC A02/MF A0O1. 

The separation of yttrium from lanthanide elements by ex- 
traction chromatography, using di(2-ethylhexyl) orthophosphoric 
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acid (HDEHP) as the stationary phase, kieselguhr as the inert sup- 
port and HNOs solution as the mobile phase, was studied. More 
than 50% of yttrium, initially present, was obtained in the state, by 
eluting this element with a HNOs solution with concentration rang- 
ing from 4.5 N to 5.0 N. The substoichiometric technique was ap- 
plied to the determination of yttrium. This element was partially 
complexed with EDTA and the Y* ions remaining in the solution 
were separated from the (Y-EDTA) chelate by means of a cationic 
resin. The sensitivity, precision and accuracy that may be expected 
in the analytical results were also studied. 


4828 = Interfering elements in activation anal- 
ysis. Study of instrumental analysis possibilities for the 
groups: Sc-Zn, Hg-Se and As-Sb-Br. Figueiredo, A.M.G.; 
Atala, L.T. (Instituto de Energia Atomica, Sao Paulo 
(Brazil). Centro de Operacao e Utilizacao do Reator de Pes- 
uisas). Sep 1979. 18p. NTIS (US Sales Only), PC A02/MF 
01. 
The determination of the elements present in the groups Sc- 
Zn, Hg-Se and As-Sb-Br represents a classical problem in thermal 
neutron activation analysis, since the energy values of the gamma- 
ray photopeaks of the radioisotopes of these elements formed by 
thermal neutron activation are very closely located in the spectrum. 
A study is presented of the possibility of simultaneous instrumental 
determination of these elements by means of the spectrum stripping 
technique. For this purpose, artificial mixtures of the interfering ele- 
ments, in varying proportions, were prepared. Radiochemical sepa- 
rations procedures for the above mentioned elements were also 
studied by means of tracers. 


4829 (IEA-DT—159) Determination of the uranium con- 
centration in water samples by the technique of fission track 
recording. Geraldo, L.P. (Instituto de Energia Atomica, Sao 
Paulo (Brazil)). Feb 1979. 33p. (In Portuguese). NTIS (US 
Sales Only), PC A03/MF AO1. 

Thesis. 

The technique of fission track register was developed for the 
determination of micrograms of uranium. The Makrofol KG, a syn- 
thetic plastic made by Bayer, was used as the detector and the wet 
method was utilized. The detector calibration curve allows the de- 
termination of the uranium concentration in a sample within an in- 
terval from 8.0 to 0.4ugU/L, the total error ranging from 3.3% to 
29.0% respectively. The method was used in the determination of 
the uranium content in various water samples, obtained from var- 
ious sources like rivers and the sea in the state of Sao Paulo, Brazil. 
Results were compared with those obtained by other authors using 
different methods. The average concentration found in sea waters 
(3.27 +- 9.124gU/1) by this method is compatible with the interna- 
tional average accepted value of 3.3ugU/), irrespective of site and 
depth. The determination of the uranium content by fission track 
counting has proved to be very convenient. 


(INIS-mf—6085) Identification of chemical com- 
sais in a liquid-liquid extraction system. (Universidad 
Veracruzana, Orizaba (Mexico). Facultad de Ciencias 7. 
micas). 1980. 71p. (In Spanish). NTIS (US Sales Only), PC 
A04/MF AO1. 

Thesis. 

The objective of the present work is to identify the chemical 
compounds that are distributed in a liquid-liquid extraction system 
in which the third phase is observed; for this purpose the FeCls 
(0.12M) - HCl (8.43M) - Diisopropilic ether - system was used, for 
the quantitative determination of the chemical compounds, FeCls 
solutions labelled with **Fe or with **Cl were used; the Karl 
Fischer method for the determination of the water concentration at 
the organic phases was used, the obtained data was used for the 
calculations of the H* distribution in each phase. The results are 
that when the distribution equilibrium is reached, the aqueous phase 
is a 7.5M HCI solution; the light organic phase contains 2 
H[FeCl].6H2O and the dense organic phase contains 2 
H[FeC,].6H2O.3HC1.12H2O. The differences between these com- 
pounds are due to a high concentration of water and the HC! in the 
organic solvent. 
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(INIS-mf—6300, pp 67-78) Possibilities for im- 

poees See e ie SS Sere St Sy 

of rational use of all spectrum of irradiated samples. 

Gordadze. G.P. 1980. (In Russian). Dep. NTIS (US Sales 
y 

In Neutron-activation analysis and its application in national 
economy. v. 1. 

The method earlier used for the arbitrary number of values 
being measured has been generalized and a possibility of increasing 
the accuracy of activation analysis by means of rational usage of all 
irradiated samples has been described. The method suggested does 
not require determining a parameter being controlled by each value 
being measured and averaging them with corresponding to them 
weights. The method requires to find such optimal function of the 
values being measured, which gives a minimum relative error of de- 
termination. Calibration is carried out using the change in the pa- 
rameter being controlled. 


4832 gy yh me Neutron-activation analysis and 
its application in national economy. Vol. 1. Tsetskhladze, 
T.V. (ed.). (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki). 1980. 
A} (In Russian). NTIS (US Sales Only), PC A06/MF 

Individual items from the meeting were prepared separately 
for the data base. (GHT) 


4833 (INIS-mf—6413, pp 53-57) Study of impurities 
distribution in molybdenum by laser mass-spectrometry. Kon- 
oplenko, V.P.; Bykovskii, Yu.A.; Zarubin, V.A.; Laptev, 
I.D.; Nevolin, V.N.; Kantsyrev, V.L. 1979. (In Russian). 
NTIS (US Sales Only), PC A06/MF AO1. 

In Physics and mechanics of deformation and destruction. 
No. 6. 

Distribution of impurities (N,O) and alloying elements (C,V) 
along the molybdenum samples, preliminary tested on tension at 
different temperatures, and welded annealed samples was studied 
using the energy mass analyzer with a laser ion source. Application 
of the laser mass spectroscopy method permitted detection of redis- 
tribution of impurities and alloying elements in molybdenum sam- 
ples during the welding and the following annealing. This redis- 
tribution may be a cause of changing mechanical properties. The 
analyzer block-diagram is presented. 


4834 (INR—1869/2/PS/B) | Gammaresometers 
Moessbauer instruments for material investigations. Mund. 
kowski, R.; Mroz, M.; Kulesz, W.; Ozimkowski, J.; 
Suwalski, J. (Institute "of Nuclear Research, Warsaw 
(Poland)). 1980. 6p. (In Polish). Energetics and Atomic 
Energy Information Center, Warsaw, Poland. 

Special instruments designed for Moessbauer measurements 
are described. These instruments operate on the principle of radi- 
ation energy variation by a constant velocity method. They may 
find application in metallurgy, chemical and mining industry. In 
view of their high resolving power exceeding 0.1 mm/s, they can 
be applied in physical laboratories as well as in teaching. 


4835 (INR—1870/1/A) Method of activity determina- 
tion of Tc-99m in ionization chamber. Broda, R. (Institute of 
Nuclear Research, Warsaw (Poland)). 1980. 17p. Energetics 
and Atomic Energy Information Center, Warsaw, Poland. 
The paper presents a method of finding the efficiency of 
sup(99m)Tc activity measurements in the ionization chamber, 
basing on Mo activity measurements and the activity ratio of 
sup(99m)Tc to ®*Mo in **Mo + sup(99m)Tc solution. The activity 
of Mo has been determined in 478-y coincidence system with 
liquid scintillator in 8 channel by means of the absolute method of 
two-stage coincidence. The activity ratio of sup(99m)Tc to **Mo 
has been determined by means of spectrometric method. The **Mo 
and sup(99m)Tc activities have been measured in Mo + 
sup(99m)Tc generators, and the activity of sup(99m)Tc solution 
after elution has been measured. It has been shown that sup(99m)Tc 
activity, determined by means of the chamber method on the basis 
of the efficiency found, corresponds to the activity determined by 
means of spectrometric method, and that sup(99m)Tc activity, 
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measured in generator before elution, is equal to the sum of 
sup(99m)Tc activity eluted and the one remained in generator. 


4836 (INT—126/T) Radiometric determination of ash 
content of coal with variable chemical composition. Dziuni- 
kowski, B. (Institute of Physics and Nuclear Techniques, 
Krakow (Poland)). 1978. 71p. (In Polish). NTIS (US 
Only), PC A04/MF AO1. 

The first part of the paper contains a review of the well 
knows radiometric methods of determining the ash content of coal, 
as well as the techniques for overcoming interferences due to vari- 
ations of iron content. The advantages of the intrinsic compensation 
method with the use of *°*Pu source, are shown. The experimental 
results concerning the other sources of errors, in particular grain 
size and water content effects, are presented. Precision, accuracy 
and possibilities of applying suggested method for rapid control of 
the ash content of coal in industry, are discussed. 


4837 (IS-M—343) Analytical spectroscopy with induc- 
tively coupled plasmas: present status and future prospects. 

Fassel, V.A. (Iowa State Univ. of Science and Teehnology, 
Ames (USA); Ames Lab., IA (USA)). 1981. Contract 
7405-ENG-82. 12 (CONF- 810891—1). NTIS, PC A12/ 
MF AOl1. Order umber DE82003 104. 

From 9. international conference on atomic spectroscopy; 
Tokyo, Japan (4 Aug —_ 

Inductively coupled Ar plasmas are simple and efficient de- 
vices for transforming liquid and solid aerosols, vapors, and gases at 
atmospheric pressure into free atoms, excited atoms, ions, and mo- 
lecular fragments. Once these species are produced, they can pro- 
vide the analyst with a wealth of information through their emis- 
sion, fluorescence, absorption, and mass spectra. In this lecture, the 
physical and spectroscopic properties will be reviewed followed by 
an update of their applications in emission, fluorescence, and mass 
spectroscopy. Specific topics to be highlighted in this update are: 
ICP mass spectroscopy; isotopic abundance measurements via ICP 


atomic-emission spectroscopy; and a new ICP wavelength atlas. 
The closing portion of the lecture will be concerned with future 
projections on various forms of ICP spectroscopy. (64 references) 


4838 (JEN—466) Study of an X-ray fluorescence thin 
film method for the determination of uranium in low activity 
solutions. Diaz-Guerra, J.P. (Junta de Energia Nuclear, 
Madrid (Spain)). 1980. 39p. (In Spanish). NTIS (US Sales 
Only), PC A03/MF AOl1. 

The application of the X-ray fluorescence thin film tech- 
nique to the uranium determination in nitric solutions for a concen- 
tration range from 1g/1 to 100g/1 and activity levels under SmCi/ 
ml is studied. The most suited excitation and measurement condi- 
tions are also studied and the uranium matrix effect correction, 
which is performed through the double dilution, asub(UUV) interac- 
tion coefficient calculation and internal standard methods, is dis- 
cussed. The specimen preparation is satisfactorily accomplished by 
using P.V.C. filters fixed on aluminium supports. For the selection 
of the analytical lines the L and M uranium spectra have been con- 
sidered. It has been inferred that sensitivities from UM and ULa! 
radiations are equivalent. The most accurate and reproducible re- 
sults are attained with the ratio I[ULa’/IYKa as the analytical 
function, but the application of the above asub(UU) coefficient is 
necessary, in addition, when the uranium content is higher than 


10g/1. 


4839 (JEN—467) Spectrographic determination of _— 
rities in enriched uranium solutions. Capdevila, C.; Roca, 

(Junta de Energia Nuclear, Madrid (Spain)). 1980. 10p. dn 
Spanish). NTIS (US Sales Only), PC A02/MF AO1. 

A spectrographic procedure for the determination of trace 
amounts of Al, B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, P, Pb, Ru, Sb, Sn, Sr, Ti, V, Zn and Zr in 
enriched urany] nitrate solutions from the reprocessing of spent nu- 
clear fuels is described. After removal of uranium by either TBP or 
TNOA solvent extraction, the aqueous phase is analysed by the 
graphite spark technique. TBP is adequate for all impurities, except- 
ing boron and phosphorus; both of these elements can satisfactorily 
be determined by using TNOA after the addition of mannitol to 
avoid boron losses. All the operations are performed in glove- 
boxes. 


40 CHEMISTRY 
4001 Analytical And Separations Chemistry 


4840 (JEN—472) Determination of trace amounts of se- 

lenium in yo wie rocks by flemeless atomic-absorption 

Nucl Mand "S vain}). eae ‘Spanish, de Energi os 
uclear, n 

Sales Only), PC "pany 19 A0l . 

The determination of trace amounts of selenium in silicate 
rocks and feldspart by solvent extraction and graphite furnace 
atomic-absorption spectrometry has been studied. Sodium diethy]l- 
ditiocarbamate and ammonium pyrrolidinedithiocarbamate have 
been tried as chelating agents. The best results are achieved when 
selenium is extracted into carbon tetrachloride as the sodium 
diethylditiocarbamate complex. The method allows to detect 0,75 
ppm of selenium in the sample. Recoveries are about 100%. 


4841 (JINR—R-18-12147) Third conference on applica- 
tion of new nuclear-physical methods for scientific technical 
and national economy tasks. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1979. 378p. — -7809241—). 
NTIS (US Sales Only), PC A17/MF A0O1 

From 3. conference on application of new nuclear-physical 
methods for scientific, technical and national economy tasks; 
Dubna, USSR (12 Sep 1978). 

Individual papers were abstracted separately for the data 
base. 


4842 (LA-UR—81-2885) Direct spectrophotometric 
assay of americium. Harmon, A.W.; Dahlby, J.W.; Marshall, 
T.K.; a. W.J.; Bonner, A.S. (Los Alamos National 
Lab., (USA)). 1981. Contract W-7405-ENG-36. 8p. 
(CONF-811025—S5). NTIS, PC A02/MF AOl. Order 
Number DE82000695. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

Americium is determined by a simple, direct spectrophoto- 
metric assay. The sample is dissolved in acid, diluted to volume, 
and the Am(III) absorbance is measured at 503 nm. Absorbances 
with respect to concentration are linear to an absorbance of 0.7, 
corresponding to 0.5 mg/ml Am. The effects of HNOs, HCl, 
HsPO, and HF, and temperature on the absorbance are discussed. 


4843 (LMF—87) Standalone multidetector alpha-spec- 
trometric counting and analysis system. Archibeque, F.A.; 
Guilmette, R.A.; (ed.s). (Inhalation Toxicology Research 
Inst., Albuquerque, NM (USA)). May 1981. Contract AC04- 
76EV01013. 66p. NTIS, PC A04/MF AO1. Order Number 
DE82003910. 

This document describes the usage and maintenance of a 
standalone radioactivity counting and analysis system called LOW 
LEVEL PHA. It was developed for use in multi-sample alpha 
spectrometric analysis. The LOW LEVEL PHA system is con- 
trolled by a MIK-11/2 microcomputer in 28K of memory and uti- 
lizes a double density, dual-floppy disk for data storage. Detectors 
are interfaced to the computer via CAMAC equipment (Computer 
Automated Measurement and Control). The system supports 32 si- 
multaneously active and independent alpha particle detectors. It op- 
erates with collection rates of up to 300 counts per second from all 
active detectors, using 128 channels per spectrum and a dynamic 
energy range of 1.5 MeV. The system is not limited, however, to 
these conditions. In addition to spectral acquisition, the system pro- 
vides several analysis functions which include peak identification, 
curve-smoothing, integration, linear and logarithmic scale graphics, 
and corrections for base-line shift, deadtime, and background 
counts. These functions can be implemented while other spectra are 
being collected. The LOW LEVEL PHA system represents a 
highly cost-effective means of acquiring alpha spectrometric data 
from a large number of samples simultaneously, with rapid data 
analysis capability. This is particularly suitable to analytical and en- 
vironmental research applications where a small number of alpha- 
emitting radionuclides are measured at a time, e.g., isotopes of Pu 
or Am. 23 figures. 
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4844 (MLM—2866(OP)) Interlaboratory collaborative 
study for measurement of gamma-emitting radionuclides in 
drinking water. Casella, V.R.; Bishop, C.T. (Mound Facility, 
Miamisburg, OH (USA)). 1981. Cenuest AC04-76DP00053. 
10p. NTIS, PC A02/MF A0O1. Order Number DE82000389. 

An interlaboratory collaborative study was performed to 
evaluate an Environmental Protection Agency method for measur- 
ing gamma emitting radionuclides in drinking water. Four reference 
samples, containing three or all four of the gamma emitters, Co, 
26Ru, Cs, and '7Cs, at concentrations ranging from 6 to 400 
pCi/l, were prepared at Mound Facility for the study. Results from 
32 participating laboratories have been evaluated. Single determina- 
tion precisions and accuracies of the method used to measure Co 
and *’Cs at concentrations equal to the current drinking water 
standards were better than +-10%. Larger errors were observed 
for *°*Ru, probably due to its low gamma abundance. A negative 
bias of about 10% was observed for '**Cs which may be attributed 
to laboratories not making appropriate corrections for summation 
effects. Average lower levels of detection were estimated to be less 
than 10 pCi/l for ®Co, ™*Cs, and *’Cs, and less than 50 pCi/1 for 
Ru. 


4845 (ND-R—491(R)) Electron spectroscopy for surface 
analysis - the ES300 electron spectrometer and its applica- 
tions. Walker, J.A.J.; Price, W.B. Risley Nuclear 
Power Development Labs.). Jul 1980. 50p. NTIS (US Sales 
Only), PC A03/MF AO1. 

The features of the ES300 electron spectrometer are de- 
scribed together with factors which affect the energy spectrum, ex- 
perimental variables and interpretation of the spectral information. 
A discussion of five applications illustrates the use of X-ray photo- 
electron spectroscopy (XPS) in the diverse work of the Risley Nu- 
clear Power Development Laboratories (RNL). The analytical re- 
sults are given for each of the examples and their interpretation dis- 
cussed in the chemical context of the original problem. 


4846 (PNL—3823) Preliminary evaluation of alternative 
ethanol/water separation processes. Eakin, D.E.; Donovan, 
J.M.; Cysewski, G.R.; Petty, S.E.; Maxham, J.V. (Ba' 
Pacific Northwest Labs., Richland, WA (USA)). May 1981. 
Contract AC06-76RL01830. 24p. NTIS, PC A02/MF AOl1. 
Order Number DE82001596. 

Preliminary evaluation indicates that separation of ethanol 
and water can be accomplished with less energy than is now 
needed in conventional distillation processes. The state of develop- 
ment for these methods varies from laboratory investigation to 
commercially available processes. The processes investigated were 
categorized by type of separation depending on their ability to 
achieve varying degrees of ethanol/water separation. The following 
methods were investigated: ethanol extraction with CO. (the A.D. 
Little process); solvent extraction of ethanol; vacuum distillation; 
vapor recompression distillation; dehydration with fermentable 
grains; low temperature blending with gasoline; molecular sieve ad- 
sorption; and reverse osmosis. 


4847 (UCID—19218) Analytical methods for the deter- 
mintion of some elements and Fe*? to Fe** ratio in simulated 
sludges and Synroc formulations. Lim, R. (Lawrence Liver- 
more National Lab., CA (USA)). Oct 1981. Contract W- 
7405-ENG-48. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82001870. 

Analytical methods for the determination of Fe, Al, Mn, Ca, 
Ni, Na, Sr, Cs, Ti, and Ba in simulated sludges and Synroc formu- 
lations are discussed. These are the elements that may be completed 
by atomic absorption spectroscopy, AAS. AAS methods are com- 
plicated by the dissolution methods used. These problems are dis- 
cussed. In addition, the method used for the determination of Fe*? 
to Fe*® ratio is presented. 


4848 (UCRL—86737) Plutonium isotopic analysis of 
nondescript samples by gamma-ray spectrometry. Gunnink, 
R. (Lawrence Livermore National Lab., CA (USA)). Sep 
1981. Contract W-7405-ENG-48. 10p. (CONF- 811025—4). 
NTIS, PC A02/MF A0O1. Order Number DE82000848. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 
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A gamma-ray spectrometry system has been developed for 
the Savannah River Plant that when coupled with calorimetry will 
allow a complete nondestructive assay of various plutonium prod- 
uct and waste materials contained in sealed cans. The computer- 
based system employs two germanium detectors to obtain spectral 
information that is analyzed in a unique fashion to obtain plutonium 
isotopic ratios. 


4849 capone Application of the resonant 
52(p,y)°>Mn reaction to the measurement of chromium depth 
distributions. Switkowski, Z.E.; Petty, R.J.; Heggie, J.C.P.; 

Clark, G.J. (Melbourne Univ., ‘Parkville (Australia). School 


> ames 1979. 15p. NTIS (US Sales Only), PC A02/MF 
AOl. 


A resonance in the **Cr(p,y)®*Mn reaction has been investi- 
gated as a probe for the quantitative determination of chromium 
depth distributions. The relevant nuclear parameters of this reso- 
nance were measured to be: resonance energy, Esub(p)1005.2 +- 
0.2 keV, total width GAMMA < 100 eV, and resonance strength, 
(23+1)GAMMAsub(p)GAMMAsub(y)/GAMMA = 0.89 +-0.11 
eV. As an example of the use of the nuclear resonance technique, 
the chromium profile of an electroplated chrome black solar ab- 
sorber surface has been studied and the results are presented. 


(UM-P—80/62) Scanning proton microprobe. 
on G.J.F. (Melbourne Univ., Parkville swag: 
os of Bic) 1981. 22p. NTIS (US Sales Only), PC 


we ce principles of ion-atom interactions are reviewed 
in order to discuss the characteristics and unique features of a scan- 
ning proton microprobe and to assess the potential of such an in- 
strument. After a brief description of the instrument, examples are 
given of some applications, including spot analysis, depth profiling 
and scanning analysis with the Melbourne total data handling tech- 
nique. This technique is applicable to all scanning probes and is of 
particular value with sensitive specimens. 


4851 (WINDSCALE-TRANS—803) Effect of ameri- 
cium-241 on the determination of plutonium by the silver(I) 
oxide method. Spevackova, V.; Guichard, C.; Cauchetier, P. 
(UKAEA Win le Nuclear Power Development Labs.). 
Mar 1980. 7p. Reports Library, UKAEA, Windscale. 

Americium is produced by the following nuclear reaction: 
239Py (n,y) > Pu (n,y) > **Pu (@~) — **Am. The relatively 
short half-life of ***Pu (15 years) results in the formation of appre- 
ciable amounts of americium in plutonium enriched with the heavi- 
er isotopes. The effect of americium on the determination of pluto- 
nium by the silver (II) oxide method was determined for Pu/Am 
ratios of the order of 100. The same titrations carried out on pre- 
pared solutions of americium yield non quantitative results with a 
high scatter. Silver(II) oxide can partially oxidise americium to 
higher valencies, and the formation of hydrogen peroxide by the ra- 
diolysis of the solutions has also been taken into account. 


4852 (UCRL-Trans—11725) Trial manufacture of a mer- 
cury ion-selective electrode and its application to microanaly- 
sis of organic mercurides. Changyi, W. Translated from Kao 
Teng Hsueh Hsiao Hua Hsueh Hsueh Pao ; 2: No. 3, 
1981). Contract W-7405-ENG-48. 13p. NTIS, PC A02/ 

F AOl. Order Number DE82000924. 

An oxygen-flask decomposition - mercury ion-selective elec- 
trode method was proposed for microanalysis of mercury in organ- 
ic mercurides. The proposed method is simple and rapid and has a 
sharp end point. Absolute error is +- 0.3%. Nitrogen, fluorine, 
sulfur, phosphorus, boron, silicon, potassium, and sodium present in 
compounds do not interfere with the determinations. 


Radiation detector. Fultz, B.T. US Patent Appli- 

pe 213,276. 5 Dec 1980. 12p. Contract W-7405-ENG-48. 
Apparatus is provided for detecting radiation such as gamma 

rays and x-rays generated in backscatter Moessbauer effect spec- 
troscopy and x-ray spectrometry, which has a large window for de- 
tecting radiation emanating over a wide solid angle from a speci- 
men and which generates substantially the same output pulse height 
for monoenergetic radiation that passes through any portion of the 
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detection chamber. The apparatus includes a substantially toroidal 
chamber with conductive walls forming a cathode, and a wire 
anode extending in a circle within the chamber with the anode 
lying closer to the inner side of the toroid which has the least diam- 
eter than to the outer side. The placement of the anode produces an 
electric field, in a region close to the anode, which has substantially 
the same gradient in all directions extending radially from the 
anode, so that the number of avalanche electrons generated by ion- 
izing radiation is independent of the path of the radiation through 
the chamber. 


4854 (UCRL-Trans—11713) Study of chemiluminescent 
catalytic reaction in  luminol-copper-hydrogen peroxide 


system. II. Photoelectric method of studying the effect of 
copper concentration. Babko, A.K.; Lukovskaya, N.M. 
Translated from Ukrainskii Khimicheskii Zhurnal (Russian 
Edition) ; 18: No. 8, 861-865(1962). Contract W-7405-ENG- 

10p. done PC A02/MF AOl. Order Number 


The instrument makes it possible to record a change in inten- 
sity of luminescence in time, as well as to analyze the total intensity 
of luminescence. Data were obtained regarding the maximum inten- 
sity of total luminescence emitted during a chemiluminescent reac- 
tion between luminol, Cu and H2O2 depending on the copper con- 
centration with different concentrations of H2O:. It is shown that in 
limits of the studied conditions of luminol concentration and pH of 
the solution, there is a boundary concentration of copper above 
which the maximum intensity of luminescence is not increased, 
while the quantity of released light is reduced. Optimal conditions 
were studied for a quantitative analysis of microquantities of hydro- 
gen peroxide and copper by the luminescent method. 
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REFER ALSO TO CITATION(S) 3141, 3149, 3174, 3489, 3491, 3503, 4754, 
4854, 4878 


4855 (UCRL-Trans—11717) Lithium-carbon system. Fe- 
dorov, P.I.; Su, M.T. (Lawrence Livermore National Lab., 
CA (USA)). [nd]. Contract W-7405-ENG-48. Translated 
from Chinese Chem. Soc.; 23: 30-39(1957). 16p. NTIS, PC 
A02/MF A0O1. Order Number DE81030344. 

The lithium-carbon system was studied by thermal analysis. 
Both melt preparation and cooling curve recording were done in an 
Ar atmosphere. The phase diagram of the lithium and the lithium 
cabide was determined. Lithium and lithium carbide formed a eu- 
tectic mixture with a carbon content less than 1 at.% which had a 
eutectic point about 165°C. The vapor pressures of the pure lithium 
as well as the melts with carbon content less than 15 at.% were 
determined by the boiling point method. The liquidus line in the 
high temperature range was determined by the isobaric lines of the 
vapor pressures. Lithium carbide can be decomposed completely by 
H2O to liberate an equivalent amount of acetylene gas without any 
free carbon or other residual. Thermal analysis and the Debye- 
Scherrer method established the fact that lithium carbide has sever- 
al metamorphics with transition temperatures about 410, 440, and 
560°C. 


4856 (CEA-R—5051) Bibliographical study of different 
species of ruthenium in aqueous medium. Zeidan, Z. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Div. de Chimie). Jul 1980. 52p. (In French). NTIS 
(US Sales Only), PC A04/MF AOl1. 

The present bibliographical work describes the usual forms 
of ruthenium in non complexing aqueous medium. The reader will 
notice that there are many discordances regarding the nature of the 
species and the reaction mechanisms in acidic medium. The phe- 
nomena, in basic medium seem to be better known and the chemis- 
try appears to be not repulsive. Modern electro-chemical technics 
are emphasized and many recent references are given. At last, a 
short part is devoted to ruthenium in nitric medium. 
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4857 (DOE/ER/04987—T1) Solid-state, surface, and 
catalytic of oxides. report, November 1, 
1980-August 31, 1981. Kung, H.H. (Northwestern Univ., 
Evanston, IL (USA). Dept. of Chemical Engineering). Au 
1981. Contract ‘AS02-78ER04987. 13p. NTIS. PC ‘A02/ME 
A01. Order Number DE81030940. 

Our effort to understand catalysis by transition metal oxides 
has been spent on four areas of emphasis in this period. In the first 
area, effort was spent to characterize an adsorbed oxygen species 
on iron oxide. This species was found to desorb with an activation 
energy of 38 kcal/mole, and it had a coverage of 1.4 x 10** mole- 
cules/m*. Its desorption followed a second order kinetics suggest- 
ing that it is ar atomic species. The high activation energy suggests 
that the species may only be active in total oxidation. In the second 
area, ZnO surfaces containing controlled defects in the form of steps 
were being studied. It was found that the nonpolar flat (10 anti 10), 
a stepped (50 anti 51) and a polar (0001) surface behave differently. 
CO, was found to adsorb with increasing strength on these three 
surfaces in this order. Methanol does not decompose on a stoichio- 
metric (10 anti 10). The stepped surface is active in methanol de- 
composition in the manner like the vacancy. 


4858 (INIS-mf—6304, pp oa} Quantum-mechanical 
characteristics of the effects of um, potassium, fluorine 
and calcium ions upon water structure and biological action. 
Paskalev, Z. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya). 1980. 
(In Bulgarian). Dep. S (US Sales Only). 

From 3. national conference on biomedical physics and engi- 
neering with international participation; Sofia, Bulgaria (25 Oct 
1980). 


4859 (JINR-R—12-80-439) Electrophilic substitution of 
hydrogen by astatine in benzene and its derivatives. Vashar- 
osh, L.; Norseev, Yu.V.; Khalkin, V.A. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
_ 8p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AOl. 

The electrophilic substitution reaction of hydrogen by asta- 
tine in benzene and halobenzenes was investigated. It was shown 
that in acidic solutions containing bichromate astatine as a mono- 
valent cation is capable of replacing hydrogen in benzene and its 
halogen derivatives. In this reaction as astatination species the asta- 
tinium ions (At*) are to be expected. The mechanism of aromatic 
astatination process was found to follow the common rules of elec- 
trophilic aromatic substitution of monovalent cations of halogens. 


4860 (Juel—1653) Crystal structure investigations on 
cation-substituted alums by X-ray and neutron diffraction. 
Abdeen, A.M. (Kernforschun age Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Festkoerperforschung; Bonn 
Univ. (Germany, F.R.). Mineralogisch-Petrologisches Inst. 
und Museum). Apr 1980. 87p. NTIS (US Sales Only), PC 
A05/MF A011. 

Thesis. 

The crystal structures oof the three alums: 
NH,AI(SO,)2.12H20, (NHsCHs)AI(SO,)2. 12H2O and 
(NHsOH)AI(SO,)2.12H2O have been determined from three-dimen- 
sional neutron diffraction data enhanced by X-ray diffraction when 
necessary. These compounds crystallize cubic in space group Pa3. 
The structures of the three alums exhibit partial occupancies of 
crystallographic sites for the NH, (NHsCHs) and (NH3OH) group 
atoms. This can be explained by a quantized rotation of the three 
groups around an axis perpendicular to the [111] direction. Some of 
the (SO,)*" groups in the NH,-alum are disordered with about 17% 
of the sulfate tetrahedra being in a reversed orientation around the 
sulfur atom. The disorder in (NHsCHs) and (NH3OH)-alums is only 
4.3% and 3.0% respectively. The atoms in the alum structures are 
held together by a system of hydrogen bonds between the water 
molecules and between the water molecules and the sulfate oxygen 
atoms. In these three structures there is a strong indication that 
shorter hydrogen bonds tend to be nearly linear. 
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4861 (LBL—12842) Applications of a simple dynamical 

model to the reaction-path Hamiltonian: tunneling corrections 

line widths of 

and mode specificity in unimolecular 

decomposition. Cerjan, C.J.; Shi, S.; Miller, W.J. (Lawrence 

Berkeley Lab., CA (USA)). Jun 1981. Contract W-7405- 

ENG-48. 4lp. (CONF-8106160—1). NTIS, PC A03/MF 
A01. Order Number DE82000773. 

From American conference on theoretical chemistry; Boul- 
der, CO, USA (21 Jun 1981). 

A simple, but often reasonably accurate dynamical model - a 
synthesis of the semiclassical perturbtion (SCP) approximation of 
Miller and Smith and the infinite order sudden (IOS) approximation 
- has been shown previously to take an exceptionally simple form 
when applied to the reaction path Hamiltonian derived by Miller, 
Handy, and Adams. This paper shows how this combined SCP-IOS 
reaction path model can be used to provide a simple but compre- 
hensive description of a variety of phenomena in the dynamics of 
polyatomic molecules. 


4862 (LBL—13072) Surface studies of nickel. Friend, 
C.M. (Lawrence Berkeley Lab., CA (USA)). Au ery 
Contract W.1405-ENG-48. 128p. NTIS, PC A07. 

Order Number DE82001753. 

Thesis. 

The coordination chemistry of a range of molecules of cata- 
lytic importance adsorbed on nickel surfaces has been investigated. 
These studies have been performed as a function of surface crystal- 
lography and composition. Five crystallographic planes were uti- 
lized; the three low Miller index Ni (111), Ni(110) and Ni(100), the 
stepped Ni 9(111) x (111) and the stepped-kinked Ni 7(111) x (310) 
with carbon, sulfur and oxygen introduced as surface contaminants. 
Detailed studies of the aromatic hydrocarbons, benzene and to- 
luene, were performed. Thermal desorption spectroscopy and 
chemical displacement reactions were used in conjunction with iso- 
tope exchange reactions to delineate key factors that control C-H 
bond activation for these molecules adsorbed on nickel surfaces. 
Reactive studies of the cyclic hydrocarbons, cyclohexane, cyclo- 
hexene, 1,3- and 1,4-cyclohexadiene, to form benzene were carried 
out using the same approach as for the arenes. Insight into the 
mechanistic details of the dehydrogenation reaction was gained on 
the basis of these experiments. Additionally, the surface catalyzed 
isomerization of CHsNC to form CHsCN was observed on carbon 
or carbon and nitrogen contaminated nickel surfaces. The isomeri- 
zation did not occur on clean nickel surfaces, thus demonstrating a 
dramatic dependence of the chemistry on surface composition. Iso- 
topic exchange reactions, chemical displacement, thermal desorp- 
tion spectroscopy, complimentary catalytic reactions and high reso- 
lution electron energy loss spectroscopy were the techniques used 
to obtain structural, stereochemical and mechanistic information. 
Preliminary studies of chemisorbed pyridine, ethylene and acetylene 
are also described. 


4863 (RI—105) Kinetics of extraction of ruthenium ni- 
trosonitrate complexes with tri-n-butyl phosphate. 1. Investi- 
gation of nitric acid solutions of nitrosoruthenium by the 
method of successive extraction using multistage centrifugal 
extractor MCE-30-12. Pushlenkov, M.F.; Yasnovitskaya, 
A.L.; Lyakin, V.V.; Titov, S.L.; Shchepetil’ nikov, N.N. 
(Radievyj Inst., Leningrad (USSR)). 1980. . (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. 

The technique of synthesis of ruthenium nitrosonitrate com- 
plexes using a 12-stage centrifugal extractor MCE-30-12 has been 
worked out. When extracting these complexes, well reproductive 
results were obtained. The method of investigation of ruthenium ni- 
trosonitrates state in an aqueous nitric acid solution and the extrac- 
tion of a single complex and groups of complexes was proposed. 
Four extractable forms of complexes were found, and their quanti- 
tative ratio in 2MHNOs acqueous solution as well as the coefficient 
of their distribution in HxO-HNO;-TBP-CCl, system were deter- 
mined. The transformation mechanism of weakly extractably forms 
of ruthenium nitrosonitrates into well extractable ones was studied. 
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4864 (UCRL—86187) Neodymium fluorescence in glass: 
comparison with computer simulations of glass structure. 
Brawer, S.A.; Weber, M.J. (Lawrence Livermore National 
Lab., CA (USA)). 12 Jun 1981. Contract W-7405-ENG-48. 
5p. (CONF-810769—1). NTIS, PC A02/MF AOl. Order 
umber DE82003177. 

From International conference on Luminescence; Berlin, 
F.R. Coy = Jul 1981). 

Linewidths and intensities in the absorption and emission 
spectra of Nd* have been measured in a large number of beryllium 
fluoride glasses and are found to vary systematically with composi- 
tion. To account for these variations, we have simulated the atomic 
structure at Nd* sites by molecular dynamics methods and used a 
point charge model to predict relative energy levels. For simple be- 
ryllium fluoride glass and alkali and alkaline earth fluoroberyllate 
glasses, the predicted average energy levels of the *F/sub 3/2/ 
state are in general agreement with experiment. 


4865 New approximate quantum cross sections for the 
H+Hz reaction, Bowman, J.M.; Ju, G.; Lee, K.T. - 
ment of Chemistry, Illinois Institute of Technology, Chi 

0, Illinois 60616). Journal of Chemical Physics; 75: No. 10, 

199-5201(15 Nov 1981). 

The H+He cross section is calculated using a transition state 

theory is used based on collinear exact quantum reaction probabil- 
ities. (AIP) 


4866 Laser synthesis of metal clusters from metal car- 
bonyl microcrystals. Duncan, M.A.; Dietz, T.G.; Slley, R.E. 
(Rice Univ., Houston, TX). Journal of the American Chemi- 
cal Society; 103: No. 17, 5245-5246(26 Aug 1981). 

One common preparative method for multinuclear metal 
clusters is irradiation by sunlight. Preparation of Fe. (CO) in this 
way is limited, however, by metal-metal bond scission. It was found 
that intense pulsed ArF excimer laser irradiation produces a much 
more favorable situation. At 20 mJ cm™%, a 10-ns ArF laser pulse 
will excite Fe(CO)s molecules at a rate of roughly 2 x 10° s~*. 
Halving this fluence from 20 to 10 mJ cm™? reduced the Fe/sub x/ 
cluster intensity by a factor of 20. (DLC) 


4867 Tris[ yl(difluorophosphino)amino ]phosphine 
(P[N(CsHs)PF: }s), a novel tridentate strong 7-acceptor ligand 
ong Ke cage chelates. Crystal structure of the chelate com- 
plex P[N(CsHs)PF2k: MO(CO);. Brown, G.M. (Oak Ridge 
National Lab., TN); Finholt, J.E.; King, R.B.; Lee, T. 
Journal of the ‘American Chemical Society; 103: No. 17, 5249- 
5250(26 Aug 1981). Contract W-7405-ENG-26. 

The space group of P[N(CsHs)PF2]s Mo(CO)s is P2:/c. The 
unit cell are a = 8.683(1) A, b = 28.218(7) A, c = 
15.338 (2) A, and 8 = 118.12 (1)° The structure is that of an octa- 
hedral fac-Ls Mo(CO)s complex. The ligand has its PF: groups 
linked to the Mo atom. (DLC) 


Reversibility of eta‘-cyclobutadiene-metal forma- 
ten from complexed alkynes: unimolecular isomerization of 
labeled racemic and enantiomerically enriched eta5-cyclopen- 
tadienyl-eta‘-cyclobutadiene-cobalt complexes. Ville, G.; 
Vollhardt, P.C.; Winter, M.J. (Univ. of California, Berke- 
ley). Journal of the American Chemical Society; 103: No. 17, 
5267-5269(26 Aug 1981). Contract W-7405-ENG-48. 

Evidence is presented for the reversible formation of metal- 
alkyne complex in the pyrolysis of eta®-cyclopentadienyl-eta*-cy- 
clobutadiene-cobalt complexes. (DLC) 


Crystal and molecular structure of bis(cis-2-meth- 
carabtais tds aanhaemeaaaes 
molybdenum(0)-A complex containing a thermodynamically 
unstable ligand isomer. Jacobson, R.A.; Karcher, B.A.; 
Montag, R.A.; Socol, S.M.; Vande Griend, L.J.; Verkade, 
J.G. (Ames Lab., IA). Phosphorus and Sulfur and the Relat- 
ed Elements; 11: No. 1, 27-32(1981). 

The crystal and molecular structure of the title complex de- 
termined by x-ray diffraction techniques demonstrates that the ther- 
modynamically unstable form of the phosphorinane ligand (i.e., 
phosphorus lone pair axial) coordinates to the metal with retention 
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of configuration at phosphorus. It is noted that the CHsO group of 
both ligands adopts a conformation such that the P(OC)s moiety in 
each ligand possesses a spatial arrangement similar to that of the 
P(OCHs)s ligand in complexes whose structures have been deter- 
mined. 


4870 (UCRL-Trans—11724) Study of the catalytic activ- 
ity of cobalt in chenfiluminescence. Babko, A.K.; Lukovs- 
kaya, N.M. Translated from Ukrainskii Khimicheskii Zhur- 
nal (Russian Edition) ; 30: No. 5, 508-514(1964). Contract 
W-7405- ENG-48. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82000995. 
_ The influence of the sequence of mixing of components on 
ch ence in the system luminol-cobalt (II, III)-H2O. was 
studied by a photoelectric method based on the maximum intensity 
and total luminescence. The optimal mixing sequence is as follows: 
(Co, L, NaOH)+ H2Okx. It is shown that for simple Co (II) salts and 
complexes of Co (III) of moderate strength the valent state of the 
cobalt has no significant influence. The transition Co (II) — Co 
(III) occurs slowly in the presence of luminol and EDTA at pH 12 
due to the oxygen in the air. The maximum glow intensity was 
used to study the influence of a number of complex formers on the 
catalytic effect of cobalt. It was found that extinction of the glow 
results from bonding of the cobalt into a complex and the i impossi- 
bility of formation of a complex of a cobalt with luninol active in 
terms of chemil ence 


4871 (UCRL-Trans—11712) Study of chemiluminescent 
catalytic reaction in the luminol-copper-hydrogen peroxide 
system. III. Photoelectric method of studying effect of 

and ammonia concentration. Babko, A.K.; Lukovskaya, N.M. 
Translated from Ukrainskii Khimicheskii Zhurnal (Russian 
Edition) ; 28: No. 8, 968-972(1962). Contract W-7405-ENG- 
eas x. IS, PC A02/MF AOl. Order Number 


The photoelectric method for maximum intensity [I/sub 
makc/] and sum of luminescence [2] was used to obtain data re- 
garding the effect of pH on chemiluminescent reactions in the sys- 
tems Cu-luminol-H2O2, Co-luminol-H2O2, as well as luminol- 
KsFe(CN)s in the absence of H2O:. It was shown that the depend- 
ence of I/sub makc/ and = of luminescence of pH is characterized 
by the presence of maximums. Processes are discussed which corre- 
spond to these maximums of pH for the studied systems. With the 
use of the chemiluminescent reaction of Cu-L-H2O., for the pur- 
poses of analysis it is more coonveient to use the method of meas- 
uring = of luminescence. When the method of determining I/sub 
makc/ is used, it is necessary to strictly observe pH conditions. A 
study was made of the effect of ammonia on il e of 
the luminol-copper-hydrogen peroxide system. It was shown that 
damping of luminescence by ammonia is governed by a decrease in 
[Cu**]. 











4872 (DOE/ER/10470—1) [Electronic structure of 
helium and hydride complexes]. (Harvard Univ., Cambridge, 
MA (USA)). [nd]. Contract AS02-79ER10470. 5p. Ss, 
PC A02/MF A0O1. Order Number DE81027896. 

Research on the electronic structure of weakly bound helium 
and hydrogen species is described. The work grew from interest in 
a remarkable experimental observation at Los Alamos which shows 
that the helium generated from radioactive decay of liquid tritium 
remains in solution at concentrations which exceed the known solu- 
bility by much more than a factor of 100. The understanding of this 
supersolubility phenomenon is a challenging problem with signifi- 
cant implications for other condensed phase systems. In the hope of 
discovering the mechanism of the supersolubility, electronic struc- 
ture calculations were carried out employing several methods to 
evaluate the binding energies of complexes of the form He(H*) 
(H2)/sub n/, with n = 2, 3, 4. For comparison, similar calculations 
were made for the complexes H2(H*) (H2)/sub n/. Also, the bind- 
ing of the negative counter-ion species of the form (H™ ) (H2)/sub 
n/ was calculated. Although the calculations show that such com- 
plexes have sufficient binding energy to account for the enhanced 
solubility at the low temperature (20 K) of interest, major questions 
remain to be clarified. These include the mechanism for formation 
of the complexes, which may well involve excited, Rydberg-like 
states in solution. Another quite crucial question is how such weak 
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complexes could persist in solution for months without displace- 
ment of the He by solvent molecules. Theoretical calculations focus 
on three topics: (1) Rydberg states; (2) condensed phase interac- 
tions; and (3) estimates of ionic conductivity in tritium solutions, as 
an aid to the interpretation of experiments now underway at Los 
Alamos. (WHK) 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 3143, 3143, 3209, 3227, 3486, 3488, 4627, 
4859, 4862, 5343, 5346, 5347 


J.F.; Hooper, Ds illen, BH; Liebman, JF. pte pe om 
American Chemical Society; 103: No. 17, 5049-5052(26 Aug 
1981). Contract 80EV 10373.000. 

The singlet-triplet gaps from STO-3G calculations for meth- 
ylene and 29 substituted methylenes correlate with theoretical and 
empirical measures of 7 donation by substituents. The 7 donors sta- 
bilize the singlet more than the triplet, while 7 acceptors have the 
opposite effect. Rough estimates of carbene singlet-triplet gaps can 
be made by using either calculated a charges in the corresponding 
substituted benzene or empirical o/sub R/°® constants. 


4874 Oxidative C-C bond cleavage of 1,2-diols by 
silver(I). Kumar, A. (Univ. of Notre Dame, IN). Journal of 
the American Chemical Society; 103: No. 17, 5179-5182(26 
Aug 1981). 

Oxidation of ethylene glycol and related compounds by 
Ag(II) has been investigated. Complexation of these substrates by 
Ag(II) precedes their oxidation. Oxidation occurs through electron 
transfer from an OH group to the Ag(II) within the complex result- 
ing in the formation of alkoxyl-type radicals. The radicals thus 
formed undergo A-scission to give cleavage products. For ethylene 
glycol a complexation rate 1.3 x 10° M~' s~' and oxidation rate ~ 3 
x 10° s~? were observed. A general trend for the type of the sub- 
strates which would undergo C-C bond scission by Ag(II) is dis- 
cussed. 


4875 Conformational and structural studies of 2-fluoro- 
2-0xo-1,3,2-dioxaphosphorinanes. Milbrath, D.S.; Springer, 
; P.; —. J.C.; Verkade, J.G. (lowa State Univ., Ames). 
horus and Sulfur and the Related Elements; 11: No. 1, 

192 (1981). 

Reaction of 2-chloro-2-oxy-4,6-dimethyl-1,3,2-dioxaphos- 
phorinane with KF and a catalytic amount of 18-crown-6-ether 
gives a mixture of two isomers (Sa and 5b) which are anancomeric 
at phosphorus. While the stable isomer could be obtained pure, at- 
tempts to isolate the unstable isomer resulted in mixtures. NMR 
("P, °C and °F) and dipole moment measurements on the stable 
isomer and the isomer mixture are consistent with the presence of 
an axial fluorine in the stable isomer. This is strongly supported by 
the observation that the 5,5-dimethyl analogue of 5, contains an 
axial fluorene as determined by x-ray diffraction techniques. The 
earlier conclusion that ‘JPF/sub ax/ > ‘JPF/sub eq/ in the iso- 
meric 4-methyl analogues of 5a and 5b is supported by our investi- 
gations and a rationale for this unusual coupling relationship is put 
forth. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 4340, 4652 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 3488, 5473, 5474 
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4876 (DOE/ER/02190—2) Dynamics and mechanisms 
of catalytic processes and hot chemistry. Progress report, 
March 1, 1981-February 28, 1982. Spicer, L.D. (Utah Univ., 
Salt Lake City (USA)). Oct 1981. Contract AS02- 
76ER02190. 13p. NTIS, PC A02/MF A0Ol1. Order Number 
DE82003657. 

Results of a study of photo-assistance in catalytic hydrogena- 
tion with Wilkinson’s Catalyst are reported. Major features ob- 
served include a markedly increased rate for hydrogenation of cy- 
clohexene and 1-hexene during irradiation and a modification of se- 
lectivity which initiates isomerization of 1-hexene to 2-hexene 
during and after irradiation. The isomerization kinetics are first 
order in light over the uv-visible range of wavelengths greater than 
300 nm. Particularly notable are the high quantum yields and turn- 
over numbers for the photo-assisted processes observed. The new 
reaction between sulfur dioxide and hexamethyldisil was char- 
acterized further. The stoichiometry and mechanism for this acid- 
base reaction are reported. Products formed are 1,1,1-trimethyl-N- 
sulfiny] silanamine, hexamethyldisiloxane, and trimethylsilyl ammo- 
nium sulfite. The latter new ionic, solid compound is characterized 
by an unusually high vapor pressure at 25°C. This reaction repre- 
sents a facile silylation process in the absence of an acidic hydrogen 
which produces the synthetically and analytically useful sulfinyl si- 
lanamine. The dynamical model developed in this laboratory to de- 
scribe recoil processes has been applied to a preliminary investiga- 
tion of the moderated nuclear recoil technique for measuring ther- 
mal rate constants. The recoil spectrum for chlorine-36 produced 
via the (n,y) process has been calculated from the prompt gamma 
ray spectrum. 





4877 (INIS-mf—6424, pp vp) Rotating plasmas for iso- 
tope separation. Hoyle, I; Hora, H. (New South Wales 
Univ., Kensington (Australia). Dept. of Theoretical Phys- 
ics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


4878 (LBL—13218) Integrated absorption coefficients 
for several vibration-rotation transitions of the gas-phase hy- 
droxyl radical using a tunable diode laser. Podolske, J.R. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1981. Contract 
W-7405-ENG-48. 19ip. NTIS, PC ‘A09/MF AOl. Order 
Number DE82001716. 

Thesis. 

Integrated absorption coefficients for several vibration-rota- 
tion transitions of the gas phase OH radical have been measured for 
the first time. The rate constant for the electronic energy transfer 
reaction between the excited oxygen molecule, O2('A/sub g/), and 
the ground state HO, radical has also been measured. The molecu- 
lar modulation technique was combined with high resolution diode 
laser spectroscopy to observe four OH transitions near 3410 cm™'. 
Hydroxyl radicals were produced by the photolysis of Os at 2537 A 
in the presence of HO, and their time-dependent concentration cal- 
culated by numerical simulation of the complete photochemical 
system. The narrow linewidth of the diode laser (~ 3 x 10~* cm™') 
allowed direct measurement of the absorption line profiles. Photo- 
lysis of Os at 2537 A in a flow system was performed, both with 
and without H2O present, and steady state O; concentrations meas- 
ured by UV absorption at 3150 A. O2('A) is a pried-model for the 
steel-concrete mixture. Those analyses did show that the required 
thickness and amount of re-inforcement would be considerable 
more (1.8 m) than being used till then (1.2 m). In the new PISCES- 
2DELK code the re-inforcement can be defined as discretent of 
nonequilibrium carriers. 


4879 Selective removal of phosgene impurity from boron 
trichloride by photochemical dissociation. Hyer, R.C.; 
Freund, S.M.; Hartford, A. Jr.; Atencio, J.H. (University of 
California, Los Alamos National Laboratory, P.O. Box 
1663, Los Alamos, New Mexico 87545). Journal of Applied 
Physics; 52: No. 11, 6944-6948(Nov 1981). 

Selective ultraviolet photolysis using either a KrF excimer 
laser or an unfiltered mercury arc lamp has been used to reduce 
substantially the phosgene impurity in a binary mixture of boron tri- 
chloride and phosgene. Infrared spectroscopic analysis of the 
sample before and after irradiation shows that it is possible to 
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highly purify commercially available boron trichloride with this 
technique. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 4874 


4880 (AERE-M—3069) Effect of radiolytically induced 
gas pressure on the CO./CO/graphite system. Curtis, A.R.; 
Faircloth, R.L.; Norwood, K.S. (UKAEA Atomic Energy 
Research Establishment, Harwell). Mar 1980. 9p. NTIS (US 
Sales Only), PC A02/MF AO1. 

When radiolysed, carbon dioxide corrodes graphite to pro- 
duce carbon monoxide, which can blow gas out of the graphite 
pores. This memorandum demonstrates how to calculate this effect, 
both analytically and numerically with FACSIMILE, and shows 
how it depends on dose rate, gas composition, specimen size and 
graphite diffusivity, for cylindrical geometry. The effect is very 
small for all cases of interest. 


4881 (MLM—2874-OP) Characterization of radiation- 
crosslinked, high-density polyethylene. Whitaker, R.B.; 
Craven, S.M.; Etter, D.E.; Jendrek, E.F.; Nease, A. (Mound 
Facility, Miamisburg, OH (USA)). 1981. Contract AC04- 
76DP00053. 34p. (CONF-811076—3). NTIS, PC A03/MF 
A01. Order Number DE82002559. 

From 9. DOE compatibility meeting; St Petersburg, FL, 
USA (27 Oct 1981). 

Crystalline, form-stable, high-density polyethylene (HDPE) 
pellets were previously developed for thermal energy storage. The 
present study is directed toward characterization of the crosslinked, 
form-stable HDPE pellets produced by electron beam radiation 
crosslinking, and the effects of crosslinking on crystallinity and heat 
of fusion. Calorimetric measurements of the heats of fusion (AH/ 
sub f/) of the radiation-crosslinked HDPE (in dosages of 4 to 18 
Mrad) showed that while a substantial decrease in AH/sub f/ oc- 
curred after the first melting cycle (up to ~ 25%), slow cooling 
(1.25°C/min) on recrystallization of the pellets could restore the 
AH/sub f/ value to 95% of that of the uncrosslinked HDPE up to 
9.0 Mrad dosage exposure. The form stability of the 9.0-Mrad 
HDPE was very good even after 500 melt-freeze cycles in ethy- 
lenes glycol. However, some further decline in AH/sub f/ was 
noted along with an increase in gel content at the end of the 500 
cycles. X-ray diffraction measurements showed little or no differ- 
ence in crystallinity among the various radiation-crosslinked 
HDPE '’s and the uncrosslinked control HDPE, indicating the cross- 
linking occurs primarily in the amorphous regions of the polyethyl- 
ene. 


4882 (NITAR—3(411)) Radiation-chemical behaviour of 
americium(5) ions in nitric acid solutions. Chistyakov, V.M.; 
Frolov, A.A.; Vasil’ev, V.Ya.; Rykov, A.G. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1980. 35p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AOl1. 

Radiation chemical americium (5) ion behaviour is studied in 
nitrate solutions in the range of internal a-irradiation dose rate from 
5.1x10-* to 6.5 WA, nitric acid concentrations from 0.01 to 8.8 
mol/\, lithium nitrate from 0 to 9 mol/1, sodium nitrate from 0 to 
5.7 mol/] and sodium nitrite from 0 to 0.5 mol/l. On the basis of 
the obtained and available in literature data proposed is a kinetic 
scheme including production of primary and secondary products of 
radiolysis of nitrate solutions, reactions of these products with 
americium (5) and (6) ions and interaction of these products, and 
the americium (5) disproportionation reaction. On the basis of this 
scheme derived is an equation of the law of the rate of americium 
(5) radiation-chemical reduction. In an experimental way confirmed 
are the sequences following from the equation of the rate law, 
namely the dependence of americium (5) radiation chemical reduc- 
tion on sodium nitrite concentration, on nitrate-ion concentration 
and on dose rate of internal a-radiation. : 
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4883 (SAAS—253) Effects of ionizing radiation on bitu- 
men and bitumen-salt mixtures. Dagen, A. (Staatliches Amt 
fuer Atomsicherheit und Strahlenschutz, Berlin (German 
Democratic ge 1980. 86p. (In German). NTIS (US 
Sales Only), A05/MF A011. 

Experiments were performed to investigate the generation of 
hydrogen and methane from bitumen B 45 during exposure to ex- 
ternal cobalt-60 gamma-radiation, internal alpha-radiation by incor- 
porated *!°Po, and internal beta-radiation by incorporated *Sr/*Y 
as well as '°’Cs, respectively. Radiolytic methane generation was 
found to be independant of the type of radiation whereas the rates 
of hydrogen generation due to alpha- and beta-irradiation were 
more than double that due to gamma-irradiation. Addition of NaCl, 
NaNOs or NagSQO, to bitumen B 45 had no effect on the gamma- 
radiolytic formation of hydrogen and methane. From the results, 
conclusions have been drawn with respect to establishing activity 
limits for liquid radioactive wastes to be incorporated into bitumen. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 3361, 3425, 3457, 3490, 4851, 4876, 5463, 
5575, 5967 


(AAEC-LIB/Trans—734) Action of explosion on a 
new modification of uranium tetrafluoride. Deri- 
bas, A. (Australian Atomic Energy ra se Research 
Establishment, Lucas Heights). Oct 1980. llp. NTIS (US 
Sales Only), PC A02/MF AO1. 

Two known modifications for uranium tetrafluoride are the 
a-form, stable under normal conditions, and the high-temperature 
B-modification. aUF,, a light green powder, was subjected to high 
pressures created by shock waves during an explosion. Properties 
of the resultant dark green material, yUFs, were compared with 
those of the original substance. The new modification had higher 
refractive indices, a significantly increased density, and an increase 
in dielectric penetration. X-ray-grams had less legible lines indicat- 
ing the presence of defects. No significant changes in the IR-spec- 
tra were noted. A thermographic study discovered differences be- 
tween the compressed and original samples. 


4885 (AD—357962) Standard recovery procedure for 
tactical decontamination of ships. Vine, F.S.; Owen, W.L. 
(Bureau of Ships, Washington, DC (USA)). 20 Mar 1959. 
46p. NTIS, PC A03/MF AO1. 

The objectives of this project were (1) to proof test a pro- 
posed standard recovery procedure for the tactical decontamination 
of Navy ships and (2) to perform, as required, an operational de- 
contamination of each of three test ships to enable them to make 
their next scheduled participation. Three washdown-equipped test 
ships, the YAG-39, the YAG-40, and the LST-611, served as fall- 
out-collection stations and test platforms for other Program 2 proj- 
ects. These ships were successively contaminated by radioactive 
fallout from Shots Zuni, Flathead, Navajo, and Tewa. Because of 
insufficient contamination aboard the ships on their arrival at 
Eniwetok Lagoon following their several missions, the primary ob- 
jective was not fulfilled. Therefore, the function of Project 2.9 was 
generally restricted to operational decontamination between shots. 


4886 (AD—357963) Verification of shipboard washdown 
countermeasure. Armstrong, W.J.; Bigger, M.M.; Curtis, 
H.B. (Naval Radiological Defense Lab., San Francisco, CA 
(USA)). 12 Feb 1959. 58p. NTIS, PC A04/MF AO1. 

Project 2.10 was conducted to verify the effectiveness of a 
washdown system as a radiological countermeasure for ships. The 
evaluations were made possible by the requirement for washdown- 
equipped ships to be stationed within the region of tactically signifi- 
cant fallout in order to support several projects in the fallout char- 
acterization program of Operation Redwing. To fulfill the instru- 
mentation requirements of Program 2, the Bureau of Ships test 
ships, YAG39 and YAG-40, were employed. Washdown effective- 
ness was measured by a comparison of gammaradiation field meas- 
urements taken in the unwashed control area forward and the 
washed after portion of each ship. The test ships participated in five 
shots and at least one of them was sufficiently contaminated in four 
of these to make washdown evaluation feasible. Maximum levels of 
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gamma radiation encountered range from 266 mr/hr at 11 hours 
after Shot Flathead to 21.2 r/hr at 4.6 hours after Shot Tewa. 


(AD—357965) and protection. 
Maloney, J. ons Schmoke, M.A. (Army Chemical Corps En- 
a S mmand, Army Chemical Center, MD (USA)). 
Apr 1957. 26p. NTIS, PC ‘A03/MF AOl. 

The objectives of Project 2.4 were to investigate the con- 
tamination characteristics of construction materials exposed at var- 
ious angles and orientations to contamination resulting from high- 
yield nuclear detonations and to investigate the effectiveness of var- 
ious decontamination techniques, in order to obtain data on the ra- 
diological recovery of military installations. Panels of various con- 
struction materials were mounted on board the YAG-39 and YAG- 
40, which were operated through regions of fallout after Shots 
Cherokee, Zuni, Flathead, Navajo, and Tewa. With the exception 
of Shot Tewa, the fallout contamination deposited on the YAGs 
from all these events was insignificant with respect to fulfilling the 
objectives of this project. The contaminated Shot Tewa panels 
were, unfortunately, exposed to heavy rainfall prior to receipt for 
study. Apparently, the rains effectively decontaminated the panels. 
The most heavily contaminated surface, an asphalt and gravel built- 
up roofing panel, read approximately 500 mr/hr when received 
from Shot Zuni at H+60 hours. Other panels were generally much 
less contaminated. Some gave readings barely above island back- 
ground. 


(AD—465306) Decontamination and protection. 
 < J.C.; am E.H.; Morgenthau, M. (Chemical and 
Radiological Labs., "Chemical Center, MD (USA)). 
1954. 64p. NTIS, PC AOE MF AOl. 

Test panels, four ft square, of 14 building materials were 
mounted on the weather surfaces of two remotely controlled liber- 
ty ships and on a stationary barge. One of the ships was protected 
by a washdown system. All surfaces were contaminated significant- 
ly with tenacious fallout. Vertical surfaces facing upwind became 
equally or more highly contaminated than horizontal or pitched 
surfaces, probably due to wind currents impacting the tenacious 
contaminant onto surfaces normal to it. A sequence of hosing and 
vigorous scrubbing operations resulted in contamination reductions 
of 40 to 70%, but with reductions on most surfaces being less than 
50%. The most effective decontamination method was scrubbing. 
Under the conditions of this test, painting and joint sealing had 
little effect while the washdown countermeasure reduced the initial 
contamination over 90%. It is concluded that contamination from 
fallout encountered in these tests presents a serious decontamination 
problem on buildings and paved areas and further development of 
effective countermeasures is necessary. 


4889 (AERE-R—9582) Quality control of iodine-123 
produced on the Harwell Variable Energy Cyclotron. Winter, 
J.A. (UKAEA Atomic Energy Research Establishment, 
Harwell. Chemistry Div.). Jul 1980. 16p. NTIS (US Sales 
Only), PC A02/MF AO1/ Also available from H.M. Statio- 
nery Office, price Pound2.00. 

Methods are described which are used for the essentially 
strict quality control of **°I production in order to ensure that the 
final product is always within specification. Typical pharmaceutical 
drugs that are labelled with '**I are listed. 


4890 (ARL/TR—015) Use of formamidine —- 
acid in the preparation of Tc-99m 
radiopharmaceuticals - a cautionary note. Baldas, J.; Maier 
P.M. (Australian Radiation Lab., Melbourne). Mar 1980. 6p. 
NTIS (US Sales Only), PC A02/MF AOl. 

The reduction of pertechnetate with formamidine sulphinic 
acid in the absence of added ligands was found to be accompanied 
by complex formation. This complex showed a non-specific animal 
distribution. The complex produced during the reduction competed 
effectively with added complexing agents. 
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4891 (CEA-N—2148) Spectroscopy and chemistry of 
uranium IV. Folcher, G.; Rigny, P. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
). Jun 1980. 184p. (In French and English). 
S (US Sales Only), PC A09/MF AOl1. 

Different fundamental research papers on uranium IV are 
presented, some were never edited. Molecular spectroscopy was 
used for identification and structural study of uranium IV in aque- 
ous or organic solutions. The fields studied are: coordination, ster- 
eochemistry, electronic structure and chemical properties. For in- 
terpretation of results some studies were made with solid com- 
pounds or with thorium compounds or thorium complexes. Knowl- 
edge of actinides chemistry is improved, uranium and thorium 
being models for 5 f ions, extractive chemistry is better understood 
and new applications are possible. 


(CEA-R—5046) Plutonium  oxychalcogenides 
Pu.0.X (X—0, > S 3 a magnetic and 
electrical properties. 5f electrons delocalization. Costantini, 
J.M. (CEA Centre é'Beodes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Genie Radioactif; Paris-11 
Univ., 91 - Orsay (France)). May 1980. 143p. (In French). 
NTIS (US Sales Only), PC A07/MF AOl1. 

Thesis. 

We have studied the influence of the chalcogen X on the 
bonding and on the magnetic and electrical properties of the oxy- 
chalcogenides PuzO2X. These compounds are isostructural with 
hexagonal La,O; for X=O, S, Se and with tetragonal La,O.Te for 
X=Te. Comparison of Nd2O2X and PuzO2X cell volumes showed 
that plutonium crystal radius decreases from Pu2O; through 
Pu2O2Te with increasing Sf electrons delocalization and 5f-np over- 
lap. Superexchange interactions through O? and X* were thought 
to be responsible for the observed antiferromagnetic ordering. Neel 
temperatures increase from Pu,zO; through PuzO2Te showing that 
these interactions and subsequent 5f-np covalency are strengthened 
as chalcogen electronegativity decreases. Hexagonal Pu2Qs is an in- 
sulator while the other compounds are semi-conductors with 
energy gaps around 0.6 eV which were interpreted as the separa- 
tion between the 6d-7s conduction band and the np valence band. 
The localized 5f states were located just below the np band, partial- 
ly overlapping it. 


4893 (DP—1576) Thorium oxalate solubility and mor- 
phology. Monson, P.R. Jr.; Hall, R. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Oct 1981. Contract AC09-76SRO00001. 15p. NTIS, PC A02/ 
MF AO1. Order Number DE82001760. 

Thorium was used as a stand-in for studying the solubility 
and precipitation of neptunium and plutonium oxalates. Thorium 
oxalate solubility was determined over a range of 0.001 to 10.0 in 
the concentration parameter [H2C20,]/[HNOs]*, Morphology of 
thorium oxide made from the oxalate precipitates was characterized 
by scanning electron microscopy. The different morphologies found 
for oxalate-lean and oxalate-rich precipitations were in agreement 
with predictions based on precipitation theory. 


(EHD—77-16) Analytical techniques for the deter- 
in of radiochemical purity of radiopharmaceuticals pre- 
pared from kits. McLean, J.R.; Rockwell, L.J.; Welsh, Wd. 
(Department of National Health and Welfare, Ottawa, On- 
tario (Canada). Health Protection Branch). 1977. 19p. (In 
and French). NTIS (US Sales Only), PC A02/MF 


The evaluation of efficacy of commercially available kits 
used for the preparation of radiopharmaceuticals is one aspect of 
the Radiation Protection Bureau's radiopharmaceutical quality con- 
trol program. This report describes some of the analytical method- 
ology employed in the program. The techniques may be of interest 
to hospital radiopharmacy personnel as many of the tests can be 
performed rapidly and with a minimum of special equipment, thus 
enabling the confirmation of radiopharmaceutical purity prior to 
patient administration. Manufacturers of kits may also be interested 
in learning of the analytical methods used in the assessment of their 
products. 
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4895 (EHD—78-24) Results of quality control studies of 
technetium 99m labelled prepared from 
kits. McLean, J.R.; Rockwell, L.J.; Welsh, W.J. (Depart- 
ment of National Health and Welfare, Ottawa, Ontario 
(Canada). Health Protection Branch). 1978. 30p. NTIS (US 
Sales —n PC A03/MF AOl1. 

This report summarizes the results of quality control studies 
of Tc 99m labelled normal serum albumin and macro-aggregated al- 
bumin radiopharmaceuticals prepared from commercially available 
kits. It includes all analyses performed since the inception of the 
program in 1976 until the end of 1977. The results presented herein 
were obtained through the application of various in vitro tests and 
animal (mouse) bio-distribution studies. It is hoped that a similar 
report will be published annually for the benefit of hospital nuclear 
medicine departments and kit manufacturers. 


(IEA-DT—147) Behavior of **P, **S, **Cl and 
aK in magnesium oxide. Application to the separation of the 
35§-52P pair formed by irradiation of potassium chloride. dos 
Santos, C.N.T. (Instituto de Energia Atomica, Sao Paulo 
(Brazil)). Feb 1979. 33p. (In Portuguese). NTIS (US Sales 
Only), PC A03/MF AOl1. 

Thesis. 

A separation method of **P from **S using magnesium oxide 
as adsorbent of radiophosphorus is described. The behaviour of **P 
and **S, both carrier-free, on magnesium oxide, individually, in de- 
pendence of the amount of the adsorbent, of mixing time, of the pH 
of the loading solution and of potassium chloride concentration, is 
studied. The separation of the mentioned radioisotopes, using a mix- 
ture of them, is also analyzed. In order to apply this method to the 
routine production of carrier-free **S by potassium chloride irradia- 
tion, the adsorption behaviour of the chloride and potassium on 
magnesium oxide using radioactive tracers of these elements, is 
studied. The separation of **S from **P is analyzed by the maxi- 
mum range of B™ particles in aluminum. The absorption curves are 
presented and compared. 


4897 (IEA-DT—152) Separation of copper-64 from 
copper ph Battaglin, R.I.M. (Instituto de Ener- 
gia Atomica, Sao Paulo (Brazil)). Feb 1979. 3ip. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AO1. 

Thesis. 

The separation of copper-64 from irradiated copper phthalo- 
cyanine by Szilard-Chalmers effect is studied. Two methods of sep- 
aration are used: one of them is based on the dissolution of the irra- 
diated dry compound in concentrated sulfuric acid following its 
precipitation in water. In the other one the compound is irradiated 
with water in paste form following treatment with water and hy- 
drochloric acid. The influence of the crystal form of the copper 
phthalocyanine on the separation yield of copper-64 is shown. Pre- 
liminary tests using the ionic exchange technique for purification 
and changing of copper-64 sulfate to chloride form are carried out. 
The specific activity using the spectrophotometric technique, after 
the determination of the copper concentration in solution of 
copper-64, is calculated. 


4898 (IEA-DT—160) Preparation of an sup(113m) 
indium generator. Ling, H.W. (Instituto de Energia Ato- 


mica, Sao Paulo (Brazil)). Feb 1979. 47p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF AOI. 

Thesis. 

This paper describes the features related to the preparation 
of /sup 113m/In from a generator for nuclear medicine application. 
43Sn radioisotope is adsorbed on a hydrated zirconium oxide 
column and /sup 113m/In generated from the decay of ‘°Sn is 
eluted with diluted hydrochloric acid. This procedure is simple and 
appropriate for the separation of the desired radionuclide. Param- 
eters which may affect the adsorption of '*Sn like tin and hydro- 
chloric acid concentration and temperature are studied. The influ- 
ence of eluent concentration and temperature and flow rate of elu- 
tion on /sup 113m/In separation yields are observed. The purity of 
eluted /sup 113m/In is analysed and variation of elution yield in a 
generator prepared with enriched tin is studizd. 
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4899 (JEN—471) Review of xenon-133 production and 
oy erg ing ge 
uciear, 
Nhis (US Sales Only), PC A03/MF AO1. “ 

A literature survey is given on the production methods of 
fission xenon-133 and related problems, such as purification, metro- 
logical and dosimetrical aspects, preparation of isotopic solutions, 
recycling, etc. 


4900 (JINR—6-80-308) Massive mercury target for 
thallium isotope production on the beam of high energy pro- 
tons. Novgorodov, A.F.; Kolachkovski, A.; Nguen Kong 
Chang. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1980. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AO01. 

The yields of thallium radioisotopes in a massive mercury 
target irradiated with 660 MeV protons have been determined. The 
constancy of isotopic composition of radiothallium along the whole 
length (40 cm) of the target has been found. The yields of ®°TI, 
2°1T] and *°*T] amount to 22.9+-2.8; 3.42+-0.45 and 0.459+-0.61 
mCu/mkA h, respectively. It has been shown that the extraction of 
radioisotopes of thallium and some other elements from large 
amounts of mercury as well as their subsequent concentration may 
be carried out fully and relatavely fast when using dilute solutions 
of acetic acid. 


4901 (NITAR—2(410)) Pentavalent americium behaviour 
in potassium phosphorotungstate, KioP2W:70c:, solutions, 
Kopytov, V.V.; Erin, E.A.; Vasil’ev, V.Ya.; Rykov, A.G. 
(Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1980. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. 

Americium (5) behaviour in KioP2W17O¢: solutions depend- 
ing on pH (0.5-6.2), KioP2W17Oe: concentration and temperature is 
studied by spectrophotometric method. Americium (5) dispropor- 
tionation is shown in the pH range from 1.0 to 4.0 according to 
equation 2 Am(5)=Am(4) + Am(6). Along this reaction other oxi- 
dation-reduction reactions occur involving americium ions at pH 
1.0 and 4.0. The first order reaction relative to americium (5) con- 
centration is determined to be a stage defining the observed ameri- 
cium (5) concentration rate reduction over the studied pH range. 


4902 (RFP—2899) Neptunium processing at the Rocky 

Flats Plant. Conner, W.V.; Baaso, D.L. (Rockwell Interna- 

tional Corp., Golden, CO (USA). Rocky Flats Plant). 20 

Sep 1981. Contract AC04-76DP03533. 33p. NTIS, PC A03/ 
A01. Order Number DE82003752. 

Small quantities of neptunium-237 have been processed at 
the Rocky Flats Plant since 1962. This processing has involved 
preparation of pure neptunium oxide, metal, and metal alloys, and 
the recovery of neptunium-237 from a variety of residues. This 
report describes the processes used at Rocky Flats to recover and 
purify neptunium in addition to processes used for conversion to 
metal for casting and for rolling. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 3147, 3526, 4806 


4903 (AD-A—093950) Investigation of metal and metal 
oxide clusters small enough to constitute the critical size for 
gas phase nucleation in combustion processes. Final report, 1 
October 1975-30 June 1979. Stein, G.D. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Mechanical and Nzu- 
clear Engineering). Nov 1980. 153p. NTIS, PC A08/MF 
AOl. 


Over the course of this contract a variety of techniques have 
been employed to study the properties of small atomic and molecu- 
lar clusters formed in the gas phase via homogeneous nucleation. 
The clustering occurs either in an adiabatic expansion of a condens- 
able species (e.g. argon, krypton, xenon, or sulfur hexafluoride) in 
an inert carrier gas (e.g. helium), or as a mixing process using a hot 
condensable (e.g. lead, silver, copper, indium or bismuth) and a 
cold carrier gas (e.g. argon, helium, carbon dioxide or sulfur hexa- 
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fluoride). A continuous development several types of cluster 
sources has been carried out and includes free jets, very small hy- 
personic laval nozzles, and a series of metal ovens with carrier gas 
mixing. Any one, of these sources, constitutes the first stage of a 
differentially pumped, molecular beam system which the produces 
a continuous beam of clusters. The denisty in the beam is so low 
that it is collisionless and thus the clusters do not interact with each 
other or with any other foreign molecule or surface. The study of 
these isolated clusters is carried out primarily using high energy 
electron beams (40 to 75 KeV). The resulting diffraction patterns 
are obtained either on film or through use of a single channel, scin- 
tillation, pulse counting system employing synchronous detection. 


mechanisms in burning ar- 

quarterly report, 1 July 1981-30 September 

1981. Rawlins, W.T.; Schertzer, S.P.; Tanzawa, T. (Physical 

Sciences, Inc., Woburn, MA (USA)). Nov 1981. Contract 

AC22-80PC30292. 43p. (PSI-TR—291). NTIS, PC A03/MF 
A01. Order Number DE82002566. 

Although considerable progress has been made in recent 
years in un ing the kinetics of the combustion of hydrocar- 
bon fuels, relatively little attention has been focussed upon aromatic 
fuels of the types commonly found in coal liquids. Of particular in- 
terest are the pyrolysis rates, free radical kinetics, and soot and 
NO/sub x/ formation mechanisms for a variety of aromatic families 
such as those of benzene, anisole, phenol, and nitrogen heterocy- 
clics. These processes can be studied readily in shock tubes, where 
combustion temperatures can be attained almost instantly without 
wall effects and under well-controlled flow conditions. Most of the 
previous work has concerned fuel disappearance rates and/or soot 
formation in pyrolysis of the simpler fuels, benzene and toluene. 
Many of the sooting experiments have used laser beam attenuation 
to determine soot yields, a technique which is subject to ambiguities 
in both the effective absorption coefficient and the identity of the 
absorbing species. We are performing experiments in incident shock 
waves, using an array of optical absorption and emission diagnostics 
in the ultraviolet, visible, and infrared. Preliminary data for pyroly- 
sis of toluene and pyridine (1400 to 2500 K) indicate that soot for- 
mation is minimal for pyridine and proceeds rapidly for toluene, 
with evidence of a bimodal mechanism above 2000 K. Comparison 
of ultraviolet and visible attenuation signals indicates that the mean 
size of the soot particles causing the attenuation may be consider- 
ably larger than assumed by previous workers, thus requiring the 
use of complete Mie theory rather than the Rayleigh limit in the 
interpretation of the data. 


4905 (LBL—13325) Experimental study of a chemically 
reacting turbulent boundary layer. Ng, T.M.T. (Lawrence 
Berkeley Lab., CA (USA)). Sep 1981. Contract W-7405- 
ENG-48. 141p. NTIS, PC A07/MF AO1. Order Number 
DE82001970. 

Thesis. 

Effects of a strong stepwise temperature rise and exothermic 
chemical reaction on the turbulent boundary layer over a flat plate 
were studied. For the reacting flow, ethylene-air mixture with 
equivalent ratio of 0.35 was used. High-speed Schlieren photogra- 
phy was used for visualization of the boundary layer thermal struc- 
tures. Mean and rms density distributions were obtained from Ray- 
leigh scattering intensity measurements. Mean and rms velocity dis- 
tribution and some important fluctuation correlations were derived 
from single-component laser Doppler velocimetry measurements. 
Strong wall-heating causes the expansion of the heat-affected region 
near the surface and pushes the rest of the boundary layer uwards. 
The boundary layer thickness, the displacement thickness, the mo- 
mentum thickness, and the friction coefficient are increased by the 
wall-heating. The Reynolds stress is reduced due to the density de- 
crease. 


4906 (SAND—81-8880) Fundamental combustion and 
diagnostics research at Sandia. Progress report, July-Septem- 
ber 1981. Gusinow, M.A. (ed.). (Sandia National Labs., 
Livermore, CA (USA)). Nov 1981. Contract AC04- 
76DP00789. 42p. NTIS, PC A02/MF A0O1. Order Number 
DE82003880. 
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Emphasis is placed on the development and application of 
advanced research methods. The overall program addresses four 
categories: (1) detailed chemistry of combusticn; (2) fundamental 

associated with laminar and turbulent flames; (3) develop- 
ment of research techniques specifically applicable to combustion 
environments; and (4) operation of the user-oriented Combustion 
Research Facility. The first section of the report contains activities 
in combustion research, the second section contains activities in 
diagnostics research, and the third section is concerned with facility 
operation. 18 figures. 
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4907 (NE-F—2-4-1-81) Quality verification program re- 
say of (Department of Energy, Washington, DC 

SA). Office of Nuclear Energy Programs). Jan 1981. 13p. 
Nuclear Standards Management Center, Oak Ridge, TN. 
Order Number DE82001132. 

This standard sets forth mandatory and optional require- 
ments for the establishment and implementation by the contractor 
of a program of activities designed to verify that items or services 
conform to specified quality requirements of the contract. 


4908 (JPRS—78953) China report: science and technol- 

ogy, No. 126. (Joint Publications Research Service, Arling- 
= VA (USA)). 11 Sep 1981. Translation of various arti- 
cles. 58p. NTIS. Order Number DE82900255. 

Articles published in China during 1980 and 1981 on re- 
search pertaining to reactor studies, life sciences, thermodynamics, 
and chemical and mechanical engineering have been translated and 
are presented. (LCL) 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 3200, 3283, 3327, 3363, 3903, 4332, 4815, 
4953, 4957, 4958, 5067, 5068, 5069, 5070, 5071, 5072, 5073, 5074, 5106, 5151, 
5340, 5550, 5551, 6481, 6482, 6483, 6535, 6547, 6549, 6550, 6561 


(AECL—6476) Elastic stresses in U-shaped bel- 
aon. Janzen, P. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). May 1980. 48p. 
NTIS (US Sales Only), PC A03/MF AOl1. 

This report presents relations describing the meridional and 
circumferential elastic stress levels at the root and crown due to ex- 
ternal pressure and axial deflection of U-shaped bellows. The deri- 
vation is based on a statistical analysis of theoretical data obtained 
from a finite element analysis of selected bellows configurations. 
The mathematical formulations and various graphical representa- 
tions are proposed as aids to bellows design and analysis. 


4910 (BDX—613-2639) Survey of advanced fracture-me- 
chanics test methods. Final report. Swanson, G.D. (Bendix 
Corp., Kansas City, MO (USA)). Sep 1981. Contract AC04- 
76DP00613. 20p. NTIS, PC A02/MF AO1. Order Number 
DE82000823. 

The state of the art in test methods for advanced elastic-plas- 
tic fracture mechanics has been determined. A literature search and 
a review of researchers have identified several key references. A 
survey of potential users at Bendix Kansas City has uncovered no 
specific needs for advanced elastic-plastic fracture mechanics test- 
ing. However, four areas of potential future need were matched 
with ten appropriate test methods. The costs of additional equip- 
ment and fixturing and the approximate lead time needed to imple- 
ment each test capability are estimated. 


4911 (ERP/ERL—80-65(TR)) Effect of heated diesel 
fuel on particulate generation and fuel consumption for a 
Deutz F6L 912W engine. Dainty, E.D.; Mogan, J.P. (De- 

ent of Energy, Mines and Resources, Ottawa, Ontario 
Canada). Canada Centre for Mineral and ~~; Technol- 
ogy). Jun 1980. 10p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82900385. 

Light diesel fuel (SG = 0.805) was employed in a dynamo- 
meter-coupled Deutz F6L 912W indirect injection diesel engine, in 
both a cold and a hot condition, in order to determine the effects of 
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fuel temperature on fuel consumption and on the concentrations of 
CO and carbon particulate matter in the exhaust gases generated at 
near maximum load/speed operating conditions. Three test runs on 
three different days indicated that, for a given engine torque and 
speed, and fuel temperature increases from 75°F/24°C to 180°F/ 
83°C: no significant, variation in fuel flow rate was observed; no 
significant overall variation in the generation of particulate matter 
was observed; and a minor 12% reduction in the generation of CO 
was observed (i.e., 210 ppM to 185 ppM approximately). Conse- 
quently, it does not appear that this emissions reduction strategy is 
useful in underground applications where IDI engines are widely 
used. 


4912 (ERP/MRL—80-32(TR)) Design and operation of 
a motorized binary gas mixture apparatus. Silver, S. (Depart- 
ment of Energy, Mines and Resources, Ottawa, Ontario 
Canada). Canada Centre for Mineral and ™e . Technol- 
ogy). Feb 1980. 28p. NTIS (US Sales Only), PC A03/MF 
AOl. Order Number DE82900386. 

The main design criteria for a motorized version of a previ- 
ously designed unit (known as the Binary Gas Mixture Apparatus) 
are described. Detailed sequential steps are provided to the user for 
purging clean the chamber and two methods for preparation of pre- 
determined gas-air mixtures. Each method has some advantages 
over the other but method no. 1 has a maximum accumulative error 
of 0.004% (for a 20.555% mixture) as compared to 0.002% for 
method no. 2. For weak mixtures, such as 2.0555% mixtures, this 
error is reduced to 0.0002%. 


4913 (FEI—1025) Heat and mass transfers between 
heated gas cavity in a tank and an environment through a ver- 
tical circular channel. Opanasenko, A.N.; Selivanov, V.M.; 
Shirin, V.M. (Gosudarstvennyj Komitet po Ispol’zovani 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehner; cticheak 
Inst.). 1980. 12p. (In Russian). NTIS (US Sales Only), 
A02/MF A011. 

Heat and mass transfers between heated gas in a tank and air 
environment through a vertical cylindrical channel has been experi- 
mentally studied. The structure of contrary gas flows in the chan- 
nel, temperature fields, gas flow rate dependence on geometrical ar- 
rangement of a channel, physical parameters of the gas in the tank 
and boundary conditions have been studied. It is shown that the 
main factors affecting the mass transfer are the channel length and 
a method of dividing the channel cross section (by a separating 
plate, by a cylinder of smaller diameter) into separate cells by 
length. Investigations of the flow structure (studying the tempera- 
ture pulsation statistic performances, qualitative visual observations 
of the flow in glass pipes) shows that motion character depends on 
physical properties of the gas in the tank, relative tube length, con- 
ditions of heat transfer of the vertical channel and air environment. 


4914 (LA-UR—81-3265) Calculation of scattering of 
elastic waves from flat cracks. Visscher, W.M. (Los Alamos 
National Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 7p. (CONF-810839—4). NTIS, PC A02/MF A0O1. Order 
Number DE82002624. 

From AF/DARPA review of progress in quantitative NDE; 
Boulder, CO, USA (2 Aug 1981). 

A method, based on a boundary-integral representation of 
the elastic displacement, for calculating crack-opening-displace- 
ments on a flat crack of arbitrary shape and for incident elastic 
waves of arbitrary direction, polarization, and wavelength is devel- 
oped and illustrated by application to Rayleigh scattering from two 
families of crack shapes. The crack-opening-displacement is expand- 
ed in a truncated complete set of functions on the crack surface. 
This transforms the boundary-integral representation into a matrix 
equation with rank three times the order of the truncation. This 
matrix equation has the properties that can be expressed as the 
result of an extremum principle with respect to variations of the ex- 
pansion coefficients of the crack-opening-displacement (thus con- 
verges as the truncation order increases) and the matrix kernel 
(which must be inverted) is positive definite. 





645 / ERA VOL. 7, NO.3 


4915 (NUREG—0383-V-2-REV-3) Directory of certifi- 
cates of compliance for radioactive materials packages. 
Volume 2. Certificates of a (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Fuel Cycle 
ys Material Safety). Dec 1980. 612p. NTIS, PC A99/MF 
The directory contains a Summary Report of NRC ap- 
proved Packages (Volume 1), Certificates of Compliance (Volume 
2), and a Summary Report of NRC Approved Quality Assurance 
Programs for Radioactive Material Packages (Volume 3). The pur- 
pose of the directory is to make available a convenient source of 
information on packagings which have been approved by the U.S. 
Nuclear Regulatory Commission. To assist in identifying packaging, 
an index by Model Number and corresponding Certificate of Com- 
pliance number is included at the back of each volume of the direc- 
tory. The Summary Report includes a listing of all users of each 
package design prior to the publication date of the directory. 


4916 (NUREG—0383-V-3) Directory of certificates of 
compliance for radioactive materials packages. bain ge Rea 3. 
Summary report of NRC approved quality assurance 
grams for radioactive material . (Nuclear Re; a 
tory Commission, Washington, DC (USA). Div. of Fuel 
Cycle and Material Safety). Dec 1980. 120p. NTIS, PC 
A06/MF AO!. 

The directory contains a Summary Report of NRC ap- 
proved Packages (Volume 1), Certificates of Compliance (Volume 
2), and a Summary Report of NRC Approved Quality Assurance 
Programs for Radioactive Material Packages (Volume 3). The pur- 
pose of this directory is to make available a convenient source of 
information on packagings which have been approved by the U.S. 
Nuclear Regulatory Commission. To assist in identifying packaging, 
an index by Model Number and corresponding Certificate of Com- 
pliance number is included at the back of each volume of the direc- 
tory. The Summary Report includes a listing of all users of each 
package design prior to the publication date of the directory. 


4917 (PNL—3976) Wire rope improvement program. 
Final report. Alzheimer, J.M.; Anderson, W.E.; Beeman, 
G.H.; Dudder, G.B.; Erickson, R.; Glaeser, W.A.; Jentgen, 
R.L.; Rice, R.R.; Strope, L.A. (Pacific Northwest Lab., 
Richland, WA (USA)). Sep 1981. Contract AC06- 
76RL01830. 165p. NTIS, PC A08/MF A0O1. Order Number 
DE82001874. 

Activities in five major areas were undertaken during the 
WRIP: experiments using PNL-developed bend-over-sheave fatigue 
test machines to generate data on which to base a model for pre- 
dicting large-diameter rope performance from that of small-diame- 
ter ropes; bend-over-sheave fatigue testing to determine differences 
in rope failure rates at varying rope loads; analyses to determine 
how wire ropes actually fail; development of a load sensor to 
record and quantity operational loads on drag and hoist ropes; and 
technology transfer activities to disseminate useful program findings 
to coal mine operators. Data obtained during the 6-year program 
support are included. High loads on wire ropes are damaging. As 
an adjunct, however, potentially useful countermeasures to high 
loads were identified. Large-diameter rope bend-over-sheave per- 
formance can be predicted from small-diameter rope test behavior, 
over some ranges. 


4918 (RISO-M—2159) SECTIO: a program for the de- 
termination of cross sectional properties of closed thin walled 
beams. Lundsager, P. (Risoe National Lab., Roskilde (Den- 
mark)). Jul 1979. 59p. NTIS, PC A04/MF A0Ol1. Order 
Number DE82900900. 

The report contains the theoretical basis and users manual 
for the program SECTIO. Intending for use in connectio with a 
general purpose finite element program. SECTIO computes bend- 
ing properties from Bernovilli beam theory and torsional properties 
from St. Venant theory for thin walled, closed sections. The the- 
ories are developed for cross sections with inhomogeneous materi- 
als onja form that gives results which are compatible with conven- 
tional homogeneous beam elements, and a startegy for modelling 
beams with non-coincident axes using conventional beam elements 
is outlined. The accuracy of results is demonstrated by examples, 
and a sample problem is shown, including listing of input and 
output. 
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4919 (RL—80-034) Work in the U.K. on filamentary 
Al15 conductor development. Lee, J.A.; Scott, C.A. (Science 
Research Council, Chilton (UK). Rutherford and Appleton 
—_ Jul 1980. 1lp. NTIS (US Sales Only), PC A02/MF 

Work on NbsSn conductor development work began at Har- 
well in 1967 with work on stable filamentary NbsSn composites 
starting in 1969. This lead to a series of small magnets built at the 
Rutherford laboratory, using conductors incorporating high purity 
copper regions protected by diffusion barriers of both tantalum and 
phosphorus poisoned niobium, and the Wind-react technique for 
magnet construction was established. A magnet development pro- 
gramme lead to the construction of a 450mmx50mm_ hexapole 
magnet. IMI's parallel conductor programme developed tantalum 
diffusion barriers and used a hot extrusion first stage. The present 
position on conductor development is the result of a unification in 
1979 of technical and commercial interests including university pro- 
grammes. This current position is reported. 


4920 (SAND—80-1680) Structural analysis of the TRan- 
sUranic PACkage (TRUPACT). Lamoreaux, 
G.H.; Sutherland, S.H.; Duffey, T.A. (Sandia National 
Labs., Albuquerque, NM Sih Jul 1981. Contract AC04- 
76DP00789. 134p. (TTC—0158). NTIS, PC AO7/MF AO1. 
Order Number DE82001637. 

The TRansUranic PACkage Transporter (TRUPACT) is a 
Type B container under development at the Transportation Tech- 
nology Center, Sandia National Laboratory, for use in the transpor- 
tation of contact-handled transuranic waste. This report describes 
the numerical analyses of the container’s response to end-on, side- 
on, and center of gravity over corner impacts on an unyielding sur- 
face following a 9 m free fall. The results of the analyses are com- 
pared to available experimental data. In general, the analytical pre- 
dictions and experimental comparisons confirm the validity of the 
TRUPACT design concept. 


4921 (SAND—80-2140) Beam alignment machine techni- 
cal manual description, operation, and maintenance proce- 
dures. Gilbert, H.W. (Sandia National Labs., as que, 
NM (USA)). Oct 1981. Contract AC04-76DP007 9. 28p. 
NTIS, PC A03/MF A01. Order Number DE82003889. 

This manual contains the physical and functional descrip- 
tions, operation, and maintenance procedures for the Beam Align- 
ment Machine (BAM). The purpose of the BAM is to provide a 
stable platform with manual and power-driven vertical and horizon- 
tal adjustments for precision alignment of x-ray, laser, camera, or 
optical equipment by one or more persons in a minimum amount of 
time. The system allows the focal point of all three heads to be po- 
sitioned within a 1-in. circle at 20 ft. Information in this manual is 
for use by individuals responsible for the operation and mainte- 
nance of the equipment. Procedures in this manual are to be per- 
formed by personnel familiar with radiographic laser or optical 
equipment. 


4922 (SAND—81-0510C) Reduction in parachute drag 
due to forebody wake effects. Peterson, C.W.; Johnson, 
D.W. (Sandia National Labs., Albuquerque, NM (USA)). 


1981. Contract AC04-76DP00789. 10p. (CONF-811002—4). 
NTIS, PC A02/MF A0O1. Order Number DE81030124. 

From 7. AIAA aerodynamic decelerator and balloon tech- 
nology conference; San Diego, CA, USA (21 Oct 1981). 

An experiment was conducted to evaluate approximate ana- 
lytical methods for predicting the reduction in parachute drag due 
to forebody wake effects. The drag of a 20° conical ribbon para- 
chute was measured at several axial stations behind an ogive-cylin- 
der forebody with and without fins. The same parachute was tested 
in undisturbed flow (where wake effects were negligible) so that 
the effects of suspension line length on parachute drag could be 
separated from the drag losses caused by the turbulent wake. Total 
head pressure surveys were made across the forebody wake and in- 
tegrated across the canopy skirt area to determine the effective dy- 
namic pressure acting on the parachute. Experimental results con- 
firmed the validity of the underlying physical model of the para- 
chute/:vake interaction: the ratio of parachute drag behind a fore- 
body divided by wake-free parachute drag is equal to the ratio of 
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effective dynamic pressure acting on the parachute divided by 
freestream dynamic pressure. 


4923 (UCRL—15137-Pt.3) Filter clogging model: appli- 
cation of slender body theory. Final report. Hall, M.S. w- 
rence Livermore National Lab., CA (USA); ifornia 
Univ., Davis (USA). Dept. of Mathematics). Jun 1981. Con- 
tract W-7405-ENG-48. 2lp. NTIS, PC A02/MF AO1. Order 
Number DE82003163. 

Slender body theory is applied to the problem of Stokes 
flow past a sphere with an attached particle dendrite. A simpler 
problem is first solved; that of two spheres translating through an 
unbounded fluid which is at rest at infinity. The line passing 
through the centers of the spheres remains at a constant angle to 
the direction of translation. Oseen’s image of the stokeslet for the 
sphere is employed, as well as the complete image system for the 
potential dipole. A solution which does not employ bispherical co- 
ordinates is obtained for the case of freely rotating spheres. 


ep ag Perturbation method for the ap- 
proximation of single fiber inertial efficiency. Banks, D.O.; 
Kurowski, G.J. (Lawrence Livermore National Lab., CA 
(USA); California Univ., Davis (USA). Dept. of Mathemat- 
ics). Oct 1981. Contract W-7405-ENG-48. 43p. NTIS, PC 
A03/MF A0O1. Order Number DE82003183. 

One of the important problems in the theoretical study of fi- 
brous air filters is the determination of the fiber collection efficien- 
cy for submicron particles where particle inertia is significant. Be- 
cause this efficiency can not, in general, be given by a closed for- 
mula, numerical methods are required. One approach is to use the 
dynamic equations of particle motion and the method of shooting. 
However, this requires considerable computing time when exten- 
sive parameter studies are carried out. In this paper, a perturbation 
method is developed for the numerical approximation of the inertial 
efficiency. Example cases are given which show that for particles 
of radius one micron or less the observed error is approximately 
7% or less as compared to that given by a shooting method. Fur- 
thermore, the average computation time is approximately one-twen- 
tieth of that required for the shooting method. 


4925 (UCRL—50016-81-1) Mechanical de- 
partment technical review. Carr, R.B. Denney, R.M. (eds.). 
(Lawrence Livermore National Lab., CA (USA)). 1 Jan 
1981. Contract W-7405-ENG-48. 109p. NTIS, PC A06/MF 
A01. Order Number DE82000303. 

The Mechanical ineering Department Technical Review 
is published to: (1) inform the readers of various technical activities 
within the department, (2) promote exchange of ideas, and (3) give 
credit to the personnel who are achieving the results. The report is 
formatted into two parts: technical acievements and publication ab- 
stracts. The first is divided into eight sections, one for each division 
in the department providing the reader with the names of the per- 
sonnel and the division accomplishing the work. 


4926 (UCRL—53136) Design and testing of wood con- 
tainers for radioactive waste. Roberts, R.S.; Barry, P.E. 
(Lawrence Livermore National Lab., CA (USA)). 25 Mar 
1981. Contract W-7405-ENG-48. 20p. NTIS, PC A02/MF 
AO0l1. Order Number DE82001629. 

A wood container for shipping and storing radioactive waste 
was designed to eliminate the problems caused by the weight, cost, 
and shape of the steel containers previously used. Tests specified by 
federal regulations (compression, free-drop, penetration, and vibra- 
tion) were conducted on two of the containers, one loaded to 2500 
Ib and one loaded to 5000 Ib. The 5000-lb container failed the free- 
drop test, but the 2500-lb container easily passed the tests and 
therefore qualifies as a Type A container. Its simplicity of design, 
low weight, and ease in handling have proved to be time-saving 
and cost-effective. 


4927 (UCRL—85904) Target response to high- 
penetration. van Thiel, M.; Edwards, L. (Lawrence Liver- 
more National Lab., CA (USA)). 16 Oct 1981. Contract W- 
7405-ENG-48. 9p. (CONF-811033—2). NTIS, PC A02/MF 
A01. Order Number DE82003191. 


ERA VOL.7,NO.3/ 646 


From 6. international symposium on ballistics; Orlando, FL, 
USA (22 Oct 1981). 

A simple energy flow model has been developed to describe 
target response to high velocity penetration. Its two basic parts 
consist of a method for calculating the kinetic energy of the pene- 
trator that is deposited in the target and a formulation of how the 
resulting energy and momentum are distributed by the initial stress 
waves. The momentum balance equations for 2D Bernoulli flow 
and 1D shock or isentropic flow yield closely related results that 
allow for a simple energy deposition model. The form of the 
energy flow integral depends on the orientation (geometry) of the 
rod penetration path with respect to the target surfaces and the di- 
rection of the interface momentum. Directional effects in the kinet- 
ic terms are accounted for in this model. The model is calibrated 
and checked by hydro calculations. Comparative calculations with 
several hydro codes indicate that their results for penetration and 
hole growth processes agree. Specifically the coupled Eulerian-La- 
grange code (CHAMP) selected shows reasonably good agreement 
with pure Lagrange calculations where these are physically mean- 
ingful. The coupled code allowed for Eulerian flow, where material 
distortion is large and for a full Lagrange treatment further from 
the penetration path. The computed surface kinetic energy from the 
model and the hydro calculation are compared and the results dis- 
cussed. The effects of hoop stress on mode conversion is shown by 
comparison of 2D rod and plate penetrators. 


4928 (UCRL—86002) Overview of the Machine-Tool 
Task Force. Sutton, G.P. wrence Livermore National 
Lab., CA (USA)). 8 Jun 1981. Contract W-7405-ENG-48. 
27p. (CONF-8106169—1). NTIS, PC A03/MF AOl. Order 
Number DE82003186. 

From Society of Carbide and Tool Engineers conference; 
Chicago, IL, USA (8 Jun 1981). 

The Machine Tool Task Force, (MTTF) surveyed the state 
of the art of machine tool technology for material removal for two 
and one-half years. This overview gives a brief summary of the ap- 
proach, specific subjects covered, principal conclusions and some of 
the key recommendations aimed at improving the technology and 
advancing the productivity of machine tools. The Task Force con- 
sisted of 123 experts from the US and other countries. Their find- 
ings are documented in a five-volume report, Technology of Ma- 
chine Tools. 


- (UCRL—86897) Diamond machining and mechani- 

cal inspection of optical components. Donaldson, R.R.; Pat- 
terson, S.R.; Thompson, D.C. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 13 Nov 1981. Contract W-7405- 
ENG-48. 1lp. (CONF-811120—2). NTIS, PC A02/MF 
A011. Order Number DE82003324. 

From Reflecting optics for synchrotron radiation conference; 
Upton, NY, USA (16 Nov 1981). 

Displacement measurement and motion control are discussed 
for rotary and linear axes of motion, as necessary for the dimen- 
sional measurement and diamond-tool machining of grazing inci- 
dence x-ray optics. Examples of available performance levels are 
drawn from measurements made on current developmental hard- 
ware, and are coupled with speculation on possible future exten- 
sions. 


4930 (Y—2246) Microcomputer-based ultrasonic C-scan 
analyzer. Howington, L.C.; Moyer, M.W. (Oak Ridge Y-12 
Plant, TN (USA)). Oct 1981. Contract W-7405-ENG-26. 
16p. NTIS, PC A02/MF AO1. Order Number DE82001627. 

A microcomputer-based system has been developed to auto- 
matically digitize and analyze ultrasonic C-scan data to determine 
the penetration of aluminum-to-aluminum welds. The system con- 
sists of an LSI-11 microcomputer, dual floppy disk, standard video 
camera and digitizer, and a stepping, motor-driven rotary table. 
Using the black-and-white print from a Tektronix 4631 hard-copy 
unit, the system has reduced analysis time from ~ 1 hour to 3 to 4 
minutes per part. The calibration procedure has been reduced from 
2 hours to 1 minute. Operator fatigue was dramatically reduced 
while improving certification repeatability. 
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4203 Lasers 
REFER ALSO TO CITATION(S) 4921, 6573 


(AD-A—093489) Submillimeter laser and Fabry- 
spectroscopy using metallic mesh. Annual technical 
report No. 1, yp & 1978-31 May 1979. Pidgeon, C.R.; 
Davis, B.W. (Heriot-Watt Univ., Edinburgh ). Dept. of 


Physics). May 1979. 20p. NTIS, PC A02/MIF AOl. 

The performance of an optically pumped submillimeter laser 
is directly dependent on the infrared (CO2) pump used, and the im- 
portance of the pump laser in relation to the tuning and stability 
characteristics has necessitated extensive investigations being car- 
ried out on the pump laser. This CO2 laser would later be used in 
conjunction with the submillimeter laser at present being complet- 
ed. 


4932 (AD-A—093507) Submillimeter Jaser and Fabry- 
Perot spectroscopy using metallic mesh. Annual technical 
report No. 2, 1 June 1979-31 May 1980. Pidgeon, C.R.; 
Davis, B.W. (Heriot-Watt Univ., Edinburgh ). Dept. of 
Physics). May 1980. 14p. NTIS, PC A02/MF AOl1. 

An optically pumped submillimeter laser has been designed 
and the laser resonator constructed. The objective was to produce 
a laser which could accommodate a wide range of waveguides and 
output coupling forms, yet still retain consistent performance over 
the whole range from 40 micrometers to 1.2 mm. The performance 
expected was a large number of emission lines over the described 
range with output powers in excess of 1 mW. Experience from 
other submillimeter laser systems used led to the choice of a 25 mm 
I/D dielectric waveguide with a 5 mm diameter pinhole type 
output coupler as the basis of the optical resonator. A novel mirror 
translator system, in the form of a ‘wobble stick’, has been designed 
and successfully operated in the laser. Such power levels as de- 
scribed were ahcieved using the CO: pump laser described in the 
lst Annual Technical Report. A two element Low Pass Blocking 
Filter which was designed and constructed for use in conjunction 
with the submillimeter laser has been successfully applied to help 
identify the 170.6 micrometers emission line from CHsOH pumped 
with 9P36 COs transition. The more powerful 118.8 micrometer 
emission line was effectively blocked, although still lasing, since the 
filter was external to the laser cavity. 


4933 (AD-A—093540) Chemical laser computer code 
survey. Wiggins, C.M.; Mansell, D.N.; Ulrich, P.B.; Walsh, 
J.L. (BDM Corp., Albuquerque, NM (USA)). 1 Dec 1980. 
281p. NTIS, PC A1l3/M 01. 

A survey of modeling capability for predicting chemical 
laser performance has been carried out. Optics, kinetics and gasdyn- 
amics codes are included in the survey. Seventy-eight separate 
codes developed at thirteen research centers are covered in this 
report. Both quick-look summaries and more in-depth summary 
sheets have been prepared for each code. A supplementary narra- 
tive section provides introductory material concerning code fea- 
tures and capabilities as well as explanation of terminology used on 
the survey forms. This document is intended as a comparison of 
code features and as an introduction to capabilities of individual 
codes. 


(AD-A—093652) Nonlinear interactions between 
ead radiation and spin-aligned carriers in semiconductors. 
Final report. Johnson, E.J.; Davies, R.W.; Lempicki, A. 
(GTE Labs., Inc., Waltham, MA (USA)). 25 Nev 1980. 
97p. NTIS, PC A05/MF AOl. 

The central theme of this work is the effect of radiation 
upon the vector orientation of characteristic properties of photo-ex- 
cited carriers in semiconductors. The orientation is referred to the 
direction of propagation and the polarization state of the exciting 
light. Initially the emphasis was on the optical properties of spin- 
aligned electrons, particularly their behavior in stimulated emission. 
The scope was extended to include ordering of orbital angular mo- 
ments, and electron wave vectors as well. The material of choice 
was GaAs, now rapidly emerging as most important for a variety 
of optical, electronic and optoelectronic applications. The work 
performed falls into three categories: (a) development of novel ex- 
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perimental techniques (b) development of new theoretical ap- 
proaches and (c) development of improved material. In the short 
duration of this contract the work remains, incomplete; however, 
we have made progress of considerable consequence in the areas 
where we had anticipated difficulty, thus providing a longer term 
challenge. 


4935 (AD-A—093688) Tunable sources. Final 

report 1 September 1979-31 August 1 Byer, R.L. (Stan- 
fora Univ., CA (USA). Edward L. Ginzton Lab.). Nov 
1980. 84p. NTIS, PC A05/MF AOl1. 

We have successfully completed the study, development and 
application of a computer controlled Nd:YAG pumped LiNbO; 
tunable source. The device has operated reliably for more than one 
year. It tunes over a 1.4 - 4.0 micron range and operates at resolu- 
tions to less than 0.08 per cm at 10 mJ output at 10 pps. We have 
invented and demonstrated a new optical device, the radial birefrin- 
gent element. We have invented and demonstrated a computer con- 
trolled laser attenuator. During the past year we have developed 
the theory for a slab configuration laser source. We have success- 
fully demonstrated the slab geometry as applied to Nd:Glass. Work 
is continuing on the understanding and implementation of this high 
energy, high repetitional rate Nd:Glass slab laser source. 


(PB—81-850547) Carbon dioxide lasers. January 
1972-August 1980 (citations trom the International Aerogpac 
for Jan 72-Aug 80. Sassi, W.V. 
glan Soret Center, Storrs, CT 

SA)). Sep 1980. 173p. NTIS PC NO1/MF NO1. 

The citations in this bibliography cover carbon dioxide 
lasers, gain optimization and numerical analysis of gas lasers, 
models of kinetic cooling of gas, transverse excitation and pho- 
toionization, characteristics of chemical lasers, and the use of shock 
tubes. New methods for the excitation of homogeneous discharge in 
carbon dioxide lasers and multifactor optimization are also included 
in this bibliography. (Contains 200 citations.) 


4937 


Alamos Scientific Lab., NM). Proceedings of the ‘Society of 
Photo-Optical Instrumentation Engineers; 190: 293-296(1979). 

The spectroscopic properties and several applications of a 
new nonlinear material developed for use with the CO: laser are 
described. The material, which is a prototype of a potentially large 
class of such solids, is constructed by doping a normally transparent 
material, KCI, with an impurity ion, ReO™ 4, to produce absorptions 
in the frequency range of interest to the CO, laser. In this paper the 
spectroscopy of the ReO~, ion in KCl is discussed, and several ap- 
plications of this material to the CO laser are described. Using this 
material, extra-cavity pulse compression from a CO: oscillator has 
been demonstrated. Second, the material has been used intercavity 
to produce modelocking. Both of these results are described. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITA a 4070, 4201, 4207, 4208, 4209, 4210, 4211, 
4212, 4213, 4214, 4283, 4284, 4564 


4938 (CTO—1753) Comparison of experimental data on 
the minimum film boiling temperature for spheres. Benz, R.; 

Buerger, M.; Zach, O. (UKAEA Culham Lab., Abingdon). 
Dec 1979. 46p. Available from British Library ‘Lending Di- 
vision, Boston Spa. 

In this report experimental results on the minimum film boil- 
ing temperature for spheres are compared. The construction of the 
evaluated experiments and their results are briefly described, as far 
as they refer to the minimum film boiling temperature. A discussion 
of the influences on the minimum film boiling temperature (sub- 
cooling, flow conditions, material properties and initial sphere tem- 
perature) yields the result that further experiments should be car- 
ried out to explain unclear points and contradictions. 
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4939 (DOE/PC/40280—T1) Parametric pen 
studies on fluidized-bed heat exchangers. Quarterly technical 

progress report, 28 July-30 September 1981. (United Tech- 
nologies Research Center, East Hartford, CT (USA)). 29 
Oct 1981. Contract AC22-81PC40280. 9p. NTIS, PC A02/ 
MF AOl1. Order Number DE82002124. 

Analyses and experiments will be performed in this program 
to investigate the performance of single- and multi-stage shallow 
fluidized beds for possible application to the recovery of heat from 
sources such as waste heat, and coal combustion or coal gasifica- 
tion. This work is an extension of work done previously under 
Contracts EC-77-C-03-1433 and DE-AC03-79ET11348. In this pro- 
gram, tests will be conducted to (1) investigate the effects of foul- 
ing due to liquid condensate in the gas stream on fluidized bed heat 
exchanger performance, (2) investigate the performance of fluidized 
beds which are staged using baffle plates, and (3) investigate the ef- 
fects of different heat exchanger surface geometries. During the 
quarter ending 30 September 1981, work progressed in selecting the 
conditions for that portion of the program involving fouling by a 
liquid condensate. Modifications were made to the Fluidized Bed 
Heat Exchanger Facility for the fouling experiments and plans 
were developed for preliminary tests in those investigations. 


4940 (INIS-SU—15, pp 73-76) Heat transfer from a 

cylinder in cross-flow of a bubble gas-liquid mixture. Isataev, 
SI: Polzik, V.V.; Tatenov, A.M.; Isaev, M.K. (Kazakhskij 
Gosudarstvennyj Univ., Alma-Ata (USSR)). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A09/MF AOl. 

From 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR (Sep 1980). 

Results of experimental investigations into the heat exchange 
of a round cylinder in the case of a cross-flow of an up-current 
flow of bubble gas-liquid mixture, are presented. The investigation 
is carried out in a rectangular channel of a 80x76 mm cross section 
with a bubble water-air mixture. Air bubbles with the diameter 
from 1 to 5 mm distribute uniformally over the channel cross sec- 
tion. The reduced liquid velocity varied from 0.5 to 2.7 m/s/ con- 
sumption volume gas content being from 0 to 0.2. Cylinder-calori- 
meters with 16 and 28 mm diameter are investigated. The technique 
and equipment applied permit to determine the local heat transfer 
coefficient with an error not exceeding 5%. It is found that Re in- 
crease brings about the decrease in the effect of gaseous bubbles on 
heat transfer. At Re=(7-8:x10* and the turbulence level about 4% 
the critical flow is observed and the boundary layer on the greatest 
part of the cylinder surface is turbulent. In this case the disturbing 
effect of a gaseous phase is manifested slightly. QualitatiVely the 
distribution of the local heat transfer coefficient does not differ 
from the case of a single phase flow. 


4941 Analytic prediction of the friction factor for turbu- 
lent flow in internally finned channels. Scott, M.J.; Webb, 
R.L. (Detroit Diesel Allison, Detroit, Michigan). Journal of 
Heat Transfer; 103: No. 3, 423-458(Aug 1981). 

This work developed an analytical model for the friction 
factor with turbulent flow in internally finned channels. Such chan- 
nels are an important class of enhanced heat transfer surfaces. Until 
this work, no analytical models for the turbulent friction factor 
have been proposed. The present model assumes the validity of the 
Law of the Wall and applies the logarithmic velocity distribution to 
the interfin and core regions of the flaw. Theoretically based fric- 
tion factor equations are developed for internally finned circular 
tubes and rectangular channels. The model predicts Carnavos data 
for 21 internally finned tubes with +- 10 percent. Friction factor 
data were taken for five internally finned, rectangular channels. 
The analytical model predicts these data within +- 10 percent, 
except for the case of a very high fin. 


4942 (UCRL-Trans—11698) Structure of ultrasonic free 
jets from slit orifices. Beylich, A.E. Translated from Zeitsch- 
rift fuer Flugwissenschaften und Weltraumforschung ; 3: No. 
1, 48-57(1979). Contract W-7405-ENG-48. 34p. NTIS, PC 
A03/MF A01. Order Number DE82000426. 

The three-dimensional flow field of free jets produced by slit 
orifices of finite length at supercritical pressure ratio is investigated 
experimentally. Local measurements of density and temperature are 
performed in argon and nitrogen. The measurements yield the 
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structure of the shock-wave surfaces and the cell length as a func- 
tion of the orifice length ratio L/D (L = slit length, D = slit 
height) and of the pressure ratio Po/p/sub infinity/ (po = stagna- 
tion pressure, p/sub infinity/ = pressure of the background). 
Simple estimates which allow for the source-flow character of the 
expansion flow in the interior of the supersonic cell are in good 
agreement with the experiments. Measurements of density and tem- 
perature along the jet axis show that up to a distance L a plane 
flow character prevails, and beyond that the axially symmetric in- 
fluences predominate. On the basis of the solutions of the conserva- 
tion equations for inviscid source-flow, empirical formulas are indi- 
cated for the variation of the state along the axis. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 3967, 4200, 4683, 4684, 4685, 4686, 4687, 
4688, 4692, 4761, 4961, 4962, 5328, 5338 


4943 (EPRI-NP—2026) Development of a finite-element 
model for eddy-current NDT phenomena. Interim report. 
Lord, W. (Colorado State Univ., Fort Collins (USA). Dept. 
of Electrical Mery eer g). Sep 1981. 112p. NTIS, PC A06/ 
MF AO1. Order Number DE82900364. 

One major factor which has limited progress towards devel- 
opment of a viable defect characterization scheme for eddy current 
testing has been the lack of a general mathematical model capable 
of predicting the complex electromagnetic field/defect interactions 
in the part under test. Objective of this research project has been to 
determine the feasibility of applying finite element numerical tech- 
niques to the problem of modeling eddy current NDT phenomena. 
Results of finite element studies are given in this report for numer- 
ous eddy current testing geometries including coils and conductors 
above conducting planes for which analytical results exist and, 
complex steam generator tubing problems which to date have not 
been solved analytically. A comparison of the finite element results 
with experimental data (and analytical data if available) clearly 
shows the feasibility of applying this numerical analysis approach to 
the solution of eddy current nondestructive testing problems. 


4944 (INIS-mf—6388) Nondestructive testing in the 
building industry ‘79. Conference proceedings. (Ceskoslo- 
venska Vedeckotechnicka Spolocnost, Kosice. Dom Tech- 
niky). 1979. 17p. (CONF-7904175—). NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Conference on nondestructive testing in the building 
industry; Tatranska, Lomnica, Czechoslovakia (18 Apr 1979). 

Some of the individual papers were indexed separately. 


4945 (INIS-mf—6389) Nondestructive testing ‘78. 
(Ceska Vedeckotechnicka Spolecnost, Prague (Czechoslova- 
kia). Dum Techniky). 1978. 66p. (CONF-7809239—). NTIS 
(US Sales Only), PC A04/MF AOl1. 

From Conference on nondestructive testing; Vsetin, Czecho- 
slovakia (25 Sep 1978). 

Some of the individual papers were abstracted and indexed 


separately. 


4946 (INIS-mf—6411, pp vp) Internal pressure tests to 
determine the fracture behaviour under pressurized and boil- 
ing water conditions. Sturm, D.; Stoppler, W. (Staatliche 
ay ae ag Stuttgart (Germany, F.R.)). 1980. 
(In German). Dep. NTIS (US Sales Only). 

From 6. seminar of the Materialpruefungsanstalt - fracture 
concepts and nondestructive examination; Stuttgart, F.R. Germany 
(9 Oct 1980). 

A report is given on the state of the research program con- 
tainer failures which concerns the problematics of crack propaga- 
tion in pressure vessels and pipelines. Test conditions and results 
(fracture opening, fracture formation) on containers with surface 
longitudinal notches and surface circumference notches are given 
and discussed. 
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4947 (SAND—81-2487C) Review of large-scale fuel-air 
explosion tests and techniques. Benedick, W.B. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 48p. (CONF-811124—3). NTIS, PC 
A03/MF AO1. Order umber DE82002422. 

From International specialist meeting on fuel-air explosion; 
Montreal, Canada (4 Nov 1981). 

Tests involving large scale fuel-air explosions are reviewed. 
Aspects addressed include fuel type, detonation limits, initiation of 
detonation, detonation propagation and heat fluence from burning 
fuel-air mixtures. 


4207 Vacuum Engineering 


4948 (GEPP-TIS—613) Gas-leak paths in stainless 
steel. Bruckart, K.B. (General Electric Co., St. Petersburg, 
FL (USA). Neutron Devices t.). 1981. Contract 
AC04-76DP00656. 9p. NTIS, A02/MF AOl. Order 
Number DE82001203. 

Leak paths through a stainless steel plate into a vacuum 
chamber were found to be due to the reduction of metal sulfides 
during a brazing operation and the combining of the sulfur with hy- 
drogen to form hydrogen sulfide gas. This gas escapes from the 
metal, leaving openings, or paths, for leaks. With proper orientation 
of these paths to the surface exposed to vacuum, the leaks can be 
eliminated. 


4949 (SAND—81-1888C) Deuterium trapping by impuri- 
ties in copper. Mitchell, D.J. (Sandia National Labs., Albu- 
om, NM (USA)). 1981. Contract AC04-76DP00789. 

Tp. (CONF-811113—5). NTIS, PC A02/MF AOl. Order 
Number DE81030120. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

The addition of Er, Zr, or Ti to copper provides trapping 
sites for hydrogen isotopes, which causes the apparent diffusivity of 
hydrogen to take on values that are smaller than its normal diffusi- 
vity in pure copper. This apparent diffusivity can be described in 
terms of the dopant concentration and the binding energy of the 
hydrogen isotope to the traps. Criteria are met that enable the re- 
sults of permeation breakthrough measurements, which were made 
between 300 and 700°C, to be extrapolated to room temperature. 
The resultant lag-time for deuterium breakthrough for a 0.25 mm 
thick membrane of Cu containing 0.88 atomic percent Er, for exam- 
ple, exceeds 1000 years at 25°C. Therefore, this alloy is suitable for 
use in vacuum enclosures where it is necessary to restrict hydrogen 
permeation for long periods of time. Thermodesorption meas- 
urements for samples that were exposed to deuterium reveal that 
there are two types of traps in these alloys. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 4797, 6573 


4950 (AAEC/E—504) Transient conductance spectros- 
copy measurements of defect states in ‘y-irradiated n-channel 
silicon field effect transistors with le ‘y-dosemeter appli- 
cations. Pearton, S.J.; Tavendale, A.J.; Williams, A.A. (Aus- 
tralian Atomic Energy Commission Research Establishment, 
Lucas Heights). Dec 1980. 14p. NTIS (US Sales Only), PC 
A02/MF A011. 

A deep level transient capacitance spectroscopy (DLTS) 
system, modified for the measurement of transient conductance, has 
been used to observe gamma-ray induced defect centres in the gate 
junction of 2N4416 Si field effect transistors. The defect concentra- 
tions increased linearly wth gamma-dose in the range 50 kGy to 10 
x 10° kGy (5-1000 Mrad) for the common Esub(c) - 0.17 eV level, 
and in the range 500 kGy to 10 x 10° kGy (50-1000 Mrad) for the 
levels Esub(c) - 0.22 eV and Esub(c) - 0.44 eV. Another common 
level, a hole trap at Esub(v) + 0.42 eV, was the only minority trap 
observed. The technique may be useful for measuring gamma-fluxes 
in situations inaccessible to standard dosemeters (e.g. flux-mapping). 
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4951 eg gy A roy improvements for 
on Kanaes City, B Ci SA) OF Sep 198. Pn = C04- 

mtract A 
TODPOOSLS 12p. MS. OU toate A01. Order Number 
DE82000961. 

The causes of solderability problems on drag soldered print- 
ed wiring boards (PWBs)' were investigated. Excessive removal of 
tin-lead from the PWB surface was found to be the major cause. A 
solder leveling method was incorporated to control the consistency 
of the tin-lead removal process. 


4952 (BDX—613-2665) Copper pea es 
plating bath: chemical variables, synergism, and electrodeposi- 
tion mechanism, Topical Borhani, K.J. (Bendix Corp., 
Kansas City, MO (USA)). Nov 1981. Contract AC04- 
76DP00613. 26p. NTIS, PC A03/MF AO1. Order Number 
DE82003099. 

The study identified chemically PY61H, a proprietary agent 
used in copper pyrophosphate baths for its brightening and ieveling 
properties for plated through-holes of printed wiring boards 
(PWBs). Numerous weapons programs incorporate printed wiring 
boards. PY61H consisted primarily of the dipotassium salt of 2,5- 
dimercapto-1,3,4-thiadiazole. Laboratory-scale prototypes of pro- 
duction baths demonstrated that the dimercaptothiadiazole salt can 
produce a bright plate analogous to the PY61H mixture. The effec- 
tive brightener concentration for both PY61H and 
dimercaptothiadiazole was determined by cyclic voltammetry per- 
formed at a rotating platinum disk electrode. New peaks attributed 
to brightener degradation products became evident from the vol- 
tammograms of prototypes that have undergone successive elec- 
trolysis and brightener addition steps. Scattering of the points from 
plots of brightener concentration varying with voltammetric re- 
sponse revealed the need to operate the bath within narrower 
ranges for the inorganic constituents, especially ammonia. This 
report describes the mechanism postulated to be responsible for the 
leveling in the copper pyrophosphate bath. 


4953 (BDX—613-2678) Mechanical shock test analysis. 
Final report. Layman, W.E. (Bendix Corp., Kansas City, 
MO (USA)). Sep 1981. Contract AC04- 6DP00613. 3p, 
NTIS, PC A02/MF A01. Order Number DE82000932. 

A hammer impact form of mechanical shock testing was in- 
vestigated for use on a high voltage electrical assembly. The 
hammer, which consisted of a 10-Ib (4.5 kg) steel head with a 38-in. 
(965 mm) tubular aluminum handle, was attached so that it could 
fall freely through a specified angle of elevation. Data from the 
Bendix Kansas City tests correlated with data from similar tests at 
Sandia National Laboratory, Albuquerque. 


4954 (BDX—613-2685) High or! semiconductor 
testing. Final report. Robinson, L.A dix Corp., Kansas 
City, MO (USA)). 1981. Contract AC04-7 DP00613. 
16p. NTIS, PC A02, A01. Order Number DE82000926. 

High-frequency hybrids were tested on fixtures that used 
stripline techniques for matching and interconnection. A number of 
problems with proper grounding were encountered, along with 
hybrid breakage that occurred when increased force was used to 
improve ground reliability. The approach used in this effort gener- 
ally overcame these problems. An adapter scheme was developed 
that permitted testing a wide variety of hybrid physical configura- 
tions on a single tester. 


4955 (BDX—613-2689) Thick-film analysis: literature 


search and bibli y. Gehman, R.W. (Bendix Co 
Kansas City, MO (USA)). Sep 1981. Contract A 
76DP00613. 27p. NTIS, PC A03/MF AO1. Order Number 
DE82000960. 

A literature search was conducted to support development 
of in-house diagnostic testing of thick film materials for hybrid mi- 
crocircuits. A background literature review covered thick film for- 
mulation, processing, structure, and performance. Important materi- 
al properties and tests were identified and several test procedures 
were obtained. Several tests were selected for thick film diagnosis 
at Bendix Kansas City. 126 references. 
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4956 (BDX—613-2691) Direct current sputtered gold on 
a beryllium copper electrical connector. Hale, G.J. (Bendix 
Corp., Kansas City, MO (USA)). 1981. Contract AC04- 
76DP00613. 22p. NTIS, PC A02/MF AOl1. Order Number 
DE82002688. 

The use of a direct current (dc) sputter deposition process to 
coat a beryllium copper electrical connector used in a current 
viewing resistor (CVR) is described. The connector required a con- 
trolled gold thickness on three areas of its surface, one of which 
was a blind hole 0.57 mm in diameter and 4.1 mm deep. A commer- 
cial 2 kW dc Magnatron sputter system with a rotating planetary 
fixture was used. The CVR connector was successfully coated with 
gold using the sputter deposition technique. The 8.8-mm-long beryl- 
lium copper connector had a gold thickness requirement of 0.8 to 
1.8 pm on most of its surface. The requirements also included a 
minimum 0.8 ym gold thickness inside a 0.57 mm hole at a 2 mm 
depth. Three gold deposition cycles were required to achieve the 
desired thickness results. Special fixturing was used in each of the 
three deposition cycles to ensure that thickness requirements were 
met in the specified areas. Prior to deposition, the connectors were 
subjected to an extensive cleaning technique to minimize interfacial 
effects from oxide and other surface contaminants. Gold thickness 
was measured by cross-sectioning sample units and then measuring 
them with a filar microscope. The thickness results for six connec- 
tors randomly selected from a lot of 525 connectors coated were 
averaged. These averaged results compiled with specification re- 
quirements. 


4957 (GEPP-TIS—608) Vacuum tube automatic weld 
station. Howell, J.F. (General Electric Co., St. Petersburg, 
FL (USA). Neutron Devices Dept.). 6 Nov 1981. Contract 
AC04-76DP00656. 8p. NTIS, PC A0O2/MF AOl. Order 
Number DE82003314. 

A microcomputer controlled tube welding station has been 
developed that significantly improves the productivity of the proc- 
ess by providing fully automatic operation and improved weld 
quality. In addition, the microcomputer allows easy changing of the 
process to study and determine the optimum weld cycle param- 
eters. The weld station provides the following significant features: 
(1) fully automatic flush and weld cycle; (2) complete flexibility to 
vary the process; (3) consistently repeatable welds; (4) ease of oper- 
ation; and (5) little operator training or skill required. 


4958 (GEPP-TIS—616) Computer controlled tube braze 
station. Howell, J.F. (General Electric Co., St. Petersburg, 
FL (USA). Neutron Devices Dept.). 30 Oct 1981. Contract 
AC04-76DP00656. 8p. NTIS, PC A02/MF AOl. Order 
Number DE82003317. 

A vacuum tube braze station has been developed that auto- 
matically performs all the process steps necessary to braze molyb- 
denum vacuum tube components in a hydrogen atmosphere. A mi- 
crocomputer controller provides for rapid and flexible program- 
ming of the process. A closed loop temperature control system pro- 
vides precise repeatability of the braze time/temperature profile re- 
sulting in an increased yield of good tubes. The station provides the 
following significant features: (1) fully automatic flush and braze 
cycle; (2) complete flexibility to vary the process; (3) consistent re- 
peatability of braze joints; (4) ease of operation; and (5) little opera- 
tor training or skill required. In addition, one operator handles the 
preparation of tube components for brazing, and also the brazing 
operation. These two functions previously required two operators. 


4959 (LA—8862-MS) Magnetic switches and circuits. 
Nunnally, W.C. (Los Alamos National Lab., NM (USA)). 
Sep 1981. Contract W-7405-ENG-36. 40p. NTIS, PC A03/ 
MF A0O1. Order Number DE82001887. * 

This report outlines the use of saturable inductors as switch- 
es in lumped-element, magnetic-pulse compression circuits. The op- 
eration of the three basic types of magnetic pulse compression cir- 
cuits is discussed and the characteristic use of each is defined. In 
addition, the geometric constraints and magnetic pulse compression 
circuits used in short-pulse, low-inductance systems are considered. 
The scaling of presaturation leakage currents, magnetic energy 
losses, and switching times with geometrical and material param- 
eters are developed to aid in evaluating magnetic pulse compression 
systems in a particular application. Finally, a scheme for increasing 
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the coupling coefficient in saturable stripline transformers is pro- 
posed to enable their use in the short-pulse, high-voltage regime. 


4960 (NASA-CR—165372) High-current, fast-switching 
transistor development. Hower, P.L. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA (USA)). 15 
Mar 1981. 40p. C. Order Number DE81029923. 

Work that shows how the results obtained under a previous 
contract (NAS3-18916) have been applied to a larger-diameter (33- 
mm) transistor are described. An improved base contact for equal- 
izing the base-emitter voltage at high currents has been developed 
along with an improved emitter contact preform which increases 
the silicon area available for current conduction. The electrical per- 
formance achieved is consistent with the proposed optimum design. 
The device design, wafer-processing techniques, and various meas- 
urements which include forward SOA, dc characteristics, and 
switching times are described. 


4961 (SAND—81-1093) Analyses of some problems oc- 

in electronic assembly packaging. MacDougall, H.R. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1981. Contract AC04-76DP00789. 29p. NTIS, PC A03/MF 
A01. Order Number DE82003687. 

A compilation of five working papers on electronic assembly 
packaging problems is presented. The topics discussed are: analysis 
of stresses in electronic component leads, an estimate of tempera- 
ture response in an electronic component due to a soldering oper- 
ation, analysis of stress in an electronic component and solder joint 
due to encapsulation, effective thickness of a conformal coating on 
an electronic component, uniaxial compression testing as a means of 
determining bulk modulus of a syntactic elastomer. Uniaxial com- 
pression testing of thin samples to determine the material bulk mo- 
dulus is reviewed. Elasticity equations applie an expression for the 
bulk modulus in terms of the applied uniaxial stress, the observed 
strain, and Poisson's ratio. For special cases in which Poisson's ratio 
approaches 1/2, the bulk modulus is determined to be very nearly 
equal to the ratio of the applied stress to the observed strain. 


4962 (SAND—81-8019) Visual inspection requirements 
for high-reliability random-access memories. Andrade, A.; 
McHenery, J. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 46p. NTIS, 
PC A03/MF A0O1. Order Number DE82000875. 

Visual inspection requirements are given for random-access 
memories for deep-space satellite electronics. The requirements, 
based primarily on Military Standard 883B, are illustrated in the 
order of their manufacturing operation to clarify and facilitate in- 
spection procedures. 


4963 (SLA—73-0777) Electro-optic devices utilizing 
quadratic PLZT ceramic elements. Cutchen, J.T.; Harris, 


J.O. Jr.; La G.R. (Sandia National Labs., Albuquer- 
que, NM SA)). Aug 1973. Contract AC04-76DP00789. 
19p. NTIS, PC A02/MF AO1. Order Number DE82003685. 
A number of operational electronic devices are described 
which utilize PLZT ceramics as the active electrooptic element. 
For this study, the PLZT ceramic composition has been maintained 
at a constant 65/35 Zr/Ti ratio, with the La content ranging from 
8.5 to 12 atomic percent. When operated in the transverse birefrin- 
gent mode, these materials exhibit the quadratic, or Kerr, electroop- 
tic effect. Typical applications which are discussed include flashb- 
lindness protective devices (to protect personnel as well as light 
sensitive instruments such as image intensifiers and vidicon tubes), 
display devices, page composers for holographic memories, and 
light gates for a variety of shutter applications. Contrast ratios and 
lifetime effects are discussed for the page composer application. 


4964 (UCRL—86804) Circuit analysis and simulation 
programs: an overview. Magnuson, W.G. Jr. (Lawrence 
Livermore National Lab., CA (USA)). Oct 1981. Contract 
W-7405-ENG-48. 6p. (CONF-811012—33). NTIS, PC A02/ 
MF AOl1. Order Number DE82003152. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 
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The paper is intended to be a tutorial-like description of the 
development of electrical circuit analysis programs used for analyz- 
ing digital and analog circuits. The anatomy of circuit simulator 
programs, analysis formulation techniques, and solution procedures 
will be addressed. A few of the features, capabilities, and limitations 
of several of the more widely used current programs will also be 
covered. 


4965 Schottky barrier height and Auger studies of yt- 
trium and yttrium silicide on silicon. Campisi, G.J.; Bevolo, 
A.J.; Schmidt, F.A. (Ames Laboratory USDOE, Iowa State 
University, Ames, Iowa 50011). Journal of Applied Physics; 
52: No. 11, 6647-6650(Nov 1981). 

Schottky barrier diodes of yttrium and yttrium silicide were 
fabricated on p-type (111) silicon. The barrier heights of the diodes 
determined by I-V measurements were correlated with heat treat- 
ments and interface conditions as determined by Auger composition 
depth profiles. The as-deposited Y-Si contact had a barrier height 
of 0.70 eV. During heat treatment at 300 °C, oxygen diffused into 
yttrium and formed Y2Os, resulting in a barrier height of 0.65 eV. 
Yttrium silicide was formed at 410 °C that lead to a Schottky bar- 
rier height of 0.60 eV. 


4966 Photoelectric quantum efficiencies and filter 
window absorption coefficients from 20 eV to 10 KeV. Day, 
R.H.; Lee, P.; Saloman, E.B.; Nagel, D.J. (Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Applied Physics; 52: No. 11, 6965-6973(Nov 1981). 

Photodiodes with x-ray sensitive photocathodes are com- 
monly used as broadband x-ray detectors in fusion plasma diagnos- 
tics. We have measured the photocathode quantum efficiency be- 
tween 1—500 A of common photocathode materials including alu- 
minum, copper, nickel, gold, three forms of carbon, chromium, and 
cesium iodide. We have also studied the effects of the experimental 
environment and long-term cathode aging on the measured quan- 
tum efficiencies. In addition, we have measured the x-ray mass-ab- 
sorption coefficients of x-ray filter windows of Kimfoil, aluminum, 
polypropylene, and Formvar in energy regions where data were 
previously unavailable. Measurements between 1—50 A were per- 
formed at the Los Alamos Scientific Laboratory's low-energy x-ray 
calibration facility, while the measurements between 50—500 A 
were performed at the National Bureau of Standard’s synchrotron 
ultraviolet radiation facility. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 3130, 3216, 3946, 3950, 4012, 4661 


4967 (CW-WR—78-036.45A) Design, construction, oper- 
ation and evaluation of a prototype anthracite culm combus- 
tion boiler unit. Facility test plan: startup & shakedown, para- 
metric studies & long term operation. (Dorr-Oliver, Inc., 
Stamford, CT (USA)). Jun 1981. Contract AC21- 
78ET 12307. 52p. (FE—3269.45A). NTIS, PC A04/MF AOI. 
Order Number DE82001080. 

This proposed performance study is to be performed in the 
anthracite culm prototype boiler located at Paxinos, Pennsylvania. 
The boiler is designed to produce 23,400 lb/hr of steam of 200 psig. 
Effects of operating variables on combustion efficiency, sulfur re- 
tention, erosion and corrosion will be analyzed during the runs 
The boiler will be operated to determine its technical, economic 
and environmental performance and to project the viability of it for 
commercial operation. After the initial testing, the boiler perform- 
ance will be evaluated over the long term operation. 


4968 (DOE/ET/10386—T1-Vol.3) Emissions and effi- 
ciency performance of industrial coal stoker fired boilers: 
data supplement. (American Boiler Manufacturers Associ- 
ation, Arlington, VA). Aug 1981. Contract ACOI- 
77ET 10386. 493p. NTIS, PC A21/MF A0O1. Order Number 
DE8 1030266. 

This document is a data supplement to a report entitled, 
Emissions and Efficiency Performance of Industrial Coal Stoker 
Fired Boilers. It contains tables and plots of field test data which, 
because of their number, could not be included in the final report. 


It is intended as a reference for researchers who wish to examine 
the data in greater detail than that provided for in the final report. 
The tables contain the complete gaseous, particulate, coal and effi- 
ciency data for all tests at test sites A through K. The plots corre- 
late the major parameters with percent boiler design capacity and 
excess air. A few additional relationships are also included in the 
plots. The data supplement is based on the findings of an extensive 
coal stoker test program conducted for the American Boiler Manu- 
facturers Association (ABMA) by KVB, Inc., between August 1977 
and November 1979. 


4969 (DOE/ET/10386—T2) Guide to clean and effi- 
cient operation of coal stoker-fired boilers. (American Boiler 
Manufacturers Association, Arlington, VA). Aug 1981. 
Contract ACO01-77ET 10386. T4p. S, PC A04, AOl. 
Order Number DE81030442. 

This report was prepared as a set of guidelines for those in 
charge of operating coal stoker-fired boilers. It explains and illus- 
trates the different types of coal stokers in operation today. It ex- 
plains the combustion process in simple terms, specifically as it re- 
lates to stoker coal combustion. It explains the various heat losses 
in stoker boilers and how they may be minimized. Most important- 
ly, it discusses ways in which coal stoker-fired boilers may be oper- 
ated at peak efficiency and with minimum pollutant emissions. In- 
cluded are step-by-step procedures for optimizing excess air levels. 
The guidelines are based on the findings of an extensive coal stoker 
test program conducted for the American Boiler Manufacturers As- 
sociation (ABMA) by KVB, Inc., between August, 1977, and No- 
vember, 1979. 


4970 (DOE/ET/10653—T1) Correlation of stability 
limits of industrial premix burner a 
locity gradient for three fuels. Putnam, A.A.; Levy, 

telle Columbus Labs., OH (USA)). 4 Se 1981, Fb nee 
AC22-76ET 10653. 57p. NTIS, PC A04/MF AOl. Order 
Number DE82001320. 

Data are presented on the blow-off limits of a premix indus- 
trial burner normally fired with natural gas, for natural gas, a low- 
and a medium-heating value gas such as might be made from coal. 
These limits, interpreted in terms of the wall velocity gradient, are 
compared with the laminar flashback velocity gradient limits ob- 
tained in the classical manner. The same relation is found for all 
three fuels. For one fuel, flashback-extinction limit is also observed 
and satisfactorily compared with the literature. 


4971 (DOE/PC/30296—4) Advanced pulverized-coal 
combustor for control of NO/sub x/ emissions. Fourth quar- 
terly report, July 1-September 30, 1981. Pam, R.L.; Sutt- 
mann, S.T.; Kelly, J.T. (Acurex Co: ~ ee Mountain View, CA 
(USA). Energy and Environmental Div.). 30 Oct 1981. 
Contract AC22-80PC30296. 13p. NTIS, PC A02/MF AO}. 
Order Number DE82002653. 

Fourth quarter (July 1-September 30, 1981) results under the 
Advanced Pulverized Coal Combustion for Control of NO/sub x/ 
Emissions Program are reported. The program uses an idealized 
one-dimensional combustor, incorporating fuel staging. A compre- 
hensive computer model is being developed under the program to 
allow NO mechanisms and rates to be extracted from the experi- 
mental data. During the quarter, a coal devolatilization model was 
developed and integrated into the PROF code. Combustor curing 
and facility build up was completed. 


4220 Underground Engineering 


4972 (SAND—81-2187) TOODY-NORML calculations 
of penetration events. Norwood, F.R.;Trucano, T.G.; Hicks, 
D.L. (Sandia National Labs., Albuquerque, NM (USA); 
Colorado Univ., Denver (USA)). Nov 1981. 
AC04-76DP00789. 35p. NTIS, PC A03/MF AOl. Order 
Number DE82003888. 

One-dimensional models using Norwood’s cylindrical cavity 
expansion model in the NORML wavecode have been applied re- 
cently to studies of earth penetrators. A series of test problems, in- 
volving a conical-nosed steel penetrator, have been selected for 
comparison between the NORML calculations and calculations 
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with the two-dimensional TOODY wavecode. Test problem one in- 
volves penetration into a hydrodynamic model of Antelope Lake 
tuff, while test problem two has a geologic model which includes 
shear strength via the linear tau-P model, in which shear 
increases linearly with pressure. For both test problems, TOODY 
calculated normal stresses on the penetrator which were 1/3 to 1/2 
of those calculated by NORML. 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 3946, 4017 


4973 (CONF-801030—(Vol.1), pp 233-241) Add-on 
emission controls for world market light duty vehicles gaso- 
line-alcohol comparisons: Soviet Lada, Brazilian Puma, South 
Korean Hyundai Beema. Olson, D.R. (Olson i ing, 
Huntington Beach, CA); Zeitlin, A. 1980. NTIS (US Sales 
Only), A21/MF AOl1. Order Number DE81903753. 

From 4. international symposium on alcohol fuels technol- 


ogy; Sao Paulo, Brazil (5 Oct 1980). 

Adaptation of current emission control technology and com- 
ponents to vehicles manufactured for world markets can be success- 
fully accomplished for light duty vehicles. The engineering ap- 
proach to this task and description of emission control systems with 
gasoline and gasoline-alcohol emission/fuel economy comparison 
data are provided for the Brazilian Puma, Soviet Lada and South 
Korean Beema vehicles. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 4532 


4974 (DOE/ET/15209—T2) Large stationary Stirling 
Program 


engine. Final report. Volume II. plan. (General 
Electric Co., Philadelphia, PA (USA)). Aug 1980. Contract 
AC02-79ET15209. 21p. NTIS, PC A02/MF A0Ol. Order 
Number DE82001656. 

A program plan for the design, fabrication and testing of 
two 1000 HP stationary Stirling engines was developed. The pro- 
gram duration is expected to be approximately 5-1/2 years, with 
engine site installation occurring in the beginning and mid-1986, re- 
spectively; including a substantial effort for the design/development 
of a heat transport system, a development and design verification 
testing program and a user-demonstration program for both the en- 
gines. The total program cost including fee is $22.5M, assuming 
that the heat source is furnished completely checked out. The over- 
all program was structured in six major tasks which are as follows: 
project management, preliminary design, development testing, final 
design, fab and assembly, and installation and test. 


43 PARTICLE ACCELERATORS 


REFER ALSO TO CITATION(S) 5974, 5982 
4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 5080 


4975 (ANU-P—805) Survey of large NEC accelerators: 

1981. Weisser, D.C. (Australian National Univ., Canberra. 

ae of Nuclear Physics). Apr 1981. 16p. NTIS (US Sales 
y), PC A02/MF AO1. 

A survey of the performance of large NEC accelerators is 
presented with emphasis on voltage performance and corona volt- 
age distribution systems. The rf impedance of combinations of ac- 
celerator tube, closed corona tube and column is discussed. The 
role played by SFs break-down products on corona systems is ex- 
plored and new observations of deposits on corona needle tips are 
shown. Expectations of future performance of large NEC machines 
are given. 
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4976 (FEI—1059) Two-parametric technique for evalua- 
tion of the net method. Pezvykh, K.A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
Fiziko-Ehnergeticheskij Inst.). 1980. a (In Rus- 
sian). ‘NTIS (US Sales Only), PC A02/MF AO1 
A priori qualitative and quantitative analysis of the net 
method errors for a certain class of electrostatic designs on the base 
of specified net pitch and mean radius of the boundary surface cur- 
vature is substantiated. The a priori evaluation of the greatest error 
in the fields of elongated and flattened ellipsoidal condensators dif- 
fers from true errors not more than 0.85-6.6 times, in the fields of a 
bell-shaped cable junction box and high voltage accelerator not 
more than 1.2-9.3 times. Among known evaluation methods poten- 
tial comparison in one and the same unit on net reducing is applica- 
ble in the vicinity of the boundary with the greatest curvature and 
is not applicable in the field of obtuse ellipsoid vertex at great 
errors at the artificial boundary. This method requires at least a 
twofold calculation and ensures an evaluation being 1.2-3 times less 
than the true error. 


4977 (INIS-mf—6121, pp 37-41) Heavy-ion accelerator 
development problems. Vasil’'ev, A.A. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow). 
1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Different types of heavy-ion accelerators (HIA) are listed 
and possibilities for producing effective systems for acceleration of 
heavy ions are determined. It is shown that the HIA construction 
requires the development of new devices and methods including 
the production of effective ion sources, effective acceleration sys- 
tems, magnetic systems, charge-exchange targets, and also vacuum 
systems capable of producing superhigh vacuum. Main problems 
connected with the construction of the HIA in which ions, down 
to uranium, will be accelerated by the collective acceleration 
method are discussed. It is also shown that improved fixed-field ac- 
celerators will be more effective as compared with accelerators 
using varying magnetic fields. It is shown that the employment of 
superconducting HF resonators may reduce the cost of accelerating 
systems. 


4978 (INIS-mf—6121, pp 42-49) Status of construction 
of the U-400 mous heavy-ion cyclotron in Dubna. 
anesyan, Yu.Ts. (Joint Inst. for Nuclear Research, Dubna 
USSR 1979. (In Russian). Dep. NTIS (US Sales Only). 
From 6. conference on particle accelerator; Dubna, USSR 

(11 Oct 1978). 

Principal units and systems of the U-400 4 m heavy-ion 
isochronous cyclotron are described. At present all the cyclotron 
systems are manufactured and assembled, the isochronous magnetic 
field is shaped and measured, and the tests and ad ustment of ion 
sources, vacuum and HF systems are in progress. Experimental re- 
sults obtained while testing these systems are given. The U-400 will 
provide production of beams of ions of particles with 
20<=A<=140 accelerated to an energy of 10 MeV/nucleon. The 
intensity of beams for masses A< =75 will constitute 10*°-10** par- 
ticle/s, and for 75<=A<=140 no less than 10" particle/s. From 
the U-400 chamber the beam of accelerated ions will be extracted 
by means of stripping. By using the beams of the U-400 cyclotron it 
is planned to set a facility for separation and analysis of nuclear re- 
action products, a magnetic spectrometer, a multipurpose mass sep- 
arator, a spectrometric facility, and a unit for the synthesis and in- 
vestigation of transfermium elements. 


4979 (INIS-mf—6121, pp 50-52) Modernization of the 
Kurchatov-Institute cyclotron. Venikov, N.I.; Kondrat’ev, 
L.G.; Latushkin, S.T.; Rezvov, V.A.; Unezhev, V.N.; Kho- 
dakov, E.M.; Chumakov, N.1.; Yudin, L.L; Yupinov, Yu.L. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

For the purpose of improving the parameters of accelerated 
ion beams a 1.5 m cyclotron is constructed into an isochronous azi- 
muthally varying magnetic field cyclotron. The adopted magnetic 
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structure is a three-sector system with 8 pairs of concentric and 9 
pairs of harmonic windings. The beam is extracted from a 66.2-cm 
radius by means of an electrostatic deflector having a potential of 
70 kV and an output aperture of 0.7 cm. The transport system em- 
ploys doublets consisting of quadrupole magnets with an aperture 
of 14 cm and a magnetic field gradient of up to 10 T/m. The beam 
emittance on a target constitutes 15-25 mradxmm. Mean currents of 
the external beams for some ions are equal (in pA): *Li* - 15; 
"a" -2 "Li" - 3 “Ee” - % MC - DMN” - 1% *O* - 1. 


4980 (INIS-mf—6121, pp 94-96) Cyclotron with smooth 
energy variation, Sarkisyan, L.A.; Kir’yakov, E.F.; 
Vorob‘ev, Yu.A. (Moskovskij Gosudarstvennyj Univ. 
(USSR)). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To increase the energy of the 120 cm cyclotron it has under- 
gone modernization. The forming of radial falloff of the cyclotron 
magnetic field to the final radius of 53 cm in the magnetic field 
range from 5 to 16 KOe is provided by three concentric current 
windings positioned inside the vacuum chamber. For the vertical 
shift of the beam at initial radii use is made of a winding constitut- 
ing a single-loop copper bus with a section of 15x4 mm and a cur- 
rent of 200 A. To shift the beam at final radii use is made of a 
winding with 1000 turns at a current of up to 1.5 A. The harmonic 
winding consists of four pairs of rectangular coils with 120 turns at 
a current of up to 8 A. The coils are positioned in the magnet pole 
gap through 90 deg intervals. With a modest correction of winding 
currents, at frequencies of 8.5-12.5 MHz the ion acceleration has 
been performed with smooth variation of energy in several ranges 
of energies and currents. 


4981 (INIS-mf—6121, pp 229-235) Intense linear accel- 
erators for material studies. Kapchinskii, I.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 
1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Problems of designing intensive linear accelerators capable 
of producing neutron fluxes with an intensity of up to 10**-10** 
neutron/cm?xs for studying material properties under irradiation 
are considered. Basic indices of deuteron linear accelerators for the 
projects of intensive neutron generators in a number of US labora- 
tories and the ITEF are given. In all the projects it has been con- 
sidered expedient to employ an Alvarez-type accelerator with qua- 
drupole focusing of the beam by a system of electromagnetic lenses. 
Lenses for drift tubes of a short-wave linear accelerator are devel- 
oped in ITEF, at an aperture radius of 1 cm the obtained gradient 
constitutes 5.1 kGs/cm. In Los-Alamos the samples of lenses made 
of samarium-cobalt alloy with gradient of 7.4 kGs/cm at an aper- 
ture radius of 0.84 cm are fabricated. 


4982 (INIS-mf—6121, pp 241-245) Main aspects of 
proton linear accelerators for nuclear fuel production. Murin, 
B.P.; Fedotov, A P. (AN SSSR, Moscow. Radiotekhniches- 
kij Inst.). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A possibility of constructing a proton linear accelerator- 
breeder is estimated, in which the proton beam with a current of 
150-300 mA is accelerated in the continuous mode to an energy of 
1-2 GeV and then interacts with a target made of natural uranium- 
238 or thorium-232 thus providing the production of industrial 
amounts of plutonium-239 and uranium-233. The accelerator con- 
sists of two parts operating on multiple frequencies and providing 
simultaneous acceleration of two beams of H* and H™. In the first 
part the particles are accelerated in resonators with drift tubes and 
stabilizing rods to an energy of 100 MeV, and in the second part - 
to an energy of 1000 MeV. The calculations have shown that an 
average current of 300 mA may be obtained by accelerating 150 
mA beams of H* and H™. A variant in which acceleration is carried 
out in three channels with subsequent composition of three beams is 
presented. Basic problems to be solved to construct an accelerator- 
breeder are discussed. 
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4983 (INIS-mf—6121, pp 246-251) Charged particle ac- 
celerators and nuclear (review). Ado, Yu.M.; 
Ufimtsev, A.G.; Shembel, B.K. (Gosudarstvennyj Komitet 
dl Is I'zovaniyu Atomnoj er 4 SSSR, ukhov. 

t. Fiziki Vysokikh Ehnergij). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Some data of the electronuclear method of nuclear fuel fab- 
rication are discussed. In this method the neutrons are produced in 
heavy-element targets by particles accelerated to high energies. The 
neutrons are produced at the expense of energy storaged by parti- 
cles, and due to the nuclear fission by fast neutrons. Three schemes 
of using fuel produced during the neutron capture by raw material 
nuclei are proposed. The first variant provides for the fuel extrac- 
tion from a target and application of it to the fuel cycle equally 
with natural fuel. In the second’ variand a target serves to enrich 
new fuel elements, made of raw material, or to enrich uranium or 
thorium intended for fuel elements fabrication. In the third variant 
a target serves both for fuel fabrication and for fuel burning. The 
advisability of using the electronuclear method in high-material tar- 
gets multiplying neutrons with high efficiency is shown. 


4984 (INIS-mf—6121, pp 273-276) Specific features of 
beam — in the 103-cm small-size cyclotron. Gal’chuk, 
A.V.; tepanov, A.V.;  Stogov, Yu.I. ——— 
fealedovesel aki Inst. Ehlektrofizicheskoj a a 

ony (USSR). 1979. (In Russian). Dep. Ss (US Sales 


<— 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description is given of peculiarities of beam shaping and 
extraction from a cyclotron with pole diameters of 103 cm designed 
to accelerate the ions of hydrogen, deuterium, helium-3sup((+2)) 
and helium-4sup((+2)) with final energy controlled in the range 
from 5 to 20 Z*/A MeV and with an intensity of the external beam 
of 70-100 A. The main peculiarity of acceleration in the main 
zone resides in the fact that the beam moving along an equilibrium 
orbit is displaced with respect to the electromagnet pole centre due 
to the effect of the gap-traverse resonance. The beam is centered 
by means of a group of harmonic windings. An important peculiar- 
ity of realized resonance beam extraction is noted. Under many ac- 
celerating modes the obtained width of the energy spectrum is 
equal to 0.2-0.3% (at half intensity) at a current of the extracted 
beam of up to 50-70 pA. 


4985 (INIS-mf—6121, pp 285-288) Prospects for high- 
energy heavy-current cyclotrons. Sarkisyan, L.A. (Moskovs- 
kij Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki). 1979. (In Russian). 
Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With a view of designing a cyclotron up to 4 GeV at a mean 
beam current of 100 - 500 A (a kaon factor) investigations have 
been performed aimed at studying the slow passage of the integral 
resonance Qsub(r)=2(approximately 845 MeV) with subsequent ac- 
celeration to Qsub(r)=2.3...(approximately 1200 MeV) by computer 
simulation of complete equations of particle motion dynamics in a 
magnetic field with spatial variations. It is shown that the disclosed 
strong after-resonance damping togither with increase of the orbit 
radius and the amplitude of free radial oscillations excited during 
the passage of the integral resonance, allows slow passage of inte- 
gral resonances in cyclotrons with spatial variations of the magnetic 
field. It is also shown that the increase of the beam current in kaon 
factory to 10 - 100 mA (neutron generators) will make it possible to 
develop the facility for the production of nuclear fuel. 


4986 (INIS-mf—6121, pp 299-302) Use of mathematical 
models for accelerator extreme control systems. Vasil’ev, 
N.D.; Ivkin, V.G.; Mozin, I.V.; Shelekhov, V.A. a 
Issledovatel’skij Inst. Ehlektrofizicheskoj es, oe 


ome (USSR)). 1979. (In Russian). Dep. 
y). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 


IS (US Sales 
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Problems of selecting models to construct algorithms of ex- 
tremal control of charged-particle accelerators are discussed. 
Basing on the experience of the development of the extremal con- 
trol of the ITEF synchrotron and the IFVE booster, deterministic, 
statistical, adaptive and simulative models are considered. The con- 
sidered models make it possible to solve the following problems: se- 
lection and ranking of control systems, variation of which provides 
optimization of the output parameter and its connection with the 
control vector; the synthesis of the control algorithm and the inte- 

grated check-out of extremal control operating programs. 


4987 (INIS-mf—6121, pp 64-72) Birth and next future 
of Saturne-2. Vienet, R. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). 1979. Dep. NTIS 
(US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

The construction of the Saturne 2 synchrotron main parts in- 
cluding the 20 MeV linac-inflector, the building structures and the 
power supply is described. 2 parallel servo-loops of power supply 
with required current of 5500 A, a curved dipole of magnetic 
length of 2.489 m and maximum current of 4500 A, 2 septum mag- 
nets of 35 mm aperture have been realized and two 15 kV peak to 
peak RF cavities constructed. At present linac and main power 
supply are put into operation and preliminary results are obtained. 
13 mA of protons at the inflector entrance have been “teclived and 
3.10° of N* and 2.10° of Ne** on the new ion source obtained. It 
is planned with the new ion source to get heavy ion acceleration by 
the end of 1979. 


4988 (INIS-mf—6240) Annual report 1979. (Rijksuni- 
versiteit Utrecht (Netherlands). Robert van de Graaff Lab.). 
Jul 1980. 56p. NTIS (US Sales Only), PC A04/MF AO1. 

The sections included are entered in the data base separately. 
(WHK) 


4989 (LA-UR—81-2805) Medical uses of accelerators. 
Bradbury, J.N. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 50p. (CONF-8106159—1). 
NTIS, PC A03/MF A0O1. Order Number DE82000572. 

From 6. international summer college on physics and com- 
temporary needs; Islamabad, Pakistan (15 Jun 1981). 

A variety of particle accelerators have either potential or al- 
ready demonstrated uses in connection with medically-related re- 
search, diagnosis, and treatment. For cancer radiotherapy, nuclear 
particles including protons, neutrons, heavy ions, and negative pi 
mesons have advantages compared to conventional radiations in 
terms of dose localization and/or biological effectiveness. Clinical 
evaluations of these particles are underway at a number of institu- 
tions. Accelerator-produced radionuclides are in widespread use for 
research and routine diagnostic purposes. Elemental analysis tech- 
niques with charged particles and neutrons are being applied to 
bone, blood, and other tissues. Finally, low-dose medical imaging 
can be accomplished with accelerated protons and heavy ions. The 
status and future of these programs are discussed. 


4990 (UCID—18947-Pt.1) Plasmas in particle accelera- 
tors: the warm-beam equilibria. Mark, J.W.K.; Smith, L. 
(Lawrence Livermore National Lab., CA (USA); Lawrence 
Berkeley Lab., CA (USA)). 7 Apr 1981. Contract W-7405- 
ENG-48. 26p. NTIS, PC A03/MF AOl. Order Number 
DE82003003. 

For a complete set of equilibrium particle densities and tem- 
perature, the corresponding distribution functions including space 
charge effects are provided through solution of the inverse equilib- 
rium problem. An accompanying orbit theory shows that the pro- 
jected transverse rosette orbit can be analyzed into a circular rota- 
tion (drift) and a betatron-vortex gyration. In the presence of more 
general beam density profiles, the betatron vortex gyrations assume 
an elliptical rather than circular shape. 
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REFER ALSO TO CITATION(S) 5137, 5138, 5139, 5144 


4991 (AERE-M—3138) Harwell 80/500 keV dual beam 
facility. Muncie, J.W.; Evans, JH. (UKAEA Atomic 
Energy Research Establishment, Harwell. Metallur; ys byeg 
Dec 1980. llp. NTIS (US Sales Only), PC A02. AOl. 

Up-dated information is presented on a dual-beam facility in 
which a small 80 keV accelerator is linked to the 500 keV Cock- 
croft-Walton machine. Operating procedures are given in detail for 
the 80 keV machine and the modified vacuum system. 


4992 (BNL—30068) Bent approximations to synchrotron 
radiation Heald, S. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 7p. 
(CONF-811120—1). NTIS, PC A02/MF AOl. Order 
Number DE82001825. 

From Reflecting optics for synchrotron radiation conference; 
Upton, NY, USA (16 Nov 1981). 

Ideal optical elements can be approximated by bending flats 
or cylinders. This paper considers the applications of these approxi- 
mate optics to synchrotron radiation. Analytic and raytracing stud- 
ies are used to compare their optical performance with the corre- 
sponding ideal elements. It is found that for many applications the 
performance is adequate, with the additional advantages of lower 
cost and greater flexibility. Particular emphasis is placed on obtain- 
ing the practical limitations on the use of the approximate elements 
in typical beamline configurations. Also considered are the possi- 
bilities for approximating very long length mirrors using segmented 
mirrors. 


4993 (BNL—51425) Vertical coherent instabilities in 
bunched beams. Ruth, R.D. (Brookhaven National 
Lab., Upton, NY (USA)). Jul 1981. Contract AC02- 
76CHO00016. 94p. NTIS, PC AOS/MF AO1. Order Number 
DE82003246. 

The purpose of this paper is to study the vertical coherent 
instabilities which occur in bunched particle beams. The problem is 
complicated by the fact that the velocity of a single particle in a 
bunch is not constant, but rather consists of an equilibrium velocity 
and an oscillation about that. This synchrotron oscillation occurs at 
a frequency which is in general much less than the other character- 
istic frequencies of the system: the revolution frequency and the 
transverse betatron frequencies. The approach used here to study 
coherent instabilities illuminates the effect of the synchrotron fre- 
quency in setting the time scale for an instability, without making 
restrictive assumptions on the relative size of the synchrotron fre- 
quency and the coherent frequency shift (or growth rate). 


4994 (CEA-CONF—5290) Bunched-beam instabilities. 
Laclare, J.L. (Laboratoire National Saturne, Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jul 1980. 14p. (CONF-800740—30). NTIS (US 
Sales Only), PC A02. AOl. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

In this attempted synthesis, longitudinal and transverse insta- 
bilities will be expounded in parallel. The main results are presented 
here, while detailed derivations are given elsewhere. Landau damp- 
ing is very briefly mentioned. Justification for this is that a compan- 
ion invited paper on diagnosis and cures by A. Hofman should lay 
more emphasis on it. 


(IFVE-OP/ONF—79-170) Technique for wide 
a vsub(u)anti vsub(u)) beam forming at the TeV 
energy accelerators. Baranov, D.S.; Rykov, V.L. (Gosu- 


ye Alene Komitet po Ispol’zovaniyu Atomnoj Ehner, 4 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1979 
24p. (In Russian), NTIS (US Sales Only), PC A02/MF AOl. 
Considered is a method of forming neutron and muon beams 
of superhigh energies with a wide energy spectrum. Beams are 
formed by means of a focusing device with a weak (of the order of 
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1-3 kGs) axial-symmetric magnetic field, dispersed along the whole 
length of decay region of the neutrinic channel. The magnetic field 
is excited by the current, passing in a thin central conductor. Given 
are calculation results, characterizing efficiency of this device appli- 
cation. The calculations are carried out for proton energies 1.5 and 
3 TeV. Given are comparative curves, characterizing behavior of 
neutrino spectra with the change of focusing filament parameters. 
Presented are calculation results, showing change of neutrino fluxes 
with the change of the channel length. Discussed is a principle pos- 
sibility of combining in one channel including focusing filament, 
schemes of beam formation of three different types: v/sub p/(anti 
v/sub /) beam with a wide energy spectrum, v/sub p/(anti v/sub 
p/) dichromatic beam, muon beam. Transition from the scheme of 
one beam formation to another is carried out only by the change of 
target location, supply regimes of magnetic elements, the degree of 
collimator exposing, etc. without transfer and replacement of the 
channel equipment. 


4996 (INIS-mf—6121, pp 60-63) Dynamics of synchro- 
tron acceleration of heavy ions with gradually changing 
charge. Dmitriev, I.S.; Mikhailov, V.A.; Nagaenko, M.G.; 
Shukeilo, I.A. (Nauchno-Issledovatel’ skij Inst. Ehlektrofizi- 
cheskoj Apparatury, Leningrad (USSR)); Venikov, N.I. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Results are given of calculations of the dynamics of ion ac- 
celeration under conditions when their average electric charge 
smoothly increases. The Gauss distribution of charges is assumed as 
the initial one, the average charge during injection being equal to 
40 which corresponds to the charge equilibrium of the beam with a 
condensed medium at an energy of 1 MeV/nucleon. Presented are 
diagrams illustrating the efficiency of acceleration in time, the equi- 
librium voltages which provide the acceleration mode, and others. 
An important role of charge focusing of the beam with a charge 
spread is noted. The effect occurs when the charge gradually in- 
creases during interaction with a medium. It is shown that ions 
with great charges are stripped less intensively than ions with small 
charges, which results in a rather strong narrowing of the charge 
spectrum. 


4997 (INIS-mf—6121, pp 87-90) Heavy-ion beams of 
broad charge spectra in a linac with alternating-phase focus- 
ing. Kushin, V.V.; Murin, B.P.; Fedotov, P.A. (AN SSSR, 
Moscow. Radiotekhnicheskij Inst.); Koshkarev, D.G. (Go- 
sudarstvennyj Komitet : Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. reticheskoj i Ehksperimental’noj 
Fiziki). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With the aim of increasing the intensity of heavy ion beams 
the peculiarities of acceleration and addition of beams in a seven- 
beam linear accelerator with alternating-phase focusing are dis- 
cussed. Simultaneous focusing of all the beams consists in the fact 
that every drift tube has a prescribed number of aperture holes. 
Basic parameters of an accelerator with an accelerating field wave- 
length of 12 m are reported. In each of the seven channels the cur- 
rent constitutes 15 mA. The operation of beam addition consists in 
simple approach of beams, which results in production of enlarged 
bunches. As the number of added beams builds up, only the trans- 
verse phase volume increases, while the longitudinal phase volume 
remains constant. Further acceleration of the beam with a current 
of 315 mA can be carried out in a one-channel accelerator. A possi- 
bility of ion stripping in an accelerator with alternating-phase focus- 
ing is discussed. 


4998 (INIS-mf—6121, pp 99-106) Study on fast electron 
cooling. Dikanskii, N.S.; Kononov, V.I.; Kudelainen, V.L; 
Meshkov, I.N.; Parkhomchuk, V.V.; Pestrikov, D.V.; 
Skrinskii, A.N.; Sukhina, B.N. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


Experimental data on electron cooling (EC) of 65, 35 and 1.5 
MeV protons at currents in the electron beam equal to 500-2 mA 
are discussed. Different characteristics of the EC are presented in 
the form of diagrams and empirical formulas. The results af measur- 
ing the dependence of the decrement of damping electron beam 
transverse oscillations on the relative velocity of protons and elec- 
trons and the Larmor rotation of electrons are given. Also shown 
are the dependences of the longitudinal friction force on the proton 
velocity difference, on the mean velocity of electrons, and on the 
difference of longitudinal velocjties, transverse velocities and ve- 
locities of Larmor rotation of electrons. It is shown that compensa- 
tion of the electron beam space charge may areatly increase the EC 
efficiency. The compensation is attained by applying a positive po- 
tential to split ring-shaped pickup electrodes which surround the 
electron beam at the input and output of the cooling section. The 
obtained is discussed. 


4999 (INIS-mf—6121, pp es see of radial-lon- 
gitudinal coupling on electron cooling efficiency. Dikanskii, 
N.S.; Parkhomchuk, V.V.; Pestrikov, D.V. AN SSSR, No- 
vosibirsk. Inst. Yadernoj ’Fiziki). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With the aim of estimating the contribution of the coupling 
of transverse and longitudinal motions to the decrements of proton 
transversal oscillations, the electron cooling of an azimuthally-ho- 
mogeneous proton beam movir3 in a storage with out r-z coupling 
is analytically considered. Conditions of simultaneous damping lon- 
gitudinal and radial motions of a proton beam are found. It is 
shown that when transverse velocities of protons are much below 
the spread of electron transverse velocities, the gradient of electron 
longitudinal velocities increases. Accelerated damping of transverse 
oscillations observed on the NAP-M is explained. It is shown that 
to expand the regions with accelerated damping it is necessary to 
encircle the electron beam by a system of electrodes with a specific 
distribution of potential. 


5000 (INIS-mf—6121, pp 256-259) To the problem of 

proton-beam phase-volume growth in a linac. Kapchinskii, 
LM: Kujbida, R.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1979. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Under study is the effect of expansion of the beam phase 
volume during acceleration in the 1-2 linear accelerator injector of 
the ITEF synchrotron. Measurements of the beam phase density 
distributions over the emittance area are given. Measurements have 
been formed by a method of two slits, and the results of meas- 
urements at the accelerator input and output compared in the hori- 
zontal plane. From the comparison of current distribution over the 
emittance at the linear accelerator input and output it is obvious 
that during acceleration the beam phase volume greatly expands, 
the emittance dependence at the accelerator output in the current 
range from 60 to 200 mA on the beam intensity being weak. With 
allowance made for the capture coefficient the phase density in the 
beam core decreases slightly and hence the emittance increases 
mainly at the expense of the beam “coat”. 


5001 (INIS-mf—6121, pp 277-280) Increasing beam in- 
tensity of the LIYaF synchrocyclotron by means of improving 
electrostatic focusing in the central region. Abrosimov, N.K.; 
Dmitriev, S.P.; Kulikov, A.V.; Mikheev, G.F.; Ryabov, 
G.A. (AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1979. 
(In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A circuit designed to produce a focusing electrostatic field in 
the central part of a mean-energy synchrocyclotron with an open 
ion source is described. The dee and the side electrode located 
symmetrically about the accelerator centre have a negative bias po- 
tential (-3 kV), while the focusing electrode positioned in the gap 
between them has a positive potential (15 kV). The gap between 
the dee and the side electrode is 120 mm, the width of the focusing 
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electrode is 60 mm. The aperture of the dee and the side electrode 
is 120 mm, the vertical destance between the focusing electrode 
plates is 140 mm. The length of the focusing electrode is 200 mm. 
Experimental dependences of the magnetic field falloff index and 
electrostatic field falloff effective index on the radius, as well as the 
dependence of the external beam intensity on the focusing voltage 
are given. The system has been tested and give a triple increase in 
the intensity of the accelerated beam. 


5002 (INIS-mf—6121, pp 252-255) Recent improve- 
ments in beam performance at TRIUMF. Dutto, G. (British 
Columbia Univ., Vancouver (Canada)). 1979. Dep. NTIS 
(US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 


(11 Oct 1978). 
Presented are improvements in the TRIUMF beam proper- 


ties amd beam behaviour which have recently beam accomplished 
as a result of improvements in the beam stability and resolution. 
Two proton beams are normally extracted simultaneously by strip- 
ping and their energy can be varied independently between 183 and 
520 MeV. The intensity of the beam for the proton users is normal- 
ly between a few nanoamperes and 10 uA, whereas the beam to the 
meson users varies between a few microamperes and 100 pA. After 
successful 100 yA operation, the most significant beam improve- 
ment has been the increase in the polarized beam current from 30 
nA 200 nA extracted. Progress is continuing toward flat-topping 
the RF wave form through the addition of a third-harmonic com- 
ponent. With the third harmonic it should be possible to separate 
turns for a phase interval of about 12 deg. 


5003 (INIS-mf—6131, pp v) Report on single beam sta- 
bility - coherent effects. Brouzet, E.; Gareyte, J.; Hofmann, 
A.; Laclare, J.C.; Leleux, G.; Miles, J.; Schindl, K.H. May 
1980. NTIS (US Sales Only), PC A09/MF AO1. 

In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design. 

Group 1A was concerned with single beam stability, coher- 
ent effects. Theory is available. Most of the material for this work 
was drawn from F.J. Sacherer theory which has been left in rea- 
sonably good shape in the sense that given any coupling imped- 
ance, its effect on the beam can be estimated. The EBI computer 
program was extensively used in this respect. We still lack thor- 
ough knowledge of the SPS coupling impedance. Accordingly our 
results rest on a model. This model should be too unrealistic since it 
originates from various data of the SPS and other machines. Never- 
theless any complementary information about the SPS impedance 
would be welcome. Broad-band impedance and parasitic effects on 
transverse and longitudinal motions will be reviewed. We shall 
mainly focus on the 270 GeV case with six equidistant bunches and 
10** particles per bunch. For other schemes results can be obtained 
in a similar fashion. Some relevant figures will be given for the situ- 
ation at injection. 


5004 (INIS-mf—6131, pp v) Single beam stability, inco- 

herent effects. Autin, B.; Bassetti, M.; Faugeras, P.; Hilaire, 
A.; Montague, B.; Potaux, D.; Scandale, W.; Vos, L; Zyn- 
gicr, H. May 1980. NTIS (US Sales Only), PC A09/MF 


In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design. 

The group first realized that it was difficult in the available 
time to make an overall review of the many subjects implied by the 
group’s heading. It therefore restricted itself to a few separate 
topics, which are: 1. Working point. 2. Non-linear coupling. 3. 
Effect of octupoles. 4. Chromaticity correction and tracking. 5. 
Vertical dispersion. 6. Beam separation. 7. Remark on non-linear 
lens experiments. 


5005 (INIS-mf—6131, pp v) Beam-beam effects. Guig- 
nard, G.; Keil, E.; Leleux, G.; Neuffer, D.; Pellegrini, C.; 
Placidi, M.; Wilson, E.J.N. May 1980. NTIS (US Sales 
Only), PC A09/MF A0l. 

In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design 

In this ¢ CERN workshop new theoretical and experimental 
evidence from ISR bunched beam experiments was reviewed and 
found largely to confirm the latter single resonance picture. In so 
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far.as we were able to treat the stochastic problem of growth due 
to unavoidable resonances, we found this to reduce growth rates 
compared with a simpler model. Our conclusions, wich are rather 
positive, reveal no reason to suspect that the beam-beam tune shift 
will prevent the SPS reaching the desing luminosity of 10° 


5006 ea Ps v) RF noise. Boussard, D.; 
Dome, G.; Graziani, C.; uff, J.; Myers, S.; Pedersen, F. 
May 1980. NTIS (US Sales Only), PC A09/MF AOl. 

In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design. 

For most of the participants of this working group, the RF 
noise problem in the case of bunched stored beams was relatively 
new. We therefore did not expect to apply existing theories to the 
particular case of the SPS, but we rather concentrated our efforts 
on trying to obtain a better understanding of the RF noise model. 
Consequently, the result of this study does not appear as a compre- 
hensive review of the problem; it will look like a list of topics 
which have been discussed or presented during the workshop. In 
addition, two participants took this opportunity of presenting, in a 
written form, some of the work which was carried out in the SPS 
Division before the workshop. 


5007 (INIS-mf—6131, pp v) Accumulation of ions in 
the SPS p anti p collider. Baconnier, Y.; Brianti, G.; 
Groebner, O.; Jones, E.; Kissler, K.H.; Schoenauer, H: 
= i, S. May 1980. NTIS (US Sales Only), PC A09/MF 
AOl. 

In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design. 

Considering the SPS running in a coasting mode at a given 
momentum (e.g. 270 GeV/c), the ions produced by the collision of 
the p and anti p bunches against the molecules of the residual gas 
can accumulate as a result of the alternating focussing and defo- 
cussing forces of the bunches to which they are submitted. The 
sub-group reviewed the conditions under which ions of the various 
gas components can start to accumulate and the ion densities which 
can be reached, considering various stability conditions in the hori- 
zontal and in the vertical plane and two configurations (bunched 
beams and continuous cooled beams). 


5008 (INIS-mf—6131, pp v) High energy beam cooling. 
Berger, H.; Herr, H.; Linnecar, T.; Millich, A.; Milss, F.; 
Rubbia, C.; Taylor, C.S.; van der Meer, S.; Zotter, B. May 
1980. NTIS (US Sales Only), PC A09/MF AO1. 

In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design. 

The group concerned itself with the analysis of cooling sys- 
tems whose purpose is to maintain the quality of the high energy 
beams in the SPS in spite of gas scattering, RF noise, magnet ripple 
and beam-beam interactions. Three types of systems were discussed. 
The status of these activities is discussed. 


5009 (INIS-mf—6131, pp v) Overall p anti p system. 
Cornacchia, M.; Delahaye, J.P.; Evans, L.; Hatton, V.; 
Henny, L.; Krusche, A.; Lauckner, R. May 1980. NTIS (US 
Sales Only), PC A09/MF AO1. 

In Workshop on p anti p in the SPS. Theoretical aspects of 
machine design. 

The purpose of the working group was to examine the var- 
ious options available to operate the overall facility AA-CPS-SPS. 
The main factors considered were luminosity, beam-beam tune 
shift, stability of coherent modes, microwave instability at injection 
and buch dilution due to RF noise. In particular, it was strongly 
recommended by Group 2 (beam-beam limit) that schemes allowing 
only 3 x 3 bunches in the SPS should be seriously considered. If it 
is assumed that the most important limitation to bunched beam life- 
time is due to RF noise then it was found that any 3-bunch scheme 
using the full daily accumulated intensity of the AA (2 x 10" anti 
p/bunch) would have at least a factor of 2 worse lifetime than the 6 
x 6 bunch sheme proposed in the SPS parameter list. One possible 
way of storing a higher bunch density with good life-time, but with 
considerable hardware implications is to reduce the RF frequency. 
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5010 (INIS-mf—6131) Workshop on a - an in, B.Ge 
SPS. Theoretical aspects of machine design. (E 
nization for Nuclear Research, Geneva (Switzerland)). SE 
1980. vp. NTIS (US Sales Only), PC A09/MF AOI. 

The workshop papers included are entered in the data base 
separately. (WHK) 


5011 (JINR—9-80-31) Calculation of phasotron central 
region optimal geometry at a positive potential on discharge 
chamber of ion source. Novikov, D.L.; Shakun, N.G. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1980. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

Numerical calculations of motion equation by computer in 
really simulated magnetic and electric fields of central region of the 
phasotron with a variable magnetic field indicated that when choos- 
ing a definite geometry of central region of an accelerator with the 
use of ion source with positive potential on discharge chamber con- 
ditions could be provided under which the particle beam acceler- 
ated up to 30-35 cm radii will have amplitudes of radial oscillations 
of not more than 1.2 cm. 


5012 (JINR—9-80-46) Choice, calculation and modelling 
of accelerating resonators of supercyclotron. Glazov, A.A.; 
——_ E.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. 

Determination of main parameters of the cyclotron cavity is 
performed. The cavity is a rectangular parallelepiped with rectan- 
gular inner protrusions in medium plane. The quality factor of this 
cavity will be about 35000, the lost power at 500 kV peak voltage 
will be about 150 kV. Theoretical results were compared with ex- 
perimental data on SIN r.f. system having the same structure and 
with the results of investigation of 1:10 scale model of the supercy- 
clotron cavity. The errors were less than 10%. 


5013 (JINR—9-80-124) Accumulation of heavy ions in 
electron rings of the collective accelerator. Perel’shtein, E.A.; 
Shirkov, G.D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1980. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The influence of electron scattering by accumulation of ions 
and neutral atoms on the cross section of the electron ring is stud- 
ied. It is shown that the part of scattering is a cause of the increase 
of the cross section of the ring during the time of accumulation of 
heavy element ions from the residual gas in the adgezator chamber. 
The accumulation of xenon and uranium ions from the impulse 
stream in the prototype of JINR heavy ion collective accelerator 
has been calculated. 


5014 (JINR—10-80-169) Interactive program for 
charged particle beam rt systems computing on the 
EC-1010 computer. Vasilishin, B.V.; Volkov, V.I.; Kulikov, 
LI. Goint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of High Energy). 1980. 11p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

The EC-1010 computer interactive program for calculating 
charged particles beam transport system is described. The program 
input parameters set in the interactive operation mode are the chan- 
nel lattice and beam characteristics on its entrance. The program 
calculates the beam parameters in the given points of the channel 
and permits to output the results on the GD-71 graphic display on 
a plotter or a line-printer. 


5015 (JINR—R-9-80-126) Measurement of parameters 
of electron-ion ring in collective heavy ion accelerator by 
time-of-flight method. Dolbilov, G.V.; Krasnykh, A.K.; Le- 
bedev, N.I.; Sarantsev, V.P.; Sumbaev, A.P.; Tyutyunnikov, 
S.1.; Fateev, A.A.; Shalyapin, V.N.; Shcheulin, A.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1980. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. 

The results of determination of energy and number of ions in 
electron-ion rings of the collective heavy ion accelerator with the 
help of measurements of ring velocity are given. Inductors of the 
induction accelerating section were used as detectors. It is shown 
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that the energy of nitrogen ions at the acceleration in the gradient 
magnetic field is 3.2 MeV/nucl. The results obtained by the time- 
of-flight method agree well with the activation analysis data. 


5016 (JINR—R-9-80-349) Deflector section of the linear 
accelerator (the LIA-30). Shvets, V.A. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Neutron i 
= 9p. (In Russian). NTIS (US Sales Only), PC A 

Design and testing results of standard sample of the LIA-30 
deflector section are discussed. A standard set of apparatus of the 
monochromatization system is described which is intended for sup- 
plying the deflector section. It is intended for forming a monochro- 
matic beam on the output of the LIA injector a high-current elec- 
tron gun. Parameters of the monochromatic beam have been deter- 
mined. It is shown that the effect of monochromatization momenta 
do not distort its structure. 


5017 (JINR—R-9-80-410) Computer simulation of the 
beam capture for the JINR phasotron. Vorozhtsov, S.B.; 
Dmitrievskii, V.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOI. 

The analysis of the particle motion in the center region of 
the JINR high current phasotron is made. The purpose of the in- 
vestigation was a construction of the digital model of the particle 
motion from the ion source up to the stationary phasotron accelera- 
tion mode. Synchrotron and betatron radial and vertical particle 
motion and also space charge repulsion were included into the 
computer code for the beam investigation. The value 40-45 mkA of 
the accelerated beam intensity was defined, the space charge effects 
were appreciated and magnetic field tolerances were obtained. 


— (JINR—R-9-12719) Variation of electron-ion ring 
dimensions during ion storage. Kazarinov, N.Yu.; 
Perel'shtein, E.A.; Shirkov, G.D. (Joint Inst. for Nuclear 


Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1979. 16p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. 

The system of equations for the second order moments of 
the ion distribution functions in the electron-ion ring is derived. 
Processes of neutral gas ionization are considered. Equations de- 
scribing slow time dependence of the minor electron-ion ring rms 
dimensions during ionization are found. These equations have been 
used for computation of the electron ring adiabatic compression in 
the neutral gas atmosphere. 


5019 (JINR—R-9-12720) Acceleration of three-compo- 
nent electron-ion rings. Kazarinov, N.Yu.; Kazacha, V.L; 
Perel’shtein, E.A.; Sarantsev, V.P.; Shevtsov, V.F. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation). 1979. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

The problem of three-component ring accelerator and the 
regime choice under the condition of light ion acceleration in a 
more effective way are considered. The values of the ring loading 
with nitrogen and hydrogen ions when a heavy component is 
spilled out and electron-proton ring is accelerated without losses, 
have been determined. The results of numerical simulation with the 
use of finite size particle method of the heavy component spill-out 
processes and successive acceleration of electron-proton ring are 
presented. The acceleration efficiency of a light component can be 
enhanced by a factor of 1.5-2. 


5020 (JINR—R-11-12661) Package of the computer 
codes for the calculating electromagnetic excitation of semiin- 
finite coaxial waveguides by a moving source. Irkegulov, 
A.Sh.; Shvachka, A.B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of a | Techniques and Auto- 
mation). 1979. 9p. (In Russian S (US Sales Only), PC 
A02/MF AOl1. 

From 6. All-union seminar on mathematical physics program 
complexes; es, Ukrainian SSR (1979). 

A simplified block diagram and general description of the 
program batch intended for calculation of electromagnetic excita- 
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tion of the coaxial waveguide system with two boundary discontin- 
uities by a resting and moving along the axis annular bunch with 
current are presented. The batch of the computer codes has been 
realized on the SDS-6500 and BESM-6 computers using the FOR- 
TRAN language. Due to the module structure the batch described 
can be used for calculation of dynamic characteristics of the excited 
radiation field. Some of the computer codes calculate the density 
and energy flux in various areas of the waveguide system and the 
values of the radiation force acting on the annular bunch. 


5021 (KFTI—79-14) To the question on the mechanism 
of longitudinal instability of cyclic electron beam in vacuum. 
Aizatskii, N.I; Kurilko, V.I. (AN Ukrainskoj SSR, Khar- 
kov. Fiziko-Tekhnicheskij Inst.). 1979. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. 

Quantitative analysis of physical processes responsible for 
mutual wiggling of modulating cyclic beam-radiation and beam 
bunching has been carried out. The result radiation field of the 
beam is shown to be a coherent sum of fields of bremsstrahlung of 
individual electrons and bunching of these electrons in coherently 
radiating bunches is due to the non-isochrone effect (dependence of 
frequency rotation on energy). 


5022 (KFTI—79-43, 22) Motion of an ultrarelativis- 
tic charge in strong Haag Bee Ay N.N. 1979. (In Russian). 
NTIS (US Sales Gal), P PC A07/MF AOl1. 

From 6. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (5 Jun 1979). 


(KFTI—79-57, pp 57-59) Particle dynamics in 

ll accelerator with beam focusing by rf-field. Ryabtsov, 

A.V.; Svistunov, Yu.A.; Shchepin, Yu.P. (Nauchno- 

Issledovatel’ Inst. Ehlektrofizicheskoj Apparatury, Len- 

(USSR) ion (In Russian). NTIS (Us Sales Only), 
A06/MF A\ 

In pmatheg Sai technique. 

Particle dynamics in the waveguide linear accelerator with- 
out focusing magnetic field has been investigated. To clarify opti- 
mum conditions for the beam passing simulation of the equation of 
motion in three-dimensional space taking into account the space 
charge has been conducted. Assuming that the Pierce electron gun 
has the cathode voltage of 50 kV and the accelerator operating fre- 
quency is equal to 2450 MHz determined have been optimum beam 
performances at the entrance to the accelerating waveguide, param- 
eters of wave type transformer and laws of intensity and the wave 
phase velocity change along the accelerator. Calculations using the 
ES 1040 computer showed that at the accelerating waveguide 
length of 1-2 m and the existing limiting intensities of rf field the 
accelerated current at the outlet of electron linear accelerator with 
focusing rf field can reach 0.2-0.3 A. The calculations showed the 
expediency of chopper or prebuncher application in a such accel- 
erator separated from the accelerating waveguide by the drift 
space. 


5024 (KFTI—79-57, pp 72-74) Potential distribution in 
high-density pag flow by corrugated conduct- 
ing surface. Lymar, A.G.; Kuznetsova, G.G.; Belikov, V.V.; 

Khizhnyak, NA. I A. 1979. (In Russian). NTIS (US Sales Only), 
PC A06/MF AOl. 

In Physical experiment technique. 

The task is formulated, odiedidien method is suggested and 
calculations of potential distribution in continuous axial-symmetric 
electron flux with homogeneous current density, spreading along 
the strong magnetic field are conducted using computer. Modulated 
on intensity electron flux is used for the field production in acceler- 
ating structure of ion linear accelerator. The task is formulated for 
the case when potential sagging, cused by the flux space charge is 
comparable to the potential up to which the flux electrons are ac- 
celerated. Effect of conducting screen configuration and the beam 
perveance upon potential distribution has been investigated. The re- 
sults are represented in the form of dependences of potential on the 
radius and on longitudinal coordinate: they permit to determine pa- 
rameter values at which maximum values of accelerating field 
occur. Radial component of the beam electric field (E/sub r/) is 
always greater than the axial one (E/sub z/) and the highest ratios 
are E/sub z//E/sub r/ = 0.2 to 0.3. For the perveance values pre- 
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senting practical interest, values of electric field components in the 
flux are approximately proportional to the perveance value. 


5025 (KFTI—79-57, pp 55-56) Numerical calculation of 
intense beam in | Bon accelerator. Bondarev, B.L,; 
Kabanov, V.S.; Murin, B.P. (AN SSSR, Moscow. Radio- 
tekhnicheskij Inst.). 1979. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOl1. 

In Physical experiment technique. 

A brief description of the technique of numerical solution of 
the parameters of intensive non-stationary three-dimensional 
bunches in the channel of linear accelerator with cylindrical geom- 
etry is presented. Calculation of the Coulomb forces has been car- 
ried out with the aid of the Eulerian net using Fourier fast transfor- 
mation. Electric field intensity is determined with differentiation of 
smoothed interpolation polynom for the potential. Numerical data 
used for the estimation of calculation accuracy of intensive beam 
parameters are presented. The technique realized in the form of the 
Fortran programs for the BEhSM-6 computer it produces admissi- 
ble errors and reguires acceptable time of counting. 


5026 at pretation: pp 31- =. ent eg generator 
for research of superconducting SHF-structure parameters. 
Volchkov, O.V.; Smirnov, V.L.; Sokolov B.A.; Chikatash, 
LA; Chistyakov, § S.A. (Nauchno-Issledovatel'skij Inst. Eh- 
lektrofizicheskoj Apparatury, Leningrad (USSR)). 1979. (In 
Russian). NTIS us Sales Only), PC A06/MF AOI. 

In Physical experiment technique. 

Developed is a SHF high-stable generator with application 
of standard equipment of serial manufacturing (except the control 
block) on the basis of the method of phase automatic frequency 
control with the per day mean-quadratic instability not worse than 
+-2x10-" and output power up to 70 MV. The scheme of the 
SHF-generator described permits its application when measuring 
quality factor of superconducting resonators and accelerating struc- 
tures. 


5027 (KFTI—79-57, pp 51-52) Particle dynamics simu- 
(EHMITRA 


lation in linear accelerators program). Artemov, 
V.L; Peev, F.A. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.); Oboznyj, V.A. (AN SSSR, Moscow. 
Inst. Yadernykh Issledovanij). 1979. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. 

In Physical experiment technique. 

Description of the EHMITRA program for the simulation of 
electron dynamics in accelerating-focusing chanaels and transport 
systems is presented. Account of particle distribution function in 
the given six-dimension phase volume is carried out using Monte 
Carlo method. The program permits processing calculation data on 
the final parameters of the beam and its behaviour in the channel in 
the form of tables and diagrams. The program is written in the For- 
tran language and is realized using the BEhSM-6 computer. 


5028 (KFTI—79-57, pp 48-50) Frequency-temperature 
characteristics of accelerator resonance systems. Vorogushin, 
M.F.; Davydov, M.S.; Mudrolyubov, V.G.; Smirnov, Yu.V. 
(Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). 1979. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOI. 

In Physical experiment technique. 

Analysis of behaviour of nonthermostated oscillation systems 
with high capacity of heat release in the resonator is carried out. It 
is shown that despite application of the intensive water cooling 
thermodeformations often result in considerable change of the reso- 
nance system natural frequency and as a result of which its adjust- 
ment characteristics acquire features of breaking and hysteresis. De- 
pendence of heat release in the resonator on the frequency for dif- 
ferent cooling regimes is obtained. Diagram of this dependence is 
presented. Satisfactory agreement between the calculation results 
and experimental data is observed. 
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5029 (KFTI—79-57, pp 60-62) Dynamics of shaping of 
electromagnetic field at transient radiation in resonator. 
Limize, L.G.; Sveshnikova, N.N. (AN SSSR, Moscow. Ra- 
diotekhnicheskij Inst.). 1979. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. 

In Physical experiment technique. 

Laws of appearance of the intrinsic field and the radiation 
field of gradually moving single relativistic bunch of charged parti- 
cles after the entry into resonator through transparent face plane 
are considered. At the first moment after the entry these fields 
compensate earch other, that is radiation field is the negative print 
of the intrinsic field. During the bunch moving from the face plane 
each of the fields changes in time according to its laws: intrinsic 
field moves synchronically with the bunch, and radiation field 
freely spreads over the resonator volume. It results in production 
and increasing the resulting field. It is shown that the time of the 
field formation which does not practically depend on the resonator 
radius is determined by the bunch dimensions. The dependence of 
field formation time on the ratio between longitudinal and trans- 
verse dimensions of the bunch at different energies of the particles 
is investigated using computer. 


(KFTI—79-57, pp 91-93) Measuring of proton 
all emittance in accelerator wi with alternating-phase focusing. 
Gusev, E.V.; Demchenko, P.A.; Koval’chuk, I.K.; Khizh- 
nyak, N.A.; "Shulika, N.G. 1979. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. 

In Physical experiment technique. 

Technique for searching of ion beam distribution function in 
the phase volume projection upon the plane perpendicular to the 
direct motion axis is described. It is based on the particle flux sepa- 
ration into element beams with subsequent detection of the distrib- 
uted beams with photoplate for nuclear investigations. The values 
obtained for photoemulsion sensitivity to the beams of accelerated 
particles permitted to calculate absolute values of density in the 
phase space. The technique developed was used to analyze distor- 
tions of the transverse phase volume in transport systems with 
bending magnetic fields and to study beam dynamics and searching 
of proton beam emittance in accelerator with alternating-phase fo- 


cusing. 


5031 (KFTI—79-57, pp 66-67) Exact calculation for po- 
tential and field distribution in accelerating cell with H-wave. 
Arsen’ev, V.V.; Bezrodnyi, Yu.G.; Bomko, V.A.; Melesh- 
kova, Yu.V.; Khizhnyak, N.A. - (In Russian). NTIS 
(US Sales Only), PC A06/MF A0O1 

In Physical experiment technique. 

Problems of precise calculation and investigation of the po- 
tentials and fields in the cells of ion linear accelerator are elucidat- 
ed. A system consisting of two semitubes of the same radius and 
the drift tube of smaller radius between them is considered as a cell. 
The semitubes and the middle tube are under different potentials. 
Finite-difference method of numerical solution of the Laplace equa- 
tion with the given limiting potential values is used for the field cal- 
culation. Potential and field distributions depending on the cell pa- 
rameters are considered in detail. Results of the investigations are 
presented in the form of Gages. 


5032 (KFTI—79-57, 68-71) Calculation of three-di- 
mensional electrostatic fi ds in ion linear accelerators by 
proper function method in combination with Monte-Carlo 
pa ll Zherebtsov, A.V.; Mal’tsev, A.P. (Gosudarstvennyj 
Komitet po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pueeee. Inst. Fiziki Vysokikh Ehnergij). 1979. (In Russian). 
S (US Sales Only), PC A06/MF AOl. 

In Physical experiment technique 
Combined “numerical- analytical” method of calculation of 
three-dimensional electrostatic fields is suggested. The method is 
developed as applied to ion linear accelerators in particular to the 
linear accelerator with quadrupole rf focusing, where application of 
the known calculation methods is hampered by the great number of 
gaps with complicated shapes of electrodes. In the accelerating 
channel a region with simplified boundary (cylinder with the aper- 
ture radius) is singled out inside which the field is represented in 
the form of eigenfunction series (Fourier’s series). Boundary condi- 
tions on the main constituents of the cylinder are numerically 
solved using Monte-Carlo method and then are frequently used in 
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all acceleration periods. In this version of the task Monte-Carlo 
method has a number of advantages: possibility of independent cal- 
culation of the potential in the necessary regions and simplicity of 
program realization. 


5033 (KFTI—79-57, pp 38-40) Limiting resolution at 
the measuring of charged particle beams using induced cur- 
rents. Nasonov, N.N.; Reprintsev, L.V. 1979. (In Russian). 
NTIS (US Sales Only), A06/MF AO1. 

In Physical experiment technique. 

Electrodynamic calculation of the currents, induced by the 
bunch of charged particles, passing between two infinite conducting 
plates is carried out. The sum of currents in the plates is equal to 
the beam current up to the frequencies of v approximately vy/2d 
(v - the beam velocity, y - relative energy, d - spacing between the 
plates), and the current difference depends linearly on the beam 
shift as to the plate symmetry. Discussed is possibility for diagnos- 
tics of beams of subnanosecond duration by means of the induced 
current transformation into voltage travelling wave at the inlet 
resistance of strip lines, switched between the considered flat as 
well as round electron conductor. 


5034 (KFTI—79-57, pp 41-43) Method of determination 
of absolute sensitivity of nuclear photoemulsions to high- 
energy particle beams. Gusev, E.V.; Demchenko, P.A.; 

Koval'chuk, I.K.; Khizhnyak, N.A.; Shulika, N.G. 1979. (In 
nS NTIS TIS (US Sales an 3 PC A06/MF AOI. 


Desctlbed | is = on ene of icnintien of nuclear pho- 
toemulsion absolute sensitivity for the case when ion beams used 
for sensitivity calibration have a complex distribution function over 
transverse constituents of the impulse. To obtain axial-symmetric 
image of the beam upon photoplate thin dispersing foils are used 
which permits to find the dependence of blackenning density on the 
density of the coming ion charge in the form of the solving of the 
Volterra equation of the first kind in the process of experimental 
data processing. Results of sensitivity measurements of the domestic 
photoplates of the MP type to the proton beams with the energy of 
1.1 MeV obtained using linear resonance accelerator with alternat- 
ing-phase focusing are given. 


5035 (KFTI—79-57, PP 27-30) ee of focusing lon- 
gitudinal magnetic field in high-current linear accelerators. 
Babenko, B.F.; Bondarev, B.I.; Durkin, A.P.; Mirin, B.P. 
(AN SSSR, Moscow. Radiotekhnicheskij Inst.). 1979. (In 
Russian). NTIS (US Sales Only), PC A06/MF AO1. 

In Physical experiment technique. 

Problems related to solenoid application for the formation of 
focusing longitudinal magnetic field in high-current linear accelera- 
tors are considered. It is shown that in high-energy part of the ac- 
celerator it is possible to change continuous solenoid focusing to 
the focusing with solenoid system, where the solenoids being sepa- 
rated by gaps providing to set elements of the accelerating system. 
Results of study of particle dynamics are presented, which can help 
to estimate the necessary level of the focusing field in the gaps for 
different values of the beam current. Possibility of magnetic field 
formation with the required homogeneity with an aid of periodic 
system of coaxis solenoids with gaps is shown. It proved to be pos- 
sible with an aid of solenoids with additional end windings and ring 
slots, median surfaces of which form cones with the vertices turned 
outward of the solenoid and located on the axis near the solenoid 
edges. 


pp tinein ed of 3-5) Development, starting and 


5036 

testing of 5.5 MeV/100 compact electron linear accelera- 
tor with standing wave. Vikulov, V.F.; Zverev, B.V.; So- 
benin, N.P. (Moskovskij Inzhenerno-Fizicheskij ‘Inst. 
(USSR)). 1979. (In Russian). NTIS (US Sales Only), PC 
A06/MF AOl1. 

In Physical experiment technique. 

Construction and experimental testing of compact standing 
wave electron accelerator is reported. The accelerator comprises 
two accelerating sections made on the basis of biperiodic decceler- 
ating system with the inner coupling cells and buncher of the same 
type with autonomous power supply. The power supply is carried 
out using magnetron of the 1.2 MW through three decibel wave- 





43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


guide bridge. As test results mean kinetic energy of 5.4 MeV at the 
current of 10 mA and 3.6 MeV at the current of 80 mA has been 
obtained. Experimental characteritics of the accelerator are given, 
its peculiarities being pointed out. Defectoscopy and medicine are 
application regions of the accelerator. 


5037 (KFTI—79-57, pp 10-13) Emittance of the proton 
beam in the I-2 linear . Kujbida, R.P.; Kryzhan- 
ovskii, A.V. (AN SSSR, Moscow. Inst. Teoreticheskoj 
Fiziki). 1979. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. 

In Physical experiment technique. 

Results of emittance menmevenents at the output of the I-2 
accelerator are described. Emittance behaviour depending on the 
pulse duration of supplying HF-voltage as well as on its instabilities 
are studied. It is shown that these factors do not produce significant 
effect upon the value and form of the emittance. Data on the effect 
of matcher (buncher) upon the emittance of the accelerating beam 
are presented. It is also shown that insignificant shifts of weight 
centre of the beam emittance appearing for different reasons can be 
compensated with special winding (correctors), placed together 
with magnetic quadrupoles. 


5038 (KIYI—79-9a) Estimation of 120 cm cyclotron pa- 
rameters for its conversion into isochronous Bel’skii, 
E.M.; Bykov, V.L; Linev, A.F.; Oleinik, E.E. (AN Ukrains- 
koj SSR, Kiev. Inst. Yadernykh Issledovanij). 1979. 24p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1. 

Parameters and sector shim calculation is made for a mod- 
ernized U-120 classical cyclotron. It is shown that the isochronous 
120 cm cyclotron can accelerate much wider particle spectrum than 
the present one. Possibility of use and alteration of old cyclotron 
parts is considered. To measure the cyclotron field strength all the 
equipment constructed for magnetic measurements on U-240 cyclo- 
tron can be fully used. 


5039 (LA-UR—81-3076) Power reduction by changing 
the design particle phase. Swain, G.R. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 4p. 
(CONF-811083—8). NTIS, PC A02/MF AOl. Order 
Number DE82002374. 

From 1981 linear accelerator conference; Santa Fe, NM, 


USA (19 Oct 1981). 

The side-coupled linac at the Clinton P. Anderson Meson 
Physics Facility (LAMPF) at the Los Alamos National Laboratory 
operates at a design phase of -30 degrees, except for the first few 
modules, which have design phases tapering from -36 to -30 de- 
grees in order to increase the acceptance. (Design phase for this 
stepped-beta structure is equivalent to synchronous phase. The rf 
amplitude is proportional to the secant of the design phase, and 
thus a module operated at -36 degrees has a higher amplitude than 
one operated at -30 degrees.) Calculations with the GROPE and 
SIMALAC codes indicate that the longitudinal and transverse 
beam characteristics would be little affected if the design phase of 
the downstream end of the linac was gradually ramped to -20 or - 
15 degrees, thus lowering the rf amplitude for this part of the linac. 
Experimental tests of this mode of operation are described and the 
expected power savings are discussed. 


5040 (NITEFA-P-B—0440) Electromagnetic quadrupole 
lense parameters. Popov, A.V.; Samsonov, G.N. (Nauchno- 
Issledovatel'skij Inst I Ehlektrofizichesko oj ——— Len- 
ingrad (USSR)). 1979. 6p. (In Russian). S (US Sales 
Only), PC A02/MF AO1. 

Parameters and magnetic characteristics for designed as well 
as produced and tested quadrupole 18 standard and 4 non-standard 
lenses, are given. Typical designs, processing technology and wide 
standardization of units and details form the basis of standard 
lenses. Aperture of lenses changes from 4 up to 50 cm, length 
varies from 10 to 200 and magnetic field gradient changes from 24 
up to 9500. 


5041 (UCID—18947-Pt.2-Rev.1) Plasmas in particle ac- 
celerators: adiabatic theories for bunched beams. Mark, 
J.W.K. (Lawrence Livermore National Lab., CA (USA)). 3 
Mar 1981. Contract W-7405-ENG-48. 20p. NTIS, PC A02/ 
MF AO1. Order Number DE82003002. 
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Three different formalisms for discussing Vlasov's equation 
for bunched beam problems with anharmonic space charge forces 
are outlined. These correspond to the use of a drift kinetic equation 
averaged over random betatron motions; a fluidkinetic adiabatic 
tegime analogous to the theory of Chew, Goldberger, and Low; 
and an adiabatic hydrodynamic theory. 


5042 (UCID—19170) Collective accelerator using field- 
reversed plasma rings. Hartman, C.W. (Lawrence Livermore 
National Lab., CA (USA)). 19 Sep 1981. Contract W-7405- 
ENG-48. 26p. NTIS, PC A03/MF AOl. Order Number 
DE82001147. 

This note discusses the possibility of magnetically accelerat- 
ing the plasma rings. At low-to-moderate ring kinetic energy, appli- 
cation to heating, fueling, and efficient current drive of convention- 
al fusion reactors appears possible. At high ring kinetic energy, ap- 
plications to inertial-confinement fusion through pellet heating and 
to transuranic element synthesis appear possible. The rings may be 
considered to be a self-linking flux bundle having net helicity. From 
an accelerator point of view, the rings represent collective particle 
entities held together by magnetic forces and may be viewed as ma- 
croparticles or micropellets having large magnetic moment per unit 
mass. Because of the relatively long lifetime and resiliency of the 
rings, it appears possible to accelerate to multimegajoule kinetic 
energy over reasonable distances and to focus the rings to centi- 
meter-size dimensions. 


5043 (UCID—19213) Standard test case runs for the 
empulse monopole fieldsolver and conductivity generation 
model, Chambers, F.W.; Cox, D.M. (Lawrence Livermore 
National Lab., CA (USA)). 2 Mar 1981. Contract W-7405- 
ENG-48. 58p. NTIS, PC A04/MF A0Ol. Order Number 
DE82002005. 

The physical models for the conductivity generation and 
fieldsolver used in several LLNL beam propagation codes are pre- 
sented. A generalized beam profile is presented and four standard 
test cases are proposed. 


(LA-tr—81-35) Correction of the horizontal closed 
orbit at all energies. Degueurce, L.; Nakach, A. (Los 
Alamos National Lab., (USA)). 1981. Contract W- 
7405-ENG-36. Translation of LNS/SM 79/39-DIA 07, June 
1979. 8p. NTIS, PC A02/MF AOl. Order Number 
DE82003200. 

The method followed is accomplished in two steps. At aver- 
age energy, the closed orbit is corrected by a remote realignment 
of the focusing quadrupoles by a known quantity. This closed orbit, 
created by the position adjustment of the quadrupoles, is valid 
during the whole cycle; but at low energy level, a closed orbit is 
added because of constant currents or parasitic fields whose effects 
decrease as the energy level increases. This residual orbit is correct- 
ed during the injection by dipolar correction fields, located on the 
inside of the quadrupoles and fed by direct currents. Therefore, the 
closed orbit resulting from the superposition of the two types of 
corrections and defects is brought back to +- 2.5 mm with respect 
to the center of the quadrupoles. (GHT) 


(LA-tr—81-38) Realignment of the accelerator. 

Nakach, A. (Los Alamos National Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. Translation ‘of LNS/SM 81/31- 
CD LO, March 31, 1981. 7p. NTIS, PC A02/MF AOl. 
Order Number DE82003203. 

Realignment of the Saturne to correct an 8 mm defect in the 
closed orbit is described. The improved beam alignment is shown. 
(GHT) 


5046 (LA-tr—81-39) Realignment and characterization 
of an accelerator by observation of a beam. Nakach, A. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. Translation of SOC-GERMA-RS-74-84/CS 02, 
February 15, 1974. 20p. NTIS, PC A02/MF AOl1. Order 
Number DE82003202. 

This study can confirm that the correction and the realign- 
ments are quite effective and will allow the residual orbit to be 
brought at mean energy to values less than 4 mm, provided that the 
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error in reading remains on the order of a millimeter and the dis- 
placement errors on the order of +- 2/10 mm. The need for re- 
alignment to be closer to the low values can become a frequent 
one, and at least a radial automation would be desirable, in connec- 
tion with a telecommand unit, if the price is not prohibitive. The 
study remains to be carried out for vertical motions, but should not 
lead to markedly different results. The wave number chosen here is 
v/sub x/ = 3.66 = v/sub z/. The amplitudes of the closed orbit 
vary considerably at this wave number and it would actually be 
necessary to introduce the real value existing at the moment of 
measurement and of realignment. 
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REFER ALSO TO CITATION(S) 3492, 5039, 5224, 6145 


5047 (AECL—6788) Progress report, Physics Division, 
1 October - 31 December, 1979. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Feb 1980. 15lp. (PR-P—124). NTIS (US Sales Only), PC 
A08/MF A011. 

Kinemetic shifts have been measured in the B-delayed a- 
decay of ®°Na in order to deduce 8-v angular correlations. Analysis 
of the data is in progress. In a significant advance in techniques to 
measure quadrupole moments of isomeric states, the electric field 
gradient experienced by ‘*7Gd isomers was determined in a target 
of single-crystal gadolinium using Coulomb excitation. Commission- 
ing of the Alvarez accelerator for the High Current Test Facility 
continues. The Alvarez tank has been cleaned, reassembled with 
some modifications and subjected to initial steps of rf conditioning. 
A successful test was made of the radiation processing facility. A 
current of 6 mA was accelerated to 4 MeV and allowed to pass 
through a 0.75 mm stainless steel window into the fast-flowing 
cooling water. Conversion measurements were carried out with 19- 
element thorium and 7- and 37-element uranium targets. 


5048 (AECL—6956) Progress report, Physics Division, 
1 January - 31 March, 1980. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
May 1980. 125p. (PR-P—125). NTIS (US Sales Only), PC 
A06/MF AO1. 

Measurements of g-factors by the enhanced transient magen- 
tic field method but using cooled Gd instead of iron as the ferro- 
magnet were begun. The method shows great promise for im- 
proved performance. The ISOL on-line isotope separator is operat- 
ing well. During the quarter it was used for branching ratio studies 
in the beta-decay of 7°Na and for on-line tests of new targets. 
Changes to the vacuum manifold, plumbing lines and rf window 
have led to overall improved operation of the Alvarez accelerator. 
A vacuum failure in one of the drift tubes has caused a delay in the 
beam testing program. Analysis of conversion yield data for urani- 
um and throium targets is proceeding. Characteristic differences 
have been found in the radial distributions of fission products and 
of conversion products, the latter being broader for both targets 
than the former. Good agreement was obtained in neutronics calcu- 
lations of the spatial variation of neutron threshold, fission and cap- 
ture reaction rates and overall neutron balance with experiments 
done at AWRE on a large thorium metal assembly with central 14 
MeV neutron source. Operations of the MP Tandem Accelerator 
and the main site computing facilities is also summarized. 


5049 (ANL—81-56) LEE, the low-energy electron-bom- 
bardment machine for very-high-dose ionization studies. 
Primak, W.L.; Monahan, E.M. (Argonne National Lab., IL 
(USA)). Aug 1981. Contract W-31-109-ENG-38. 35p. NTIS, 
PC A03/MF AOl1. Order Number DE82003232. 

The construction and operation of a low energy electron 
bombardment machine designed to study the effects of extremely 
high doses and dose rates of ionization on materials is described. 


5050 (BNL—39290) First results on BNL 
H™~ MEQALAC, Gammel, G.; Brodowski, J.; Dobbs, K.; 
Keane, J.; Maschke, A.; Meier, E.; Sanders, R. (Brookhaven 
National Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 6p. (CONF-811083—10). NTIS, PC A02/MF 
A01. Order Number DE82003668. 
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From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The MEQALAC (Multiple-Beam Electrostatic Quadrupole 
Array Linear Accelerator) concept and its first experimental test 
have been described previously. The test verified that a MEQA- 
LAC can transport and accelerate multiple, high brightness beam- 
lets starting at very low initial B(5 x 10 ~‘ in the test). The six-di- 
mensional phase space density per beam, (anti i/fez)/(e€/sub NL/ 
€*/sub NL/) was 3.3 x 107°/m°-rad*. This paper describes initial re- 
sults of a second MEQALAC test which explore higher frequency 
operation with smaller bore size. The current density was higher by 
up to a factor of seven. This MEQALAC was a four beam H™ ac- 
celerator. Conceivably, it could lead to a replacement for relatively 
bulky and expensive Cockcroft-Walton pre-injectors. 


5051 (BNL—51426) Research at the BNL Tandem Van 
de Graaff Facility, 1980. (Brookhaven National Lab., Upton, 
NY (USA)). 1 Mar 1981. Contract AC02-76CH00016. i 
NTIS, PC A07/MF A0O1. Order Number DE82003259. 

Research programs at the Brookhaven Van de Graaff accel- 
erators are summarized. Major accomplishments of the laboratory 
are discussed including quasielastic reactions, high-spin spectros- 
copy, yrast spectra, fusion reactions, and atomic physics. The out- 
side user program at the Laboratory is discussed. Research pro- 
posed for 1981 is outlined. (GHT) 


5052 (CEA-N—2132) Design of a ’Li rotating target for 
neutron production using a Van de Graaff accelerator. 
Seguin, S. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 92 
- Montrouge (France)). Jun 1980. 13p. (In French). NTIS 
(US Sales Only), PC A02/MF AO1. 

We present a rotating target used for the production of mon- 
okinetic neutron fluxes. The neutrons are produced from the 
7Li(p,n)’Be reaction for fast neutron elastic and inelastic scattering 
experiments. This target has been operated with a proton beam cur- 
rent of 8 to 10 wA during six consecutive weeks and has given 
entire satisfaction. 


5053 (CONF-8010111—5) Notes on stripper-foil life- 
times. Jones, C.M. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF 
A01. Order Number DE82001477. 

From Symposium of Northeastern Accelerator personnel; 
Madison, WI, USA (13 Oct 1980). 

A test method for predicting the lifetimes of glow discharge 
carbon stripper foils for the ORNL EN tandem accelerator is de- 
scribed. The method is based on bombarding carbon foils with 20 
keV nitrogen ions in a General Ionex Sputter Bell. (WHK) 


5054 (DESY-L-Ueb—244) Induced radioactivity in the 
air of the 300 GeV proton accelerator at CERN. Rindi, A. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.); European Organization for Nuclear Re- 
search, Geneva (Switzerland). Lab. 2). Mar 1980. 28p. (In 
German). (CERN-LAB-II-RA—72-5). NTIS (US Sales 
Only), PC A03/MF AOl. 

This contribution investigates the formation of radioactive 
elements which may be produced by the interaction of high-energy 
particles, thermal neutrons and gamma particles on the one hand, 
and the components of air within the tunnel of the 300 GeV proton 
accelerator on the other. The radioactive element concentration in 
the air at the outlet of the air conditioning system and the disper- 
sion in the atmosphere has been calculated. It is shown that N, 
150, 'C, and “Ar are the radioactive products occuring in calcu- 
lable concentrations. The concentrations are below the maximum 
permissible values. 


5055 (DOE/ER/03330—36) Progress report, October 
1980-September 1981. (Massachusetts Univ., Ambherst 
(USA)). 1981. Contract AS02-76ER03330. 40p. NTIS, PC 
A03/MF A01. Order Number DE82000659. 

Progress is reported on set-up and operation of the polar- 
ized-target apparatus at BNL. Preliminary results of experiment 698 
are given. (GHT) 
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(FEI—1024) Pulse operation of the FEI EG-1 
> A accelerator. Bokhovko, or V.; Volodin, V.1; 
Glotov, A.I.; Dudkin, N.1.; ; Kononov, V.N.; 
Poletaev, ED. Romanov, VA. | Mad. Komitet 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fizik o-Ehnergeticheskij Inst.). 1980. 16p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. 

The pulse injector of the FEI EhG-1 accelerator is de- 
scribed. The injector prowides the accelerator operation in nanose- 
cond and microsecond modes. The results of accelerator perform- 
ance during 1978-79 years are given. The values of pulse current 
are: 0.3-0.5 uA at pulse duration of 15-25nc in the mode of simple 
chopping mode, and 1.5-2.5 4A at pulse duration of 2-2.5 nc in the 
modes of chopping and bunding the microsecond mode pulse dura- 
tion is 0.1-1 yc pulse frequency recurrence being 1.5-30 kHz, pulse 
current 0.3-0.5 A. It is noted that both modes of the EhG-1 accel- 
erator pulse operation-nanosecond with bunching and without it 
and microsecond-were used to conduct experiments on absolute 
measurement of cross sections of radiation capture of fast neutrons 
in Uranium-238, on measurement of neutron total cross sections and 
in a number of other experiments. 


5057 (IFVE-OI—80-48) High-frequency beam matching 
at the input of an ion linac with uniform spatial quadrupole 
focusing. Dernovoi, G.N.; Mal'tsev, A.P. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). Pa _ (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF 

.There is offered a matching device at hy et of an accel- 
erator with quadrupole spatial-uniform high-frequency focusing, 
which removes phase dependence of the accelerator acceptance 
and essentially reduces the growth of the beam emittance in the ac- 
celeration process. The matching theory is given and mathing con- 
ditions are formulated. Working ability of the smooth envelope 
method for the initial part of the accelerator and its applicability 
for investigating the coordination problems is shown. Comparison 
of the obtained data shows, that the effective acceptance increases 
approximately twice during the use of the coordinating device. For 
most of the input phases the acceptance becomes practically phase- 
independent. 


(IFVE-OKU—79-167) 3 injector of the IHEP 
a . 1, Characteristics of the longitudinal motion. 
Myaeh, E.A.; Pashkov, P.T.; Smirnov, A.V. (Gosudarstven- 
nyj Komitet. po Ispol’ —— Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1979. 12p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl. 

Main stages of the 1.5 GeV IHEP synchrotron (fast booster) 
accelerating cycle are considered. Calculated characteristics of the 
particle longitudinal motion are given. Requirements for accelerat- 
ing voltage and accelerator magnetic field are formulated. Toler- 
ances on the system parameters for a new injector are obtained. 
The admissible value of longitudinal coupling impedance in a boost- 
er is calculated. It is noted that the admissible value of longitudinal 
impedance in the booster is considerable, and the noticeable in- 
crease of longitudinal bunch volume due to longitudinal multipole 
instabilities is unlikely. 


(IFVE-OKU—80-135) Study on accelerating reso- 
aaters of the IFVE proton synchrotron. Gudkov, A.M.; Suly- 
gin, ILI; Shembel, B.K. (Gosudarstvennyj Komitet po 

spol’ zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1980. 17p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOI. 

Results of the analysis and experimental study on stable ac- 
celeration of proton beam in the IHEP synchrotron are presented. 
Proton beam intensity will be increased up to 5x10" proton/cycle 
with the particle booster putting into operation. Accelerating 
system, consisting now of 50 accelerating stations, will be substitut- 
ed for 40 ones. The technique and results of investigation of accel- 
erating cavities of new stations are presented. Decreasing of branch 
resistance of cavities was experimentally observed with the help of 
high-resistance measuring line, formed by fine wire elongated along 
the cavity axis and external surface of its central tube. Investiga- 
tions, carried out, have shown that accelerating cavities of existing 
accelerating stations do not create conditions for longitudinal beam 
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instabilities at the intensity level up to 1x10** proton/cycle. Meas- 
ures, adopted at new stations designing and changes put into them 
according to the results of the tests of experimental ‘I-type - 
straight probe, and 'L’-type - bend probe. The void meter were 
calibrated comparing with the gamma void meter and the air flow 
rate. The set of used the measuring length can be enlarged up to a 
torus has been made. 


(IFVE-OUNK—79-161) Measurement and calcula- 
ten of dynamical losses in a pulse dipole magnet. Vasil’ev, 
V.A.; Dmitrevskii, Yu.P.; Zlobin, A.V.; Kurshetsov, V.F.; 
Tkachenko, L.M.; Shirshov, L.S.; Shcherbakov, P.A.; En- 
derlein, G. (Gosudarstvennyj Komitet po _Ispol'zovani 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysoki 
Ehnergij). 1979. 15p. (In Russian). NTIS (US Sales Only), 
PC ‘AG. MF AOl. 


Measurement of dynamic losses in a pulse dipole SP-magnet 
DA-1-1, made of transposed wire of the rezerford type on the NT- 
50 alloy basis is carried out to reduce heat-evolution in supercon- 
ducting (SC) magnets. The wire consists of 12 conductors with 1 
mm diameter with 1045 filaments of 0.02 mm diameter. Dynamic 
losses have been measured in the cycles with the current value 
from 50 A to 3300 A by electrical methods. Properties of winding 
material, taken into account in the calculation, particularly, critical 
current density and effective cross section resistances of wires and 
transposed wire, have been determined by different methods. For 
providing experimental works produced is an electronic scheme for 
measuring dynamic losses. Developed is a calculating program 
“POWER - 30” for calculation of losses in pulse superconducting 
magnets, permitting to carry out calculations in computers in three- 
dimensional geometry. A satisfactory agreement of experimental 
and calculated data is obtained. 


5061 (IFVE-OUNK—80-138) Problems of superconduct- 
ing magnet cooling under beam induced heating conditions. 
Ageev, A.I.; Vinokur, Ya.G.; Vishner, I.P. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 1lp. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

In IHEP accelerating storage complex (ASC) it is planned to 
attain the 5x10"* proton/impulse intensity. In the superconducting 
coils of the ACS magnets considerable radiation heat release is pos- 
sible due to particle losses. By evaluations the value of this heat re- 
lease can constitute dozens of watts per magnet meter. At such heat 
release an insufficiently intensive heat dissipation from the super- 
conducting coil and an unsatisfactory hydrodynamics of helum 
flow in the magnet can lead to an inadmissible superconductor tem- 
perature increase to the critical one and the emergency transition of 
coils to normal state. Under these conditions the magnet construc- 
tion and the method of superconducting ccoil cooling must ensure 
intensive heat dissipation from superconducting cables to helium. 
The evaluation of superconducting cable heating in magnets with 
different coil structures is performed. It is shown that at heat re- 
leave more that ten watts per meter of the magnet length the super- 
conducting cable heating to a considerable extent depends on coil 
structure, electric insulation as well as on type and parameters of 
the coolant. The calculation results allow to outline ways of super- 
conducting coils construction. At the coil structure choice an im- 
portant factor is its manufacturing technology simplicity. The eco- 
nomical performance conditions of the external cryogenic system 
ensuring helium pumping through long magnet chains should be 
also taken into consideration. It is shown that underheated helium 
application is not optimal at increased heat release magnet perform- 
ance. It is suggested to use boiling two-phase helium for the ASC 
magnet cooling. To ensure high magnet efficiently with increased 
heat release it is recommended to reduce thermal resistance of elec- 
tric isolation coil coating. 


5062 (IFVE-OUNK/ORI—80-17) Problems connected 
with particle extraction from superhigh-energy accelerators. 
Lebedev, V.N.; Mokhov, N.V.; Myznikov, K.P.; Fedotov, 
Yu.S. (Gosudarstvenny; Komitet po Ispol’ zovaniyu Atom- 
noj Ehner “4 SSSR, Serpukhov. Inst. Fiziki Vysokikh Eh- 
os a 15p. (In Russian). NTIS (US Sales Only), PC 
Al 
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With the purpose of increasing the operating efficiency of an 
accelerator with an energy of the order of thousands of GeV, main 
problems are considered which arise when extracting a proton 
beam from such an accelerator. Estimates of radiation heating of 
wire septum magnets, external targets and emergency absorbers 
under the action of the extracted proton beam are given. Probable 
measures on protection of the main equipment from radiation ef- 
fects are discussed. It is shown that the best method of slow extrac- 
tion is a resonance extraction with the use of the 3rd-order nonlin- 
ear resonance of betatron oscillations. High efficiency of this 
method, provided necessary measures are taken to protect super- 
conducting elements in the extraction gap, makes it possible to 
attain an extracted beam intensity of the order of 10** protons at an 
energy of up to 3000 GeV and extraction duration of 10-20 s. Fast 
extraction is proposed to be realized portionwise on the magnetic 
field plateau. 


5063 (INIS-mf—6121, pp 73-78) Technique for determi- 
nation of parameters of the high-vacuum systems of heavy-ion 
synchrotrons. Dmitriev, I.S.; Saksaganskii, L.G.; Shukeilo, 
o (Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj 

ay. Leningrad (USSR)); VenikoV, N.I; Yarosh, 

(Gosudarstvennyj Komitet po Ispol’zovaniyu. Atomnoj 
Ehnesgi SSSR, Moscow. Inst. Atomnoj Ehnergii). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With a view of ensuring high vacuum (10~° - 10-*° mm Hg) 
in heavy ion synchrotrons a technique is developed to quantitative- 
ly estimate the required pressure in the chamber depending on 
beam parameters, accelerator operating conditions and losses 
caused by charge exchange on residual gas atoms. Two typical op- 
erating conditions of ion acceleration in a variable magnetic field 
and their storage at a constant energy are considered. A circuit of 
the vacuum system and curves illustrating its operation for two 
values of the gas feed are presented. It is shown that to decrease 
the residual gas components it is necessary to treat the chamber in 
the glow discharge plasma prior to assembly. In case of synchro- 
tron acceleration of heavy ions with a variable electric charge the 
required vacuum parameters are provided by a differential system 
of chamber pumping-out a gas charge-exchange target and a pro- 
grammed feed of the gas into the chamber. 


5064 (INIS-mf—6121, pp 79-82) Pulse power supply of 
ring electromagnets of heavy ion accelerators. Gusev, O.A.; 
Lebedev, A.P.; Fedorov, V.D. (Nauchno-Issledovatel’skij 
Inst. Ehlektrofizicheskoj A tury, Leningrad (USSR)). 
1979. (In Russian). Dep. NTH (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To provide pulse power supply for ring electromagnets of 
heavy-ion accelerators characterized by great oscillations in reac- 
tive power, two pulse power supply circuits using preliminary 
charged capacitor banks have been designed. In this circuit the aux- 
iliary stabilized supply is connected in series with the bridge circuit 
the diagonal of which incorporates the storage capacitor bank and 
is controlled by a programmed reference-voltage source. In the first 
circuit the capacitor bank serves to cover energy losses of the mag- 
netic field and active losses during the pulse rise time. The increase 
of power of the auxiliary supply in the second circuit makes it pos- 
sible to con iderably unload the bank and thyristor switches. The 
advantages of pulse power supply circuits are low current ripples 
during both the current rise and the slow output, a considerable de- 
crease in consumed amplitude power and a low value of consumed 
reactive power. 


5065 (INIS-mf—6121, pp 91-93) Ion charge-exchange 
cross sections in the processes of injection and acceleration 
and calculations of charge-exchange targets. Kaminskii, A.K. 
(Moskovskij Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki). 1979. (In Russian). 
Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 


(11 Oct 1978). 
Problems of calculating the ion charge-exchange cross sec- 


tions during injection and acceleration and charge-exchange targets 
in heavy ion accelerators are discussed. It is shown that effective 
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cross sections of one-electron loss by heavy ions in the process of 
their acceleration can be calculated in the first Born approximation 
by using the Coulomb wave functions. For the calculation of ion- 
ization of inner shells of rather heavy ions the relativistic electron 
wave functions should by used. When calculating the cross sections 
of electron capture by ions two factors should be taken into ac- 
count. Firstly, at different ion energies the electron capture is per- 
formed in different ion states and from different shells of a target 
atom. Secondly, at rather low energies (of the order of 10 MeV/ 
nucleon) a process of radiative capture begins to make contribution 
to the capture cross section. To decrease the beam emittance use is 
made of film charge-exchange graphite targets. 


5066 (INIS-mf—6121, 128-131) Start-up of Pe 
tron-electron source for the 'P-4, Vasserman, S.B.; - 
cherevich, V.G.; Grishanov, B.I. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description is given of a positron source based on a high- 
current linear accelerator and the B-4 450 MeV synchrotron for the 
VEPP-4 storage and the results obtained when testing it are pre- 
sented. 200 KeV electrons are in ected and accelerated in two sec- 
tions of the linear accelerator to 7 MeV. In the conversion unit the 
electrons are focused onto the converter, and the 7 MeV obtained 
positrons are transferred to the B-4 synchrotron where they are ac- 
celerated to 450 MeV. To excite the linac use is made of a gyrocon 
which converts the energy of the electron beam of the ELIT accel- 
erator into the energy of electromagnetic oscillations. The gyrocon 
output power of the order of 40 MW has been obtained. The linac 
makes it possible to obtain an electron beam at 36 MeV. A positron 
beam has been detected behind the first bending magnet. Tuning 
the B-4 synchrotron has begun at the 7 MeV electron beam. The 
electron beam is trapped in the VEPP-3 storage. 


5067 (INIS-mf—6121, pp 149-152) Development and 

performance testing of the DA-1-1 superconducting 

dipole. Balbekov, V.I.; Bulatov, E.A.; Vasil’ev, V.A. Xe 

darstvennyj Komitet ‘po Ispol’ zovaniyu Atomnoj ——— 

oo Re Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1979 
Dep. NTIS (US Sales Only). 

— 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Results of testing a deflecting dipole model having no mag- 
netic shield and cooled with liquid helium are given to study the 
behaviour of a superconducting wire in the multilayer winding of 
the DA-1-1 dipole designed for an accelerating storage complex. 
The winding form is saddle-shaped, the length of winding is 900 
mm, the winding consists of three crescent layers. The model em- 
ploys a Reserford-type single-layer trapezoidal transposed wire 
spliced of 12 thin wires 1 mm in diameter. Every thin wire contains 
1045 niobium-titanium fibres with a diameter of 20 um in a copper 
matrix. The maximum current value constitutes 4120 A with the 
current input rates ranging from 200 to 400 A/s. The value of the 
magnetic field in the magnet aperture, corresponding to the maxi- 
mum current, is equal to 3.9 T. Investigations on the stability of 
magnet operation at continuous cyclic inputs of the current have 
shown that the cycle is of a triangular shape and has no pauses in 
the current maximum and minimum. 


5068 (INIS-mf—6121, pp 153-157) MPD1 models of 
the “a storage complex dipole prototypes. Vasil’ev, 
V.L.;  Klyavin, P.P.; Kosyakin, M.N. —— 
Issledovatel’skij Inst. Ehlektrofizicheskoj A a cae 
ingrad (USSR)). 1979. (In Russian). Dep. S (US Sales 
Only) 


ih 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To ensure precision magnetic characteristics of the magnetic 
system of the IHEP accelerating-storage complex, models of mag- 
nets with superconducting windings have been developed. Design 
features of three versions of the MPD-series magnets are discussed. 
The windings of the MPD magnets are simular in configuration and 
consist of two identical coils. The winding wire is a Reserford-type 
single-layer twist of 23 round syperconducting wires, type SKNT- 





0.85-1045-0.4, squeezed to a trapezoidal section having the follow- 
ing dimensions: the height is 9.6 mm, the upper base-1.6 mm, the 
lower base - 1.4 mm. The process of magnet fabrication is de- 
scribed. Fabrication and testing of MPD models makes it possible 
to check the possibility of obtaining a maximum field at minimum 
manifestations of winding training and degradation effects, to com- 
pare the efficiency of cooling, to estimate labour consumption and 
possibility of providing a required accuracy in magnet fabrication. 


5069 (INIS-mf—6121, pp 158-161) Test results of the 

SDM-3 and SDM-6 superconducting dipole models. 

Vasil’ev, V.L.; Dinaburg, 

Issledovatel’skij Inst. E ektrofizicheskoj A 

On. (USSR)). 1979. (In Russian). Dep. 
y). 


From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Design features are described and results are given of inves- 
tigations on the SDM-3 and SDM-6 superconducting dipole mag- 
nets-prototypes of dipoles for the IHEP accelerating storage com- 
plex. The windings of the SDM-3 and SDM-6 models are made of 
a winding wire in the form of a twist of 9 round superconducting 
wires, type SKNT-0.85-48-04. The twist is squeezed to a rectangu- 
lar section measuring 1.85x4.74 mm. The SDM-3 model has been 
used to check the possibility of producing a winding from Reser- 
ford-type superconducting winding wire cemented in the layers by 
means of an epoxy compound, and to test the efficiency of the 
winding pretension produced by the metal ring bandage. The 
SDM-6 model is a further approximation to the prototype design 
which uses temperature shrinkage of a bandage and provides a 
system of parallel helical cooling channels inside the winding. 


magnet 
L.B.; Klyavin, P.P. (Nauchno- 
tury, Len- 
IS (US Sales 


5070 (INIS-mf—6121, pp 162-165) Study on some prob- 
lems of energy evacuation from inner-stabilized superconduct- 
ing magnets. Anishchenko, N.G.; Kabat, D.; Lyudemann, 
R.; Menke, Kh.; Tsvineva, G.P.; Shishov, Yu.A. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). 1979. (In Russian). 
Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To ensure the safety of superconductin magnets (SM) under 
emergency conditions the behaviour of the superconduction switch 
(SS) magnet winding has been studied for the case of energy evacu- 
ation on an ohmic resistor and the arc quenching device. The main 
parameters of the magnet are as follows: 8 T; 150 A; 5 kJ; the den- 
sity of current is (0.8-2.3)x10® A/m% the diameter of conductors is 
0.7; 0.85 and 1.2 mm. It has been experimentally found that at the 
SS control energy of about 5O J its normal-state transition time is 
rather short (about 100 ys). The initial rate of the winding resist- 
ance rise constitutes is 3.5 - 20 Ohm/s. Results of investigations 
aimed at increasing the efficiency of energy evacuation are given. 
Time dependences have been determined of the maximum tempera- 
ture of that part of the SM winding in which the transition of the 
superconductor to a normal state has begun. 


5071 (INIS-mf—6121, pp 166-169) Calculation of pulse 
radiation heating of the superconducting magnetic systems in 
high-energy accelerators. Zaitsev, L.N. (Moskovskij Inzhen- 
erno-Fizicheskij Inst. (USSR)). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With the aim of studying the stability of operation of super- 
conducting magnetic systems (SMS) in an accelerator radiation 
field varying in time and space, a semiempirical method is consid- 
ered of calculating energy release in the SMS, and radiation heating 
of SMS windings under adiabatic conditions is estimated. A case of 
azimuthally-uniform particle losses, a case of targets and extraction 
systems are discussed. Calculations have been performed by the 
Monte Carlo method. It is shown that even at small losses of parti- 
cles (0.1%) the pulse radiation heating constitutes a serious prob- 
lem. 
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5072 (INIS-mf—6121, pp 170-174) Radiation protection 
of the superconducting magnet; systems of the accelerator- 
storage complex. Balbekov, V.I.; Kuchinin, $.L.; Lebedev, 
V.N.; Mokhov, N.V.; Myznikov, K.P.; Fedotov, Yu.S.; 
Chepegin, V.N. ‘(Gomdarstvenny} Komitet 
Ra {yi hers i'w SSSR, Serpukhov. Inst. 
Fiziki Myce: Ehnergij). 1979. (In Russian). Dep. NTIS 
(US Sales Onl 

From 6. ae on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Effect of high-energy radiation on the superconducting 
system (SS) of the IHEP accelerating-storage complex (the proton 
beam energy is 3 TeV, the intensity is 6x10** protons per cycle) has 
been investigated. A dependence of the maximum energy-release 
density in the SS winding on the thickness of the vacuum chamber 
when irradiating it with secondary particles from the electrostatic 
septum for slow extraction is presented. The value of a coefficient 
characterizing the degree of SS over-irradiation depending on the 
SS distance from the electrostatic septum is given. Measures aimed 
at minimizing beam losses and protection of the SS are considered, 
which will provide operation of the accelerating-storage complex at 
a designed beam intensity. They include the employment of protec- 
tive collimators and a system of single-turn beam extraction in both 
stages of the complex. 


5073 ing , Pp 175-177) Variant of the circu- 
lating single-phase g system for superconducting 
magnets of the pha thames bo complex. Bondarenko, 
V.1; Vasil’ev, V.L.; Vasil’ev, V.N.; Dinaburg, L.B.; Kali- 
nin, V.V.; Monoszon, N.A,; Mozalevskii, LA.; Semenov, 
S.V.; Fokeev, VF; Khrushchev, V.N. —— 
Issledovatel'skij Inst. Ehlektrofizicheskoj . wy p= 

ry (USSR)). 1979. (in Russian). Dep. Is (US Sales 

y). 


From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A diagram of a cooling system for superconducting magnets 
of the IHEP accelerating-storage complex is described. The system 
is based on the organization of heat exchange between the forward 
flow of the one-phase helium passing through the winding channels 
of a network of magnets, and the backward flow of the two-phase 
helium returning to refrigeration system. Calculations have been 
made of the cooling circuit for two values of the average thermal 
load (2 W/m and 1.2 W/m) at magnet network lengths of 455 and 
910 m, which correspond to the positioning of 18 and 9 refrigera- 
tion stations along the length of the ring electromagnet. From these 
estimates it follows that the cooling system version with forced 
helium convection provides equally effective cooling of windings 
throughout the magnet length. As compared with natural convec- 
tion the forced one permits the increase of the heat transfer coeffi- 
cient 4-5 times in winding cooling channels. 


5074 (INIS-mf—6121, pp 178-180) Study on the defor- 
mations appearing in a -energy accelerator superconduct- 
ing magnets as a result of heat and electromagnetic stresses. 
Greben, L.I.; Mironov, E.S.; Mustafin, Kh.Kh. (AN SSSR, 
Moscow. Radiotekhnicheskij Inst.). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Techniques for numerical calculations are briefly described 
and the results of studying the deformation distribution are given in 
a two-dimensional model of the SPD-3 superconduction dipole 
magnet. The SPD-3 model incorporates a multilayer winding with 
an internal diameter of 85 mm and an external diameter of 157 mm 
placed on a stainless-steel tube having a thichness of 5 mm. The 5- 
cm stainless steel binding provides strong preliminary compression 
of the winding. It is shown that on internal surfaces of the winding, 
variations in radial displacements do not exceed +-0.002 mm. Input 
of current corresponding to a 4.3 T induction in the aperture center 
results in additional radial displacements in the magnet. Azimuthal 
displacements in the winding increase by more than 10 times. In the 
magnet design version having no internal tube, considerable vari- 
ations have been observed in values of radial displacements in the 
winding (to +-0.1 mm). 





5075 ee pp 191-194) Thyristor power 

system of the ITEP proton synchrotron, Vv, 
V.P.; Kleopov, I.F.; Okorokov, I.S. (Gosudarstvennyj Ko- 
mitet Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. oe i ee noj Fiziki). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Results of work on deVelopment and testing of a thyristor 
power supply system of the ring electromagnet of the ITEP synch- 
rotron are reported. The system employs a water-cooled module 
used in industrial converters. In this module the two series-connect- 
ed branches of thyristors are reconnected into parallel ones. A basic 
circuit of the system and flowsheets of the channel for the power 
thyristor control pulse shaping and of the system for monitoring the 
state of power thyristors are presented. Main characteristics of the 
thyristor supply system are given: the rectified current is 2.5 kA, 
the rectified voltage - 10 kV, the shock current through the module 
- 13.8 kA. 


5076 (INIS-mf—6121, pp 195-197) Cyclic accelerator 

ic systems with superposed magnetization. Moskalev, 

V.A.; Vasil’ev, V.V.; Furman, E.G. (Tomskij Politekhni- 

cheskij Inst. (USSR). Inst. Yadernoj Fiziki, Ehlektroniki i 

—"* 1979. (In Russian). Dep. NTIS (US Sales 
y). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A circuit designed to excite the electromagnet of a flux- 
biased betatron is considered, in which the superposed initial mag- 
netization of the central core to the maximum admissible negative 
value of the magnetic induction is performed by a low-power dc 
source. As a result the control flux changes from zero to its maxi- 
mum value, while the accelerating flux changes from the maximum 
admissible negative value to the admissible positive one. In a 15 
MeV betatron with a bremstrahlung dose rate of approximately 
0.16 R per pulse at a distance of 1 m the amplitude of the magnetic 
induction in the central core constitutes 3.5 T. Magnetic meas- 
urements have shown that the equilibrium orbit position can be 
varied over a wide range by changing the value of inductance. The 
proposed excitation circuit makes it possible to considerably de- 
crease the weight of the betatron electromagnet by making a more 
complete use of the steel magnetization curve. 


5077 (INIS-mf—6121, pp 198-202) Relay power sup- 
plies for the system of proton Bay slow guidance onto inter- 
nal targets of the Serpukhov synchrotron. Belov, S.A.; Kar- 
dash, A.A.; Medvedev, V.A.; Perebeinos, V.K.; Shirokov, 
V.G. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1979. (In Russian). io NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A static supply system for slow beam guiding on targets 
used in the IHEP synchrotron is discussed. As a regulating element 
use is made of a module-type gate bridge circuit. The power unit 
rated at an operating current of up to 200 A at a supply voltage of 
up to 200 V consists of 12 paralleled modules. Every module con- 
tains four transistors, four diodes and a part of a storage capacitor 
(200 F). One module is rated at a current of 16 A. The regulator 
has been investigated in the pulse-width modulation mode and in 
the mode of relay control with normal and leading hysteresis loops. 
The minimum modulation of the secondary-particle beam density 
has been obtained when using leading hysteresis loops for regula- 
tion. In addition to the main task of guiding on targets the system 
provides shaping trapezoidal current pulses in the current range 
from 10 to 200 A at a current plateau stability of 0.5% and better. 


5078 (INIS-mf—6121, pp 206-211) Problems of magnet- 
ic field flat-top formation in an electron synchrotron. Gon- 
charenko, V.P.; Gusev, O.A.; Rezchikova, N.S. mg eo 
Issledovatel'skij Inst. Ehlektrofizicheskoj ey 
oa (USSR)). 1979. (In Russian). Dep. IS (US Sales 
y). 

From 6. conference on particle accelerator; Dubna, USSR 

(11 Oct 1978). 


A device for shaping a magnetic field ‘flat top” has been de- 
veloped to increase the S-25R 1.2 GeV electron synchrotron effi- 
ciency in the mode of slow extraction of accelerated particles with 
a constant energy. The developed device uses the principle of 
shunting the maximum electromagnet current by means of a thyris- 
tor switch. Synchronization of the accelerator operating frequency 
with the feeder line frequency has been performed by proportional 
measurement of the “flat top” duration when the period of the 
feeder line changed. Basic and equivalent circuits of the power 
supply system are presented and the selection of main curcuit ele- 
ments are substantiated. Oscillograms of voltages and currents in 
the basic circuits of the S-25R synchrotron are presented. The re- 
sults of investigations prove the validity of calculations carried out. 


5079 (INIS-mf—6121, pp 212-215) Analysis of oper- 
ation of thyristor power system of the EhKU-6 ring 
Gusev, O.A.; Konstantinov, A.I.; Lebedev, 
(Nauchno-Issledovatel' skij Inst. Ehlektrofizicheskoj 
Renee fy tere Vartanyan, B.A.; Divan- 
yan, A.S.; Laziev, ; Martirosyan, G.A.; Sadoyan, K.A. 
(Erevanskij Fisicheskij Inst. SSR); Esin, S.K. (AN 
SSR, Moscow. Inst. Ly sony Issledovanij). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

In accordance with the program of reconstruction of the 
Erevan electron synchrotron at 6 GeV and to increase the stability 
of maanetic field parameters and the operational reliability of the 
power supply system the ignitron converters have been substituted 
by the thyristor ones. The thyristor rectifier is assembled on a 
three-phase bridge circuit utilizing high-voltage water-cooled thyr- 
istor modules. Every module consists of six series-connected thyris- 
tors. The thyristor mean current is 320 A, the mean current ‘of the 
rectifier arm is 165 A. Under rated operating conditions of the ac- 
celerator the rectified voltage constitutes 4600 V, and the rectified 
current -330 A. The thyristor conve 330 A. The thyristor converter 
comprises four parallel branches of two series-connected modules 
each. The duration of the current pulse at a discharge is 2000 A, 
the mean discharge current is 125 A, the effective discharge current 
is 630 A. 


5080 (INIS-mf—6121, pp 236-240) High-flux neutron 
linear accelerator 


generator with a . Ioffe, B.L.; Kapchinskii, 
I.M.; Lazarev, N.V.; Leongardt, A.D.; Chuvilo, I.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki); Vasil'ev, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow); 
Vasil’kov, R.G. (AN SSSR, Moscow. Radiotekhnicheskij 
Inst.). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A diagram is proposed of a high-flux neutron generator 
which employs a two-frequency linear accelerator of deuterons and 
is designed to study structural materials of thermonuclear reactors. 
Between the in ector and the accelerator main part of the Alvarez 
type there are sections with space-homogeneous strong focussing at 
a twice lower frequency of the accelerating field. In the final part 
of the accelerator the beam is focussed by maanetohard quadru- 
poles. A “boiling” lithium target is discussed. In case of a lithium 
target the theoretical and experimental values of the neutron yield 
at deuteron energies of 35 MeV fall within the range (1.1-1.5)x10~? 
neutron/deuteron. Estimations of spectral-angular distributions of 
fast neutrons are given. Results of evaluating temperature fields in 
the targets are presented. High intensity of the neutron generator 
beam will make it possible to study the processes of accumulation 
of fissionable substances in uranium and thorium absorbers. 
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5081 Ba ge ett pp 281-284) Choice of param- 
eters and main characteristics of a meson-factory 

complex vacuum system. Batskikh, G.I.; Guslitskov, I.K.; 

Kuznetsov, K.V. (AN SSSR, Moscow. Radiotekhnicheskii 
Inst.); ofizichesko} G.L. (Nauchno-Issledovatel’skij Inst. 
Ehlektrofizichesk ye Leningrad (USSR)); Burla- 
kov, V.D.; Esin, 8K Pronin, O.D. (AN SSSR, Moscow. 
Inst. Vodienkh Issledovanij). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Calculations of admissible pressures of residual gases and ad- 
missible beam losses in the vacuum system of a meson factory have 
been performed to ensure the radiation purity of the accelerating- 
storage complex of the 600-MeV meson factory. The values of re- 
sidual gas admissible pressures for different sections of the meson 
factory are as follows: for the proton injector-8x10-* mm Hg, for 
the initial part of the linear accelerator-1x10~’ mm Hg, for the in- 
jectors of negative ions-1x10~? mm Hg, for the main part of the 
linear accelerator and transport channels H~ -5x10-* mm Hg, for 
proton transport channels - 2x10~* mm Hg, and for the storage- 
buncher -1x10~* mm Hg. A set of measures is proposed to provide 
low values of specific gas release. Diagrams of vacuum joints, 
valves and seals are presented. 


5082 (INIS-mf—6121, pp 295-298) Control system and 
automation data acquisition system of the NII YaF accelera- 
tors. Anokhin, V.P.; Volkov, S.V.; Grenbehk, M.G.; Zak- 
a. V.V.; Mamaev, Vi; Presler, V.T.; Savinkova, G.A.; 

vskikh, V.M. (T omskij Politekhnicheskij Inst. 
(USSR. Inst. Yadernoj Fiziki, Ehlektroniki i Avtomatiki). 
1979. (In Russian). Dep. NTIS ‘(US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description is given of automatic systems using small digi- 
tal computers of the ELECTRONICA-100 type designed to con- 
trol the 1.5 GeV SIRIUS synchrotron (the SIRIUS automatic con- 
trol system) and to check the parameters of the TONUS nanose- 
cond high-current electron accelerator (the TONUS automatic pa- 
rameter-checking system). Input and output parameters of the 
SIRIUS and TONUS accelerators are presented. The flowsheet of 
the SIRIUS automatic control system is aiven and its hard- and 
software are described. The SIRIUS system can operate in three 
modes set by an operator (Recording, Monitoring, Advice). The 
flowsheet of the TONUS system is similar to that of the SIRIUS 
system. The SIRIUS system is put into operation in 1975; the 
TONUS system undergoes tentative operation. 


5083 (INIS-mf—6121, pp 303-306) Graphic display of 
the data representation system of the booster control and data 
acquisition system. Antipov, V.P.; Bruk, V.L.; Sidorov, 
V.B.; Tishin, V.G. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1979. (In Russian). Dep. NTIS 
(US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description is given of a multipurpose alphanumeric 
graphical display designed to represent data of the automatic data- 
acquisition and control system of the Serpukhov synchrotron boost- 
er. The display employs the ELECTRONICA-100 I computer and 
the VT 340 VIDEOTON alphanumeric display. The VT-340 dis- 
play operates on-line with the computer via a program channel 
with an interface. The graphical system has the following operating 
conditions: input-output of alphanumeric data; output of “complex” 
graphical information; output of “simple” graphical information. 
The advantage of the graphical system is the possibility to flexibly 
change the araphical alphabet and to provide a specific set of 
graphical elements for a particular image. 
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5084 (INIS-mf—6121, pp 307-310) 76 i proton 
accelerating station system for 


synchrotron new operation 
with the booster. Gudkov, A.M.; Gutner, B.M.; Zhuravlev, 
A.A.; Zalmanzon, V.B.; Lyutov, M.L; Polyakov, V.V.; 
Proko’ ‘ev, A.L; tenia 1.1L; Shembel, B.K. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 

ukhov. Inst. Fiziki Vysokikh Ehnergij). 1979. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description of new accelerating stations of the Serpukhov 
synchrotron is given and the results of their bench tests are present- 
ed. The number of accelerating stations is reduced from 50 to 40. 
The main parameters of new accelerating stations are as follows: 
the injection energy is 1500 MeV; the beam intensity is 5x10 
proton/cycle; the amplitude of the HF voltage in the resonator is 
10 kV; the maximum power transmitted to the beam is 8(16 at 10** 
kW; the power of the HF amplifier is 28 kW. The specific feature 
of new stations is the use of a HF negative feedback to reduce the 
resistance of coupling of the resonator with the beam. The resona- 
tor differs little in design from the present one. It uses the former 
ferrite but the number of circuits is increased from 44 to 48. Ampli- 
tude and phase characteristics of the resonator and the frequency 
characteristic of the accelerating device are presented. 


5085 (INIS-mf—6121, pp 311-314) Waveguide and reso- 
nator accelerating structure for rey ging complex. 
Katalev, V.V.; Kuznetsov, S.A.; Sulygin, Shembel, 
B.K. (Gosudarstvenn yj Komitet po Ispol ik. Atomnoj 
Ehnergii SSSR, aod ov. Inst. Fiziki x oemre Atcamees 
Val'dner, O.A.; Zavadtsev, S.A.; Zverev, B.V.; Masunov, 
ES.; Morozov, V.L.; Sobenin, N.P. (Moskovskij Inzhen- 
erno-Fizicheskij Inst. (USSR)). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Waveguide and resonator accelerating systems for a 3000 
GeV accelerating-storage complex with the operating frequency of 
200 MHz are described. Calculated parameters of waveguide and 
resonator accelerating devices of the complex are presented. In the 
waveguide Version the basis of the structure is formed by trans- 
verse rods and flight tubes 8.625 m long in the first stage and 7.125 
m long in the second stage and external diameter of 0.9 m. The res- 
onator version employs cylindrical resonators with a length of 2.8 
m and external diameter of 1.3 m provided with a 10 MOhm/shunt 
resistance. Both the resonator and waveauide accelerating systems 
require no retuning during the accelerating cycle. 


5086 (INIS-mf—6121, gas 
commutator for high-current accelerators. Logachev, E.L,; 
Remnev, G.E.; Tolopa, A.M.; Usov, Yu.I. (Tomskij Poli- 
tekhnicheskij Inst. (USSR). Inst. Yadernoj Fiziki, Ehlek- 
troniki i Avtomatiki). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Results of studies on megavolt spark gaps filled with com- 
pressed gas during operation of high-current electron accelerators, 
their trigger circuits and data on selection of insulators for them are 
presented. Investigations have been performed on the breakdown of 
caprolon and organic glass in a compressed gas. It has been found 
that for caprolon the breakdown voltage decrease with the increase 
of the number of successive operations. In case of organic glass the 
decrease in this voltage has not been observed. As a result of inves- 
tigations a spark gap has been developed and tested. The spark gap 
has an electric field distortion in the range of up to 10° V with a 
breakdown over the surface of the solid dielectric in U compressed 
gas (approximately 10 atm). The studies have shown that the break- 
down in the spark gap has a multichannel branching structure. 


pp 318-321) Pressurized 


5087 (INIS-mf—6121, pp 326-332) Methods of contact- 
less measurements of charged particle beam parameters in 
high-energy accelerators. Elyan, V.V. (AN SSSR, Moscow. 
Radiotekhnicheskij Inst.). 1979. (In Russian). Dep. NTIS 
(US Sales Only). 
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From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

New, most promising contactless methods for measuring 
beam parameters are proposed for more detailed investigations of 
the dynamics of a charged particle beam in high-energy accelera- 
tors. It is shown that the induction method proves to be effective 
for obtaining information on the beam intensity and the position of 
its centre of gravity. Methods based on excitation of cavity resona- 
tors proved to be effective for measuring beam parameters in linear 
accelerators. In proton accelerators the ionization method is used to 
advantage for measuring the transverse distribution of particles in a 
beam. For measuring parameters of a proton beam in accelerating- 
storage complexes it is recommended to use ondulator radiation. It 
is shown that an effective method for measuring densities in a lon- 
gitudinal phase space and fast control of the mean momentum and 
its spread in storaged beams is the Schottky method. 


5088 (INIS-mf—6121, pp 333-336) Stabilization of ac- 
celeration mode and nuclear beam extraction on the JINR 
synchrophasotron. Kazanskii, G.S.; Mikhajlov, A.I.; Puch- 
kov, G.P.; Tsarenkov, A.P.; Chekhlov, K.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 


(11 Oct 1978). 
To provide the stability of the accelerating voltage frequen- 


cy (3-5x10~5) in the modes of acceleration and extraction of a ac- 
celerated nuclei beam on the JINR synchrotron, a special system 
has been developed and put into operation providing the couplina 
of the accelerating voltage frequency with the accelerator magnetic 
field. The system comprises an integrator, a multiple-component at- 
tenuator controlled by means of electronic switches, a B-timer and 
a reversive counter. From an induction coil the voltage proportion- 
al to the rate of change of the guiding magnetic field is applied 
through the attenuator to the intearator input. The integrator 
output voltage modUlates the frequency of the master oscillator. 
The system allows fast and highly-accurate change of the coupling 
law when passing from acceleration of particles of one type to ac- 
celeration of particles of another type, and combination of slow and 
fast beam extractions during one cycle. 


5089 (INIS-mf—6121, pp 340-343) Complex of electron- 
ic equipment for the synchrocyclotron fast-response pro- 
grammed HF modulator. Alekseev, V.A.; Arsen’ev, V.A.; 
Gerasimov, V.P.; Serebryakov, S.A.; Slivchenok, O.N.; Sin- 
enko, V.G. (Nauchno-Issledovatel’skij Inst. Ehlektrofizi- 
cheskoj Apparatury, Leningrad (USSR)); Glazov, A.A.; 
Marchenko, B.N.; Onishchenko, L.M.; Smirnov, V.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1979. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To lower down HF-power and beam phase losses while ac- 
celerating charged particles in a synchrocyclotron it is proposed to 
employ a fast programmed modulator of the self-excited oscillator. 
To correct the amplitude-frequency characteristics of the resonance 
system it is proposed to use a pulse anode modulator the output 
stage of which constitutes a parallel-controlled series regulator. 
Main parameters of the modulator are as follows: the output volt- 
age is 10 kV, the transient time is 2-3 jus, the output voltage modu- 
lation depth is 0-100%, the off-duty factor is 1.3. The modulator is 
controlled from a source of functional reference voltage developed 
on the base of a digital-to-analog converter in the CAMAC stand- 
ard through a direct-current amplifier having a gain of no less than 
1000 and an output voltage of 600-0 V. 


5090 (INIS-mf—6121, pp 344-347) Study on the resona- 
tor model of meson-factory linear-accelerator. Andreev, 
V.G.; Belugin, V.M.; Kravchuk, L.V.; Prokhorov, E.N. 
(AN SSSR, Moscow. Radiotekhnicheskij Inst.). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Results of experiments aimed at investigating the resonator 
model of the second part of the meson factory linear accelerator 
are presented. Each resonator consists of four sections combined 
into a common resonance system by means of bridge devices-cut- 
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tings of rectangular waveguides. While investigating the dispersion 
properties of the resonator model it has been found that in the vi- 
cinity of working oscillation in the system three pairs of side oscil- 
lations are excited, each of which is symmetrically located with re- 
spect to the working oscillation frequency. Comparison of electric 
fields in the sections and bridge devices show that the maximum 
electric field in the section axis exceeds the maximum electric field 
in the bridge device 5-6 times. The results of performed investiga- 
tions make it possible to experimentally check calculation results 
and to develop the technique for tuning the accelerating sections. 


5091 (INIS-mf—6121, pp 348-350) System for stabiliza- 
tion of HF-field amplitude in meson factory accelerator first 
part. Kvasha, A.I.; Rogachev, V.I.; Cherkashin, Yu.S. (AN 
SSSR, Moscow. Radiotekhnicheskij Inst.). 1979. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description is given of a simple submodulator circuit with 
a correcting negative feedback used in the accelerating field ampli- 
tude stabilization system of the first part of the meson factory ac- 
celerator. The submodulator circuit incorporates a modulator pulse- 
shapier, emitter and cathode followers, a pulse transformer and an 
electronic comparator. The control is realized in anode voltage of 
the output stages of HF amplifiers. At the ampiification factor 
equal to 5-6 achieved in the correcting feedback loop this submodu- 
lator makes it possible to widen the range of regulation frequencies 
to 100-150 kHz (the calculated value required to maintain the 1% 
stability of the accelerating field is 150-200 kHz). The paper con- 
cludes that the selected procedure developments make it possible to 
obtain required parameters of the modulator and, thus of the accel- 
erating field amplitude stabilization system by rather a simple 
method. 


5092 (INIS-mf—6121, pp 54-59) Electron cyclotron res- 
onance source for Cyclone. Jongen, Y.; Ryckewaert, G.; 
Steyaert, J.; Pirart, C. 1979. Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

The description and principles of operation of an electron 
cyclotron resonance source (ECRS) designed for Cyclone/isoch- 
ronous cyclotron of the Catholic University of Louvain-la-Neuve 
are presented. The main confinement tank is 1 m long by 35 cm in 
diameter. The axial and hexapolar fields are realized by classical 
watercooled copper coils. To reduce a power dissipation the use of 
superconductivity has been considered. The principle of operation 
of the ECRS is: the plasma is generated outside the high vacuum 
region of the ESRS, then plasma is brought to the confinement 
region by diffusion along a gradient of magnetic field. Ionization is 
produced by microwave electron acceleration at the ECRS. The 
ECRS has the advantage of being electrodless and to keep the posi- 
tive ions as cold as possible. The ECRS injection voltage will be 
between 10 and 20 kV. The ECRS design goals for beam intensities 
of several microamperes for ions: carbon, nitrogen, oxygen, neon, 
argon are given. 


5093 (INIS-mf—6160, pp 434) Target chamber for nu- 
clear reaction studies. Khalin, N.F. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

From 30. Conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 - 21 Mar 1980). 


5094 (INIS-mf—6160, pp 425) System for betatron 
energy stabilization and control on-line with the “Saratoy-2” 
computer. Belyaev, S.N.; Kozin, A.B.; Nechkin, A.A.; Se- 
menov, V.A. 1980. (In Russian). Dep. NTIS (US Sales 
Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5095 (INIS-mf—6160, pp 407) Electron beam param- 
eters monitoring in a three-magnet system for shaping on a 
spectrometer target. Dolbilkin, B.S.; Kondrat’ev, R.L.; Lisin, 
V.P.; Ponomarev, V.N. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 
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From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5096 (INIS-mf—6160, pp 406) System for beam 
measuring in the experiments of electron scattering on 
Dolbilkin, B.S.; Kondrat’ev, R.L.; Lisin, V.P.; Ponomarev, 
V.N.; Re t-Nikulin, P.I. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 


From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


, pp 403) Device for automation of 

target place in an accelerator 

target chamber. Grantsev, V.I.; Dryapachenko, I.P.; Korni- 

lov, V.A.; Nemets, O.F.; Rudenko, B.A.; Sokolov, M.V.; 

— B.G. 1980. (In Russian). Dep. NTIS (US Sales 

y). 

From 30. conference on nuclear spectroscopy and nuclear 

structure; Leningrad, USSR (18 Mar 1980). 


5098 (INIS-mf—6160, pp 402) Lazer beam usage for 
alignment of a detector system in an accelerator target cham- 
ber. Grantsev, V.I.; Dryapachenko, I.P.; Kornilov, V.A.; 
Nemets, O.F.; Rudenko, B.A.; Sokolov, M.V.; Struzhko, 
B.G.; Gnatovskii, A.A. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5099 (IPNO-PhN—80-08) Beam-transport system for 
high-resolution heavy-ion spectroscopy. Roussel, P.; Kashy, 
E. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire). 1980. 19p. (In French). NTIS (US Sales y), 
PC A02/MF AOl. 

A method is given to adjust a beam-transport system to the 
requirements of high-energy resolution heavy-ion spectroscopy. 
The results of a test experiment performed on a MP tandem with a 
22C beam are shown. A drastic improvement in energy resolution is 
obtained for a kinematical factor K=1/p dp/dtheta=0.12. 


5100 (ITEF—143(1980)) Accelerating complex for 
heavy-ion inertial fusion. Zenkevich, P.R.; Kapchinskii, I.M.; 
Koshkarev, D.G. (Gosudarstvennyj omitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. 12p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Parameters of the accelerating and storage complex of heavy 
ions (ACHI) for the thermonuclear reaction initiation are presented. 
The ACHI consists of a linear resonance accelerator with the urani- 
um ion current of 200 mA at pulse duration of 1.7 us and 20 GeV 
energy. The subsequent scheme is provided for the increase of the 
beam current up to 30 kA: linear accelerator - debuncher - “inject- 
ing” storage ring - “compressive” storage rings - distributing rings - 
target. It is expected that 18 beams fall on a target. The main pa- 
rameters of the formed beam are: energy of 3MJ, beam power of 30 
TW, transversal phase volume of 6, cmxmrad, angular beam diver- 
gence of 30 mrad. The target radius is 2.4 mm. 


5101 (JINR—9-80-99) Controlled eight-channel unit of 
pulse delays. Koryako, V.I.; Lebedev, N.1; Pilyar, N.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). t. of 
New Acceleration Methods). 1980. 3p. (In Russian). Ss 
(US Sales Only), PC A02/MF AO1. 

An eight-channel unit for pulse delay with a common start 
for synchronization of accelerators is described. The range of delay 
changing for each unit channel is from 0 to 9.999 ms, its quantiza- 
tion incidence is 1 mks. The unit is operated by CAMAC com- 
mands. Decreasing of nonstability of the dead time between chan- 
nels has been elaborated. The design realization is 1M module. 


5102 (JINR—10-80-170) Organization of man-machine 
proton 


dialogue in the control of JINR synchrotron beam 
slow extraction parameters system. Volkov, V.I.; Efimov, 
L.G.; Kulikov, I.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1980. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. 
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The diaglogue subsystem of the measurement and control of 
JINR proton synchrotron beam slow extraction parameters system 
on-line with the EC-1010 computer is described. The considered in- 
teractive subsystem permits to set and modify the system operation 
algorithm according to the accelerator operation mode, to service 
the CNAF tables of CAMAC electronics and to control the infor- 
mation search and output to an operator. 


5103 (JINR—13-80-469) Stable current source for sup- 
plying electromagnetic elements with a small time constant. 
Omel'’chenko, B.D.; Kalenov, S.V.; Sustin, V.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Hi 
Energy). 1980. Sp. (In Russian). NTIS (US Sales Only), 
A02 AOl. 

A source of stable current (15 A, 160 V) to supply electro- 
magnetic elements with a circuit time constant of about several mil- 
liseconds. The source comprises a thyristor rectifies, a power two- 
section LCR-filter, a measuring device (resistive current transducer, 
source of requlated standard voltage), a.d.c. direct current amplifier 
(using the IUT402A microcircuit) and a unit for compensation of 
electric network oscillations (UCENO). The UCENO is made in 
the form of a zero-order measuring device using nonlinear elements 
(stabilititrons), connected in the diagonals of an electric bridge cur- 
cuit, and contains a transistor amplifier. The UCENO output is 
connected to a control circuit of the thyristor restifier so that this 
allows a constant current to be held in it when the power line volt- 
age changes sharply by 10 with a dynamic error of <= 2x10~‘ and 
a static one of <=3x10~* The source provides the stability of an 
average current value of +-2-3x10~* and the stability of an instanta- 
neous value of +-3-5xl0~*. The source described is intended for 
supplying the magnetic optic devices of a linear induction accelera- 
tor. 


5104 (JINR—18-80-441) Experimental set-up for ion ra- 
diography. Pt. 2. Software and results. Anisimov, Yu.S.; Zan- 
evskii, Yu.V.; Ivanov, A.B.; Ivanchenko, I.M.; Moisenz, 
P.V.; Moucka, L.; Peshekhonov, V.D.; Senner, A.E.; Cher- 
nenko, S.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1980. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. 

A software of experimental set-up for ion radiography is de- 
scribed. It is shown that using helium ion beam of the JINR synch- 
rophasotron the set-up provides the resolution over density better 
than 0.1% for spatial resolution about 2 mm. The radiation dose of 
test objects equaled approximately 1 mrad. The stability of energy 
of extracted 200 MeV/nucleon alpha-particle beam was checked. 


5105 (JINR—R-7-80-515) KRION-2 cryogenic electron 
beam ionizer. Donets, E.D.; Ovsyannikov, V.P. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1980. 1lp. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

The construction of the “"KRION-2” cryogenic electron 
beam ionizer is described in short. Results of investigations of ion 
behaviour in the electron beam of the ionizer and experiments on 
the production of highly charged state ions are considered. The 
cryomagnetic and electron optic systems of the ionizer are shown 
to provide a 2.25 Tl magnetic field induction of the focusing sole- 
noid, a residual gas pressure of less than 10~'* Torr in ionization 
space, an electron beam density of up to 600 A/cm? and electron 
energy of up to 22 KeV. The ionization factor (product of the elec- 
tron flux density and the time of electron-ion interaction) up to 
3.1x10* cm™? is achieved experimentally at the electron energy of 
about 18 KeV. The ions of carbon, nitrogen, oxygen, neon, argon, 
Kr** and Xe*** were obtained from the ionizer. 


5106 (JINR—R-9-80-432) Study on two-dimensional 
magnetic fields by the harmonic analysis method. 3. Determi- 
nation of measuring coil sensitivity to magnetic field. Voevo- 
din, M.A.; Kovalenko, A.D. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1980. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

Some problems of determination of measuring coil sensitivity 
coefficients to magnetic field harmonics are considered. Technique 
which allows one to improve the accuracy of determining sensitiv- 
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ity coefficients is described. It is based on using the data on calibra- 
tion in dipole and quadrupole fields to refine geometrical param- 
eters of measuring coils. Results of practical application of this 
technique are given taking as an example induction measuring coils 
intended to study characteristics of magnetic field in dipole 
ma.onets. 


5107 (JINR—R-9-80-578) Multichannel automatic 
system for measuring the nonuniformity index of synchrotron 
magnetic field on-line with the ES-1010 computer. Voevodin, 
M.A.; Volkov, V.L; Zinov’ev, L.P.; Kovalenko, A.D.; Kor- 
ukov, N.A.; Kulikov, I.1; Romanov, Yu.1.; Saifulin, Sh.Z.; 
Tikhomirov, Yu.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1980. 11p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOI. 

A ten-channel automatic system for fast measurements of an 
nonuniformity index of a magnetic field in the JINR synchrophaso- 
tron is described. Flowsheets of the system under consideration op- 
erating on-line with ES-1010 electronic computer as well as data re- 
ception and representation programs are given. Peculiarities of a 
technique for measuring a magnetic synchrophasotron field gradi- 
ent, main parameters of used selective induction converter, moving 
platform providing for the displacement of a converter unit inside 
the accelerator chamber as well as interface equipment of measur- 
ing and controlling electronics of the system with the electronic 
computer are considered. 16000 values of the nonuniformity index 
at 8 values of magnetic induction have been determined by means 
of the system described. Measuring time amounted to approximate- 
ly 20 hours. It.is concluded on the base of results of the system 
tests that it'is possible to use it for fast measurements in weak-focus- 
ing accelerators. 


5108 (JINR—R-9-12811) Cyclic induction electron ac- 
celerator. Khvastunov, M.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1979. 14p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A high-intensity cyclic induction electron accelerator at (40 - 
200) MeV is described. A magnetic system of the accelerator is 
similar to that of a weakly focusing synchrotron. The accelerating 
ferromagnetic cores and input and output devices are placed in the 
straight-line gaps. The accelerator is distinguished from the station- 
ary field betatron by the fact that its leading field is variable in 
time. This makes it possible to strongly decrease the volume of 
steel and to reduce the source power. The intensity of the accelera- 
tor beam is comparable to that of the betatron with a stationary 
field (approximately 10** electron/s), and it approaches the linac in- 
tensity (approximately 10° electron/s) in a high-frequency variant 
(400 Hz) with an increased injection energy (approximately 1.5 
MeV). The efficiency of the accelerator is high and can achieve 
tens of per cent. 


5109 (JINR—R-9-13025) Electron gun with a tubed 
electron beam. Dolya, S.N.; Tikhomirov, V.V.; Chernyaev, 
P.F. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). 1980. 8p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A01. 

The characteristics and routines of the electron gun oper- 
ation with a tubed electron beam have been investigated. The mea- 
surement results of the beam profile depending on the magnetic 
field are given. The gun voltage was measured by ohmic divider. 
The current was registrated by Faraday cup. The beam profile was 
determined due to a luminescence of a luminophor out of ZnS. At 
the gun voltage of U=80 kV, current J=300 A was registrated. In 
the magnetic field of H=1 kG the beam radius was 4.5 cm and the 
tube thickness -0.5 cm. The possible applications of the gun for 
building accelerator on middle energies, the formation of long- 
living electron bunches, as well as for accelerating electron rungs 
with ions in collective accelerator are considered. 


5110 (JINR—R-9-13056) Coherent stability of the elec- 
tron beam in a induction linear accelerator with ferrite induc- 
tors. Aleksakhin, Yu.I.; Perel’shtein, E.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Dept. of New Accelera- 
tion Methods). 1980. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

Stability of high-current electron beam, propagating along 
the magneto-dielectric channel is considered. It is shown that for 
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stability of the transverse coherent motion of the beam, the fecus- 
ing longitudinal magnetic field strength should exceed a critical 
value proportional to square room of the electron energy. The 
growth of the longitudinal current modulation of the beam interact- 
ing with a ferrite in a state of pulsed magnetic reversal is smaller, 
than in the case of an isotropic non-dispersive magneto-dielectrics 
and does not lead to significant deterioration of the electron beam 
in the induction linear accelerator. 


5111 (JINR-R—10-80-623) System for automatic con- 
trol of the RF voltage beam phase for the isochronous ring 
cyclotron on the basis of the ES-1010 computer. Anosov, 
V.N.; Denisov, Yu.N.; Saenko, V.A.; Kalmykov, A.V.; 
Shishlyannikova, Z.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1980. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The system of automatic control of the beam phase relative 
to the RF voltage for the JINR isochronous ring cyclotron is de- 
scribed. The ES-1010 minicomputer is used. The system consists of 
the CAMAC beam phase measuring device and the trim coil cur- 
rent setting device. The accuracy of the current settings is (1- 
2)x10-*. The fitting accuracy of the given phase curve after 3-4 
corrections is +-2-3 deg. One cycle of the beam phase correction 
at the pulse regime of the cyclotron (pulse width - 100 ps, frequen- 
cy - 100 Hz) is 50 s, when the time of the phase measuring at the 12 
pickup electrodes is 48 s. 


5112 (KFTI—79-43, pp 50-52) Increase of the photon- 
eutron yield from amorphous targets, induced by the ultrare- 
lativistic electron radiation in a monocrystal. Grishaev, I.A.; 
Kovalenko, G.D.; Shramenko, B.I. 1979. (In Russian). NTIS 
(US Sales Only), PC A07/MF AO1. 

From 6. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (5 Jun 1979). 

An effect of radiation appearing when high-energy electrons 
pass through Si and Nb monocrystals on the photoneutron yield 
from Be, Nb, Cu, Al, C amorphous targets has been disclosed. A 
series of dependences has been obtained of the photoneutron yield 
from amorphous targets on the monocrystal (gamma-quantum 
source) orientation with respect to the direction of the electron 
beam. The neutron yield was maximum when the crystallographic 
axis of a monocrystal was oriented along the direction of the elec- 
tron beam (axial channeling). It is shown that for an oriented crys- 
tal the relative increase of the photoneutron yield depends on the 
energy threshold of the (y,n) reaction on target nuclei, thickness 
and atomic number of the crystal, and on the electron energy in the 
investigated interval of 600-1600 MeV. Possible mechanisms of ob- 
served phenomena are discussed. 


5113 (KFTI—79-43, pp 115-116) Orientational depen- 
dences of neutron yield from Si monocrystal under the action 


of high-energy electrons. Antipenko, A.P.; Grishin, I.A.; Ka- 
silov, V.I.; Lapin, N.I.; Morokhovskii, V.L.; Shcherbak, 
S.F. 1979. (In Russian). NTIS (US Sales Only), PC A07/ 
MF AOl. . 

From 6. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (5 Jun 1979). 

An orientational dependence of the neutrons yield from a 
silicon monocrystal under the action of an electron beam with an 
energy of 1200 MeV has been measured. The electron beam with 
an emittance of better than 2x10~‘ rad hits a silicon crystal 190 um 
thick. The monocrystal was oriented along the electron beam by 
means of a goniometer with an accuracy of 5x10~° rad. The analy- 
sis of the obtained orientational dependence showed that the maxi- 
mum neutron yield is observed at a zero orientation, when the 
monocrystal axis [111] is parallel to the electron beam direction. 
The Jsub(or)sup(h)/Jsub(dis)sup(h) ratio reaches 3.8, where 
Jsub(or)sup(h) is the neutron intensity at a zero orientation, and 
Jsub(dis)sup(h) is the neutron intensity in a disoriented crystal. The 
experimental data are in agreement with calculations. It is also 
shown that interaction of the electron beam with monocrystals re- 
sults in a considerable increase of the neutron yield as compared 
with amorphous target. 





5114 2s pp 63-65) Particle dynamics in 
toemission rf-gun. Orlov, A.K. sheer wed oot meets Sv 
Inst. yg eg | A tury, Leningrad (USSR)). 
yon (In Russian). S (US Sales Only), PC A06/MF 
AOl 


In Physical experiment technique. 

Method for calculation of —" dynamics in one-point au- 
toelectron rf-gun, permitting to determine parameters of the gun- 
injector for enaentninetien waveguide electron accelerator is pre- 
sented. Electron dynamics has been studied using numerical inte- 
gration of equation of motion. Connection between total current, 
elongation potential and the point radius is considered, phase ex- 
pansion of the bunch being assessed. It is shown that the main in- 
crease of energy is determined by the field of the near cathode 
region. On the basis of the calculations made the following param- 
eters of the gun have been selected: cathode point radius is 10™* 
mm, gap value is 6.5 mm, field in the point is 6.25x10’ B/cm, volt- 
age amplitude is 4.33 kV, the current is 100 mA. 


5115 | haar 57, pp 22-26) —— IIS-2 “Reli- 
ability prediction for high- er supplies”. Gri- 
shaev, I.A.; Dem’yanenko, G.K.; Dovbush, LS.; Krivchi- 
kov, V.P.; ‘Martynov, A.L; Tur, "Yu.D. 1979. (In Russian). 
NTIS (US Sales Only), PC A06/MF AOl1. 

In Physical experiment technique 

The IIS-2 ian for information-measurement system of 
the 2 GeV Kharkov electron linac providing the forecasting of the 
reliability of rf power supplies is described. Models of the forecast- 
ing of the reliability and wear-resistance of klystron accelerators are 
presented. The forecasting of the determined failure types (‘‘cath- 
ode emission loss” and “frequent breakdown of the cathode-anode 
spacing”) is realized according to the change of the forecasting pa- 
rameter-electron beam resistance. Reliability of the forecasting re- 
sults is evaluated. 


5116 a p 34-35) Cryostat for supercon- 
ducting linear accelerator. gf hemonaev, G.P.; Sidorenko, I.S.; 
Yashin, V.P.; Kodyakov, V.M.; Koloberdyan, V.E. 1979. 
(In Russian). NTIS (US Sales Only), PC A06/MF AO1. 

In Physical experiment technique. 

The construction of cryostat heated up to the temperature 
T=400 deg C designed for the superconducting linear accelerator 
with operation chamber dimensions as follows: diameter D=200 
mm, length L=1500 mm is described. The cryostat comprises: the 
system of preliminary cooling of helium vessel to the temperature 
T=77 K, the system of oilless pumping of the cryostat vacuum 
casing to the pressure p=2x10~’ mm Hg, the system of automatic 
pumping of liquid helium, temperature control system, control 
system interlock and signalling systems Prolonged performance of 
the cryostat showed high reliability of the subsystems and units. 


5117 (KFTI—79-57, id 36-37) Measuring of oa 
particle beam parameters the 

method. Reprintsev, L.V. 1979. (In Russian). NTIS TIS (US 
Sales Only), PC A06/MF AO1. 

In Physical experiment technique. 

Problem of measuring parameters of charged particle beam, 
having arbitrary distribution of current density in the transverse 
cross section, is considered theoretically. Using the notion of the 
proper function of the vector-potential sensor in the beam region 
general expressions are obtained from which it can be concluded 
what parameters of the beam can be measured with any system of 
induction sensors. Reguirements to the sensor parameters for the 
measurement of current, coordinates, beam dimensions are formu- 
lated and connection of their sensibility with configuration is found. 


5118 a 57, pp 80-81) Automatic spectrum ana- 
f microprocessor for accelerated electron 


lyzer on the base o 

beam. Simulin, A.N.; Ostanin, V.A. *(Moskovskij Inzhen- 
erno-Fizicheskij Inst. (USSR)). - (In Russian). NTIS 
(US Sales Only), PC A06/MF AO1 

In Physical ex apeinent technique. 

Description of program-control analyzer of accelerated beam 
energy spectra designed on the basis of microprocessor for the U- 
17 electron linac is presented. The microprocessor functions in the 
system are: 1) analyzer operation control, 2) data acquisition and 
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data processing from the analyser sensor, 3) presentation of infor- 
mation in the form convinient for an operator. The general struc- 
ture of analyzer and its connection with microcomputer is consid- 
ered, the interface of analogo-to-digital converter is described, as 
well as control program for microcomputer. Test results using ac- 
celerator are presented. 


5119 (KFTI—79-57, pp 82-84) Automated system for 
proton source beam diagnostics. Getmanov, V.N.; Batkin, 
V.I. (AN SSSR, Novosibirsk. Inst. Khimicheskoj Kinetiki i 
Goreniya). 1979. (In Russian). NTIS (US Sales ‘only), PC 
A06/MF AO1. 

In Physical experiment technique. 

To investigate proton beam behaviour in the accelerator 
tract an automation monitor system on the basis of multiwire sec- 
ondary emission sensor with high transparency, the Rogovsky belt 
and slit two-coordinate detector with controlled position and clear- 
ance width was developed. The system is operated on line with the 
“Ehlektronika-100 I minicomputer formation input rate is up to 50 
kHz, the number of parameters controlled being about 50. The 
system permits prompt measure of the beam characteristics: profi- 
lee, current, longitudinal and transverse phase values, charge com- 
position as well as temperature and electron density compensating 
space charge of the beam and potential distribution inside the beam. 
The signal measurement scheme sensitivity from one wire is 5 pico- 
coulomb a channel, the number of channels is 2000. The informa- 
tion can be introduced both in the computer memory and oscillo- 
graph screen. The system is used to select operation regimes and 
also to conduct investigations on proton source modification on the 
basis of plasma arc source with the beam grid formation. Results 
and technique of the beam parameter measurement in proton pulse 
source with the current of 0.3 A, energy of 10 keV, pulse duration 
20 mu-s, have been discussed as an illustration to the system possi- 
bilities. The received accuracy of the beam divergence constitutes 
2.10/sup -4/ rad. 


5120 (KFTI—79-57, pp 88-90) Possibility of current in- 
crease in negative ion sources with ion bombardment. Kozlov, 
V.F.; Pistryak, V.M.; Zats, A.V. 1979. (In Russian). NTIS 
(US Sales Only), PC A06/MF AO1. 

In Physical aap technique. 

Optimum conditions of Cr~ negative ion yield in the process 
of chromium surface bombardment with Ar* ions are studied. It is 
shown that Cr~ ions are formed as a result of sputtering and frag- 
mentation of chromium atom complexes with oxygen. There exists 
optimum ratio between Ar* ion current density and oxygen pres- 
sure in the target chamber under which Cr~ ion yield is the maxi- 
mum one. 


5121 (KFTI—79-57, ope 20-21) Influence of signal har- 
monics on the working of ‘power measurers using direct- 
ed branches. Mufel, V.B.; Nikitina, T.F. 1979. (In Russian). 
NTIS (US Sales Only), PC A06/MF AOl1. 

In Physical experiment technique. 

Investigation results showing considerable effect of signal 
higher harmonics upon the operation of measurement system of 
SHF-power in the LU-2 accelerator are presented. It is established 
that the main reason for error measurement and failures in the 
system operation is not the difference in transition attenuation of di- 
rectional coupler for different frequencies and type of oscillation 
but the resonances appearing in the secondary channel of the direc- 
tional coupler at the harmonic frequencies at insufficient wide band 
of the loadings. 


5122 (KFTI—79-57, pp 18-19) Poy my 3 of using of 
travelling wave tube as phase shifter in the SHF range. Blaz- 
hevich, S.V.; Zykov, A.L; Kushnir, V.A. 1979. (In Russian). 
NTIS (US Sales Only), PC A06/MF AOl. 

In Physical experiment technique. 

Results of investigation of possibility of application of phase 
changer on the base of 10-cm travelling wave tube in the precise 
system of SHF power supply system of cryogenic electron accel- 
erator are presented. A system of the phase automatic correction in 
medium-power accelerating klystron is described. In the the phase 
range of +-10 deg stabilization coefficient is equal to 110 deg, long- 
time stability of the given phase shift is equal to +-0.2 deg. 
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(KFTI—79-57, pp 16-17) Thyristor con- 
verter for cascade r. Venevtsev, 1.T.; Skoromnyi, 
G.M. 1979. “aR Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. 

In Physical experiment technique. 

Futon of electrical pen of cascade generators (CG) 
with low values of pulsations and voltage drop for small-size the 
direct action linear accelerators are considered. Advantages of ap- 
plication of thyristor converters for the CG power supply are 
shown. A variant of thyristor frequency converter with parameters: 
frequency - 18 kHz, power - 1.2 kW, output voltage (10+ 10) kV, is 
described. The converter is designed according to sequential circuit 
with reverse diodes. Low value of induction of resonance contour 
promotes obtaining short time of thyristor controllability restora- 
tion. Performance testing showed high efficiency of the converter 
during operation both with active and inductive and capacity load- 
ings. 


5124 (KFTI—79-57, 4-15) Injector of intermediate 
installation for the 2 GeV } A accelerator. Akchurin, Yu.L,; 
Vishnyakov, V.A.; Rudenko, A. a 1979. (In Russian). NTIS 
(US Sales Only), PC A06/MF A0O1 

In Physical experiment technigue 

An injector providing a ility for simultaneous produc- 
tion of electron beams of different energies is developed to en- 
chance the efficiency of the 2 GeV electron linac usage. The injec- 
tor is installed instead of any of the accelerating sections. The injec- 
tor permits to accelerate relativistic electron beam passing along its 
axis and also to form and accelerate the beam using its proper 
source. Electron beam injection into the accelerating structure is 
performed using electron source, placed with an angle to the accel- 
erator axis with an aid of iron-free magnet and formation and 
bunching take place in the accelerating structure on the accelerator 
main axis. The injector maximum current is 1 A, the energy is 20 
MeV at half- height of 3% of the energy spread the beam diameter 
is 5 mm. A unified portable power supply block is developed for 
the injector which permits to control the injector systems both on 
the spot and from the accelerator. 


5125 (KFTI—79-57, pp 6-9) Accelerating structure for 


high-current electron beams. Danilov, V.D.; Il'in, A.A,; 

Tragov, A.G. (Moskovskij Inzhenerno-Fizicheskij . 

(USSR)). ~“? (In Russian). NTIS (US Sales Only), PC 
A06/MF AOi 

In Physical experiment technique. 

Resonance type accelerating structure designed for accelera- 
tion of electron beams with the current of 10-100 A is suggested 
and investigated. The structure presents zigzag-like (with the bend 
in the E-plane) rectangular waveguide with the beam holes in the 
wide wall with matched load and with excitation on the Hio wave. 
The structure analysis is carried out in the approximation of the 
“given current”, without account of ohmic losses. Investigation of 
the effect of higher type waves excitated by a beam upon the 
values of e.c. and the power reflected to the generator depending 
on the structure and the beam parameters is carried out. It is shown 
that at the optimum selection of the structure parameters e.c. up to 
100% can be reached. 


5126 (LA-UR—81-2717) PIGMI linear-accelerator tech- 
nology. Boyd, T.J.; Crandall, K.R.; Hamm, R.W. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. . (CONF-810763—3). NTIS, PC A02/MF 
A01. Order Number DE82000577. 

From International workshop on pion and heavy ion radio- 
therapy: preclinical and clinical studies; Vancouver, BC, Canada 
(Jul 1981). 

A new linear-accelerator technology has been developed 
that makes pi-meson (pion) generation possible for cancer therapy 
in the setting of a major hospital center. This technology uses sev- 
eral new major inventions in particle accelerator science-such as a 
new accelerator system called the radio-frequency quadrupole 
(RFQ), and permanent-magnet drift-tube focusing-to substantially 
reduce the size, cost, and complexity of a meson factory for this 
use. This paper describes this technology, discusses other possible 
uses for these new developments, and finally discusses possible 
costs for such installations. 
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(LA-UR—81-3172) Ex: ital RFQ as injector 
to the CERN Linac I. Boltezar, E.; Haseroth, H.; Pirkl, W. 
(Los Alamos Scientific Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 4p. (CONF-81108 —3). NTIS, PC A02/ 
MF AO1. Order Number DE82002332. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

Since the successful development and testing of a radio-fre- 
quency quadrupole (RFQ) prototype at Los Alamos, the use of 
RFQs as injectors to the CERN linacs is being envisaged. As a 
pilot project, a 202.56-MHz RFQ for Linac I (Old Linac) is being 
built in close collaboration between Los Alamos and CERN. This 
project will be completed in about 15 months, a timescale imposed 
by other CERN programs. The CERN RFQ is based on the Los 
Alamos proven design approach, but will have to meet require- 
ments of the existing CERN environment. The design characteris- 
tics of this accelerator are described, and some conclusions based 
on model work at CERN are given. 


5128 (LBL—12729) Performance and application of a 
double-crystal monochromator in the energy region 800 = hv 
= 4500 eV. Hussain, Z.; Umbach, E.; * Shirley, D.A.; Stoehr, 
V.; Feldhaus, J. (Lawrence Berkeley ’Lab., CA (USA): Cali- 
fornia Univ., Berkeley (USA). Dept. of Chemistry; Stanford 
Univ., CA (US A). Stanford Synchrotron Radiation Lab.). 
Jul 1981. Contract W-7405-ENG-48. 54p. (CONF-810750—- 
9). NTIS, PC A04/MF A0Ol1. Order Number DE82001017. 

From 2. national conference on synchrotron radiation instru- 
mentation; Ithaca, NY, USA (15 Jul 1981). 

The performance and application of an ultra-high-vacuum 
compatible constant-deviation double-crystal monochromator 
(JUMBO) in operation at SSRL is demonstrated. The monochro- 
mator can be operated with any of four pairs of crystals inter- 
changeable in situ. An electronic-maximum-search feedback loop 
optimizes the intensity of the spatially fixed outgoing beam as the 
photon energy is scanned. The monochromatic beam is focussed 
(~ 1.5 mm x 5 mm) onto the sample by a toroidal mirror. Monoch- 
romator crystals of beryl(10 anti 10), InSb(111) and Ge(111) have 
been tested in the energy regions 800 to 1540 eV, 1690 to 4000 eV 
and 1930 to 4500 eV, respectively. The performance of these crys- 
tals with regard to the resolution, the intensity, the level of scat- 
tered light, and the contribution of higher orders have been deter- 
mined. Various effects arising from a radiation-induced temperature 
gradient in the monochromator crystals are discussed. 


5129 (RL—80-080) Proceedings of the second workshop 
on polarised target materials. Court, G.R.; Niinikoski, T.O.; 
= S.F.J.; Cragg, D.A. (eds.). (Science Research Council, 

hilton (UK), Rutherford and Appleton Labs.). Oct 1980. 

S (US Sales Only), PC A07/MF AO1. 

The proceedings are reported of a second international 
workshop which was convened to consider the use of polarised tar- 
gets in nuclear research and in particular the experimental difficul- 
ties imposed by the limitations of target materials with respect to 
their relatively low hydrogen content and susceptibility to radiation 
damage. Papers presented were entitled: (1) Introduction and gen- 
eral review. (2) Theory of dynamic nuclear polarisation. (3) Radi- 
ation induced paramagnetic centres in organic and inorganic materi- 
als. (4) Dynamic nuclear polarisation with radiation induced free 
radicals. (5) Radiation damage of chemically doped materials. (6) 
Chemical doping. (7) Techniques and instrumentation. (8) The use 
of polarised nuclei in physics with neutrons. (9) The use of polar- 
ised targets in high energy physics. 


5130 (LA-tr—81-36) Influence of space charge during 
the injection in Saturne II. Lemaire, J.L. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
Translation of GERMA,76.59/IE-174, November 18, 1976. 
27p. NTIS, PC A03/MF AO01. Order Number DE82003199. 

Calculations were made in which a fixed acceptance 
window, established since the beginning of the injection, was con- 
sidered, and a filling pattern that was a linear function of time was 
supposed. Evidently, these conditions are no longer met if the space 
charge modifies the wave number of the beam and, consequently, 
the filling rate changes with time. The importance of these condi- 
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tions upon injection for the theoretical operation point zone 3 is re- 
ported. (GHT) 


5131 Method for the production of an intense negative 
%C beam. Tesmer, J.R.; Gooshey, G.R.; Orbesen, S.D. (Los 
Alamos Scientific Lab., NM (USA)). Nuclear Instruments 
and Methods; 173: No. 3, 441-443(Jul 1980). 

An intense negative '*C beam has been made for accelera- 
tion in the Los Alamos Scientific Laboratory's FN tandem Van de 
Graaff. The beam was produced from '*C graphite with an on-axis 
reflection geometry in a Middleton cesium sputter source. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 4993, 4999, 5005, 5006, 5007 


5132 (BNL—30105) Impact of the e-p option on Isabelle 
experimental areas. Foley, K.J.; Kantardjian, G.; Lanou, R.; 
Paar, H.; Stevens, A. (Brookhaven National Lab., Upton, 
NY (USA); Euro Organization for Nuclear Research, 
Geneva (Switzerland); rown Univ., Providence, RI 
(USA)). 1981. Contract AC02-76CH00016. 8p. (CONF- 
810759—4). NTIS, PC A02/MF A0Ol. Order Number 
DE82000777. 

From Physics opportunities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 

ere have been many suggestions for the expansion of ex- 

isting or planned storage rings to include high energy e-p collisions. 
We will not discuss the physics potential here, but there is a gener- 
al concensus that a facility with protons colliding with electrons 
and positrons of selectible helicity would provide great insight into 
weak interactions, nucleon structure, etc.,in a way not duplicated 
at e*e”, pp, nor anti pp machines. In this report, some aspects of 
the addition of a 10 to 20 GeV electron ring to Isabelle are dis- 
cussed. 


5133 (DOE/ER—0112) Interim report of the Subpanel 
on Long-Range Planning for the US High-Energy Physics 
Program of the High-Energy Physics Advisory Panel. (De- 
partment of Energy, Washington, DC (USA). Div. of High 
Energy Physics). Nov 1981. 3lp. NTIS, PC A03/MF AOl. 
Order Number DE82004032. 

The Subpanel strongly recommends that the ISABELLE 
project go forward and be completed during this decade. ISA- 
BELLE provides a major new facility that will enable the US High 
Energy Physics Program to remain active and healthy during this 
decade and into the next. ISABELLE construction and the other 
essential components of the US Program require a minimum annual 
level of support that averages $440M (FY 1982 dollars) in DOE 
funds per year. If support at this level cannot be made available in 
time for ISABELLE completion within this decade, the ISA- 
BELLE project cannot be continued. 


5134 (INIS-mf—6121, pp 1-10) IFVE accelerating-stor- 
age complex (Present status). Balbekov, V.I.; Dmitrevski, 
Yu.P.; Kurnaev, O.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij. 1979. (In Russian). Dep. NTIS 
(US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description of an accelerating-storage complex and the re- 
sults of the development of its preliminary design are given. The 
first stage of the complex is a proton synchrotron with a standard 
electromagnet intended for storage and preliminary acceleration of 
protons to 400 GeV. Acceleration to 3 TeV will be provided by 
the second stage which is assumed to employ a superconducting 
magnet with 5 T. The existing 70 GeV synchrotron will be used as 
an injector. The magnetic structures of the first and second stages 
are identical. They include 180 FODO-type periods. Every period 
contains 12 dipoles and 2 quadrupole lenses. The accelerating de- 
vices should provide a total voltage amplitude of 12 MV or the su- 
perconducting ring. Three extraction modes are envisaged: a single- 
turn mode, a slow resonance extraction (during 30 s), and a fast res- 
onance extraction of ten 1 ms pulses at 3 s intervals (6x10** protons 
per pulse). 
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5135 (INIS-mf—6121, pp 19-26) Colliding beams - the 
present and the future. Skrinskii, A.N. (AN SSSR, Novosi- 
birsk. Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. NTIS 
(US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A modern state of the colliding beam method is considered 
and new ways of increasing the luminosity of charged-particle stor- 
ages are described. In contemporary cyclic storages the number of 
storaged particles may reach 10*° - 10’ they provide multiple (10%° 
-10** times) collisions of particles during their lifetime in the stor- 
age, and make it possible to obtain a transverse size of the beams of 
up to 10-? mm% It is shown that a promising method at present is 
to employ two linear accelerators “shooting” at each other by 
single short bunches with a great number of particles and an ex- 
tremely low transverse emittance. In that case it is expected to 
obtain a luminosity of up to 10°*cm~?s~? at energies of several hun- 
dreds of GeV. Design of superconducting storages with proton- 
proton beams of the TeV range and luminosity of 10°* cm~*s~? are 
listed. A “strategy” of advancement into the region of hundreds of 
GeV and higher is determined. 


5136 (INIS-mf—6121, pp 27-34) Possibility of construc- 
tion of a superhigh-energy electron-positron storage rings. Ba- 
lakin, V.E.; Budker, G.I.; Skrinskij, A.N. (AN SSSR, Novo- 
sibirsk. Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A design of a facility with colliding electron-positron beams 
using two linear accelerators, each 1 km long, supplied from power 
SHF sources is described. At the distance of about 10 m the 
bunches of electron and positron beams collide at the frequency of 
about 10 Hz. After collision the bunches are deflected by a pulsed 
field into an analyzing system, after which the bunch comes to a 
conversion system. At the output of the system low-energy parti- 
cles of a required polarity are obtained. Then the particles are addi- 
tionally accelerated and transported to a storage-injector which 
stores the particles to an energy of 1 GeV. From the storage-injec- 
tor the beam is transported throughout the accelerator length from 
the point where the storages are located to the point of injection. 
To be injected into the linear accelerator the particles are bent 
through 180 deg. It is possible to grow the length of the facility 
and thus to increase the energy. 


5137 (INIS-mf—6121, pp 111-114) Longitudinal stabil- 
ity of a heavy-particle beam moving in a storage ring with 
electron cooling. Dikanskii, N.S.; Pestrikov, D.V. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1979. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

For the purpose of achieving the steady state of a proton 
beam with a low momentum spread in electron-cooling storages, 
the collective longitudinal instability of the cooled azimuthally-ho- 
mogeneous proton beam has been investigated. The obtained results 
are used to calculate the momentum spread on the data of meas- 
urements of the damping time of the proton beam density first har- 
monic. The damping time has been measured over the current 
range from 4 to 40 »A. By using the least square method at a zero 
beam current the following values have been obtained: momentum 
spread - 3x10~*, coupling impedance - 770 Ohm, which corresponds 
to a chamber radius of 3.5 cm and a beam radius of 2.5x10~? cm. 


5138 (INIS-mf—6121, pp 115-118) Possibilities of sto- 
chastic cooling. Derbenev, Ya.S.; Kheifets, S.A. (AN SSSR, 
Novosibirsk. Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. 
NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With the view to determine attainable damping decrements 
and to study the effects which define equilibrium dimensions of a 
beam, the Van der Meer method of stochastic cooling and ways of 
its optimization are discussed. Cooling occurs when a signal in- 
duced by the beam in a follow-up pickup acts, after amplification 
and required delay, on the beam in the control element (kicker). 
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Taken into account are not only the advantageous single-particle 
effect but also particle interaction. As a result the maximum-attain- 
able decrement becomes limited. Interaction between particles 
occurs through an external amplification system. It is shown that 
the Van der Meer method may turn out to be more effective for 
cooling ultrarelativistic beams than the electron cooling method. 


5139 (INIS-mf—6121, pp 119-123) Collisional relax- 
ation of heavy-particle intense beam in a storage ring. Der- 
benev, Ya.S. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Collisional relaxation of a beam in a storage without cooling 
is considered, illustrated by a collision of two particles at initially 
radial opposite momenta, which completely convert into longitudi- 
nal ones as a result of 90 deg scattering. It is shown that internal 
scattering may have a pronounced effect on the cooling process 
provided the time of internal relaxation for a state determined, in 
the single-particle approximation, by electron beam parameters is of 
the order or less than the time of electron cooling for degrees of 
freedom having a minimum friction decrement. Equilibrium beam 
temperatures at energies below and above the critical one are esti- 
mated. It is demonstrated that the internal scattering at below-criti- 
cal energies may have a positive effect. 


(INIS-mf—6121, pp 124-127) Use of an ondulator 
for measuring colliding electron-positron beam polarization. 
Saldin, E.L.; Shatunov, Yu.M. (AN SSSR, 
a Yadernaj Fiziki). 1979. (In Russian). Dep. NTIS (US 
les Only 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

With a view to measure the longitudinal polarization of 
beams in electron-positron storages a possibility is considered of uti- 
lizing the Compton scattering of hard circularly-polarized photons. 
A spiral ondulator positioned in an accelerator gap serves as a 
source of circularly-polarized photons. The photon beam emitted 
by electrons is used to measure the polarization of positrons and 
vice versa. It is shown that by periodically changing the direction 
of the magnetic field in the ondulator it is possible to monitor, by a 
number of secondary gamma quanta, the degree and sign of longi- 
tudinal polarization for each specific beam without its destruction. 
A possibility is shown of employing the "top-bottom” anisotropy in 
secondary gamma-quanta emission to determine the transverse po- 
larization at electron energies not exceeding several GeV. With the 
rise of energy the polarization degree can be measured with the 
help of integral spin resonances. 


5141 (INIS-mf—6121, pp 132-135) Monochromatization 
of beam interaction energy in a storage ring. Zholents, A.A.; 
Protopopov, I.Ya.; Skrinskii, ALN. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

For the purpose of studying narrow resonances during ex- 
periments on colliding electron-positron beams, a circuit for mon- 
ochromatization of the colliding beams interaction energy is pro- 
posed. As elements producing the vertical energy dispersion the 
circuit uses electrostatic quadrupole lenses (SKEW-lenses) rotated 
at 45 deg. The SKEW quadrupole lenses, arranged at intervals 
equal to the integral number of betatron oscillation half-waves, pro- 
duce a required excitation of the vertical dispersion function local- 
ized in the experimental gap area. Their action results in the ap- 
pearance of the coupling of oscillations which is compensated for 
by the lenses connected in opposite polarities. For the VEPP-4 
storage the estimate of the energy resolution with connected 
SKEW-lenses has given 0.86 MeV. For relatively low energies the 
limit value of the energy resolution can be reduced by introducing 
additional radiation damping. 


5142 (INIS-mf—6121, pp 136-139) States of the VEPP- 


2M electron-positron storage ring. Vasserman, I.B.; Ivanov, 
P.M.; Koop, I.A. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1979. (In Russian). Dep. NTIS (US Sales Only). 
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From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Experiments carried out on the VEPP-2M storage are de- 
scribed. High-energy physics measurements are performed by three 
different detectors in the energy range from 2x200 to 2x700 MeV. 
The following experiments have been carried out: search for a reso- 
nance with a mass of approximately 1100 MeV; measurement of the 
pion form factor in the vicinity of the production threshold (200, 
220 MeV); search for the PHI —-7* w~ decay; scanning of the 650 - 
1400 MeV energy range in which the behaviour of the e* e™ reac- 
tion cross sections has been studied. Concurrent with the high- 
energy physics experiments some work has already been done on 
increasing the luminosity. The maximum luminosity being 2.5x10*° 
cm™*s~1, Interaction of high electron and low positron currents has 
been studied. At present the mounting a cryogenic magnetic detec- 
tor is under way with a longitudinal field of 25 kGs and the mo- 
mentum resolution of about 4% at the energy of 700 MeV. 


5143 (INIS-mf—6121, 140-142) VLEPP accelerating 
structure. Study on the um available acceleration rate. 
Balakin, V.E.; Brezhnev, O.N.; Novokhatskii, A.V.; Se- 
menov, Yu.Il. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To obtain a maximum rate of acceleration and a maximum 
luminosity of the VLEPP a 7-structure with big holes in the dia- 
phragm has been selected. To provide coupling between accelerat- 
ing resonators use is made of ring resonators. The effect of the 
spread of resonator frequencies and margin tolerances on the 
energy redistribution in the accelerating section has been numerical- 
ly studied. At a random arrangement of resonators having the fre- 
quency spread of +-2x15* the energy in coupling resonators has 
constituted 8.5% for 2.5 m sections and the coupling coefficient 10 
%. To investigate the electric strength an individual resonator of a 
10-cm range has been tested. A field intensity of 1.5 MV/cm with- 
out breakdown has been achieved. 


5144 (INIS-mf—6121, pp 143-146) VLEPP beam dy- 
namics. Balakin, V.E.; a 1.A.; Novokhatskii, A.V.; 
Skrinskii, A.N.; Smirnov, P. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

For the purpose of obtaining luminosity of the VLEPP (col- 
liding linearized electron-positron beam) of the order of 10°*cm=? 
per shot, the dynamics of a beam of electrons or positrons injected 
into the accelerating 7-structure of the VLEPP has been unvesti- 
gated. The analysis of electric fields of an extended bunch has 
shown that the selection of a longitudinal distribution of the charge 
and phase of input into the resonator may provide high energy 
monochromaticity. For a bunch containing 4x10" electrons the se- 
lection of energy constitutes 45% at nonmonochromaticity of 4% 
for 90% of particles. To suppress the resonance instability it is pro- 
posed to introduce linear distribution of particle energies along the 
bunch length. To eliminate th rise of the phase volume caused by 
the effect of transverse forces it is necessary to introduce the initial 
energy spread of +-10%. 


5145 (INIS-mf—6121, pp 185-190) VEPP-4 magnetic 
system elements power supply. Baklakov, B.A.; Veremeenko, 
V.F.; Karliner, M.M.; Lyubetskii, S.Z.; Petrov, S.P.; Popov, 
V.G.; Refes, A.E. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

A description is given of main elements of the supply system 
of the VEPP-4 storage magnetic structure which contains two half- 
rings with an average radius of 45.5 m connected by means of two 
long gaps. One of them, having a length of 40 m, incorporates four 
doublets of quadrupole lenses. The other one, having a length of 55 
m, contains 15 quadrupole lenses, the MD-1 magnetic detector, spe- 
cial lenses, bending magnets, and an attenuator. The basic circuit of 
the electromagnet power supply constitutes 26 separate systems of 
current stabilization. Used as supply sources are amplidine gener- 
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ators, thyristor converters, and pulse-width modulation converters. 
A circuit of the stabilized supply system of electromagnets of half- 
rings and windings of the magnetic detector is given, which uses 
non-contacting current meters of up to 10 kA with an error of less 
than 1x10~°. 


5146 (INIS-mf—6121, pp 203-205) Quadrupole lense 
nonlinearity measurement the help of a long rotating 
coil. Voblyi, P.D.; Mishnev, S.I.; ~- ye LYa.; Smir- 
nov, B.M. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 
1979. (In Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

To increase the accuracy of measuring square and cubic 
nonlinearities of magnetic fields of quadrupole lenses in the VEPP- 
4 straight section, a measuring system has been developed in which 
the measurement of a magnetic field nonlinearity is performed by 
means of a rotating coil. The cross section of the coil shaft with 
one measuring and two compensating windings disposed on the 
lesser radius is shown. The winding length is 150 cm which is 25 
cm more than the length of the lenses. The amplitudes and phases 
of voltage harmonics induced in such a coil are proportional to the 
amplitudes and phases of corresponding field harmonics. To meas- 
ure the induced signal use has been made of a fast amplitude-to- 
digital converter which allows 3200 meas./s with an accuracy of 
10-*. The period of the coil rotation has been measured with the 
same accuracy by means of a photosensor and a frequency meter. 
The relative gradient error caused by nonlinearity does not exceed 
(1-2)x10~*. 


5147 (INIS-mf—6121, pp 291-294) ae control 
of the VEPP-4 positron source. Kalinin, A.S.; Kargal’tsev, 
V.V.; Kuper, E.A.; Medvedko, A.S.; Mezentsev, N.A.; Osh- 
chepkov, Yu.L; Ehjdel'man, Yu... (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

State of developments in automation of control and monitor- 
ing equipment of the VEPP-4 positron source is reported. The 
source comprises a 50 MeV electron linear accelerator and the B-4 
450 MeV pulse synchrotron. The positron source control and moni- 
toring equipment comprises digital-to-analog converters using 
pulse-width modulation, a system of time synchronization, control 
relay registers, a multichannel analog-to-digital converter, a multi- 
channel system for measuring instantaneous values of pulse signals, 
and nanosecond and microsecond time-interval meters. To deter- 
mine beam characteristics use is made of secondary-emission probes 
and multilamel total-absorption probes. Operation of the positron 
source is provided by the ODRA-1325 computer. Programs used 
during operation of the source are written in FORTRAN-4. 


5148 (INIS-mf—6121, pp 315-317) Testing elements of 
HF system of the VEPP-4 storage ring of the energy of 2x5,5 
GeV. Veshcherevich, V.G.; Gorniker, E.I.; Karliner, M.M. 
(AN SSSR, Novosibirsk. inst. Yadernoj Fiziki). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Results of bench testing of the gyrocon-based HF system of 
the VEPP-4 are given. During testing one energy terminal has been 
loaded onto a resistance, while the other-onto an accelerating reso- 
nator. The obtained total output power constitutes 400 kW with the 
beam power being about 600 kW. Losses in the gyrocon resonators 
constitutes 80 kW, and the electron efficiency-80%. Current “depo- 
sition” in the gyrocon does not exceed 1%. Voltage in the acceler- 
ating resonator reaches 2 MV. The X radiation intensity does not 
exceed 1000 R/h, and the heating of resonator walls constitutes 20- 
60 deg. The HF system of the VEPP-4 provides a total voltage of 
4.9 MeV in three accelerating resonators. 


5149 (INIS-mf—6121, ws. yess Measuring beam 


equilibrium orbit in the electron-positron storage 
ring. Dement’ev, E.N.; * 'Zinevich, N.L,; Kalinin, A.S.; Kuper, 
E.A.; Medvedko, A.S. (AN SSSR, Novosibirsk. Inst. Yader- 
noj Fiziki). 1979. (In Russian). Dep. NTIS (US Sales Only). 
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From 6. conference on particle accelerator; Dubna, USSR 
(11 Oct 1978). 

Principles of design and results of operation of a system for 
measuring the equlibrium orbit of the VEPP-4 beam are described. 
Orbit measurements are performed along the radius and vertical di- 
rection in 52 sections of the storage vacuum chamber. The beam 
signal spectrum width constitutes 1-2 GHz. The antonomic unit of 
the system is the ATsP-ORBITA unit coupled with a computer. 
The system comprises 8 units. One unit operates with 8 pickup sta- 
tions which include pickup electrodes, filters and matching elec- 
tronics. The unit alternately interrogates pickup stations: and the re- 
sults are memorized by the buffer memory. On operator command 
the information passes in the computer which calculates the orbit. 
The range of beam currents during operation of the system consti- 
tutes 0.025-2 mA. At a number of particles on the orbit equal to 
4x10°(500 A) the measurement mean-square error constitutes 0.15 
mm. 


5150 ang D—1,2-12450, a 100-137) Quark-anti- 
quark colliding beam antiten. e, D. (Fermi National 
Accelerator Lab., — e IL (USA); Wisconsin Univ., 
Madison (USA)). 1979. Dep. NTIS (US Sales Only). 

From 12. International school on high energy physics for 
young scientists; Primorsko, Bulgaria (18 - 30 Sep 1978). 

An ideal type of high energy machine could be made if free 
quarks and antiquarks existed and could be made to collide. The 
closest direct realization of such machines is found in e* e~ storage 
rings. pantip machines will provide copious gantiq collisions with- 
out the very large synchrotron energy loss incurred in e*e™ ma- 
chines. Furthermore, there is no definite energy limit on such ma- 
chines which could reach 10-20 TeV someday. Antiproton produc- 
tion and collection techniques as well as electron cooling of high 
energy beams are surveyed. It is pointed out that further develop- 
ments show promise that a luminosity of approximately 10° 
cm™~*s~' is possible with the addition of relativistic electron cooling 
of the high energy beams. Design criteria and basic parameters of 
specific antipp machines at CERN and Fermilab are discussed. 
Weak interaction processes in quark-antiquark collisions are shortly 
considered. The design of UAI detector at CERN is described. 
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REFER ALSO TO CITATION(S) 3315, 4086, 4229, 4853, 5097, 5098, 5323, 
5423, 5440, 5590, 5594, 5624, 5625, 5639, 5640, 5697, 5755, 5988, 5990, 5991, 
5992, 5993, 5994, 5995, 5996, 5997, 5998, 5999, 6002, 6003, 6004, 6006, 6007, 
6008, 6009, 6250, 6274, 6283, 6284, 6545 


5151 (AEEW-R—1359) Determination of the residual 
plutonium masses in glove boxes, by remote measurements 
using “< | tyoronge dosemeters. Preston, H.E.; 
Symons, (UKAEA Atomic Energy Establishment, 
Winfrith). ba 1980. 40p. NTIS (US Sales Only), PC A03/ 
MF AOl. 

A method has been developed to measure small quantities of 
plutonium in glove boxes using thermoluminescent dosemeters, 
(TLDs). Modifications to the detector and the use of solid forms of 
TLDs are described, together with their calibration and application 
to practical measurements. The method, accurate to plus or minus 
20 percent for plutonium of known composition, is used remotely 
and does not interfere with the operation of adjacent boxes. Some 
indication is given of possible extension of the method to plutonium 
whose composition is in doubt, and the limitations of the method 
are discussed. 





5152 (AERE-R—9657) Nuclear accident dosimetry -. 
tems: UK measurements at the sixteenth intercomparison at 
ORNL August 1979. Delafield, H.J.; Gibson, J.A.B.; Holt, 
P.D.; Harrison, K.G. (UKAEA Atomic Energy Research 
Establishment, Harwell. Environmental and Medical Sci- 
ences Div.). Apr 1980. 36p. NTIS (US Sales Only), PC 
A03/MF AOl. 

The results are presented of the measurements made by the 
AERE, Harwell participants at the Intercomparison of Nuclear Ac- 
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cident Dosimetry Systems held at the Dosimetry Applications Re- 
search Facility (DOSAR) of the Oak Ridge National Laboratory, 
USA from 13-17 August 1979. The source of pulsed radiation used 
was the Health Physics Research Reactor which was operated bare 
for pulse 1, and shielded by concrete (20cm thickness) and steel 
(Scm thickness) for pulses 2 and 3, respectively. Measurements are 
reported which were made using personnel dosimeters (both in 
free-air and on phantoms) and a threshold detector system and 
compared with the provisional results given by the DOSAR group 
at the meeting. 


5153 (AERE-R—9693) Cadmium telluride and gamma- 
ray counting system. Howes, J.H.; Totterdell, D.H.J. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Instrumentation and Applied Physics hes Jul 1980. 
9p. NTIS (US Sales Only), PC A02/MF AO1 

This report describes an electronic system developed for op- 
erating Cadmium Telluride X and Gamma-ray detectors. Data is 
given on the performance of the detectors used as X and Gamma- 
ray spectrometers. 


Lees, E.W.; Hooton, B.W. 
Atomic Energy Research Establishment, Harwell. eg 
Physics Div.). Mar 1980. 12p. NTIS (US Sales Only), PC 
A02/MF AOl/ Also available from HMSO, price 
Pound 1.00. 

This report presents further work on understanding the basic 
properties of variable dead time counters (VDC) used in the passive 
assay of plutonium by neutron counting of the natural spontaneous 
fission activity. The effects of neutron multiplication in the sample 
have been investigated both theoretically and experimentally for 
PuO, samples of well defined geometry and density. The analysis 
form for VDC proposed by Stanners is shown to work well for 
low mass samples, but to fail at the higher count rates correspond- 
ing to larger masses; the implications of this are discussed. Also in- 
vestigated are the sensitivities of the VDC results to parameters 
such as the slow scaler dead time and the discriminator dead time. 
It is concluded that the VDC instrument works satisfactorily for 
low masses, but is an inherently limited form of analysis. 


5154 (AERE-R—9701) Variable dead time counters. 3. 
A critical analysis. (UKAEA 


5155 (AERE-R—9871) Semi-automated testing of pro- 

portional counters. Sangwine, S.J. (UKAEA Atomic Energy 

Research Establishment, Harwell. Instrumentation and Ap- 

my Physics Div.). Oct 1980. i4p. NTIS (US Sales Only), 
A02/MF AOl1. 

A semi-automatic testing system for proportional counters 
has been built, using a desktop computer and the Harwell MOUSE 
module as the main components. The system is described and its 
advantages over manual testing outlined. 


5156 (AERE-R—9922) Discussion forum on electron 
beam instruments AERE Harwell. Equipment catalogue (2. 
ed.). Bainbridge, JE. (UKAEA Atomic Energy Research 
Establishment, Harwell. Metallurgy Div.). Aug 1980. 23p. 
NTIS (US Sales Only), PC A02/MF AO1. 

The purpose of this catalogue is to provide a source of infor- 
mation on the equipment available at AERE Harwell, to the nucle- 
ar and non-nuclear scientist. The original aim, that is, is to provide 
data on electron/proton beam instruments has been revised to in- 
clude optical devices and ancillary preparatory equipment. The in- 
tention is to enable prospective users to have a contact who can 
provide further detailed information, although it must be recognised 
that work on certain projects completely fills the time available. 
This publication has been updated, first catalogue published in Jan- 
uary 1975, to August 1980 and it is the intention that it should form 
part of a similar publication which incorporates details of similar 
equipment available throughout the UKAEA. 


5157 (ASESSR-A—2-(1980)) Stand for power calibration 
of radiometers at the wavelength range of 0.35-2.5 microns. 
Bogdanov, A.A.; Samoilov, L.N.; Sapritskii, V.I.; Tynnis- 
son, T.A. (AN Ehstonskoj SSR, Tartu. Inst. Astrofiziki i 
Fiziki Atmosfery). 1980. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 
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The stand for power calibration of radiometers for remote 
sounding in the wavelength range of 0.35-2.5 4m with model means 
of measurement of power brightness spectral density is described. 
Main principles of such stand where the diffusely scattering exten- 
sive source brightness is determined by the method of comparison 
with model measurement means are given. Errors of matching the 
output parameters of calibration stand radiation to radiative scale 
does not exceed 4% in visible and near infrared radiation spectrum 
attaining 7% at the 0.35 um wavelength. 


5158 (BG-Trans—5110) Application of gg ey 
hydraulic conveyance pipeline systems. Pepelnik, P.; Fanger, 
U.; Michaelis, W.; Bossow, E. (British Gas Corp., London). 
1979. 15p. Library, British Gas, Bryanston St., London. 

Transmission measurements of gamma radiation in two selec- 
tive energy channels and at two positions of the pipe may success- 
fully be used for non-contact determinations of the most important 
conveyor-flow parameters such as medium density, local space con- 
centrations, particle drift speeds and, by combination of these data, 
mass transport per unit time. The two-channel technique improves 
the accuracy of density analysis and allows, in contrast to conven- 
tional procedures, simultaneous measurements of individual volume 
fractions in three-component flows. If the chemical composition of 
one component is not constant, the range of this variation has to be 
investigated and to be taken into account as a systematic error. For 
measuring the mean drift velocity of particles, two gamma-ray 
gates are attached to the pipe string, one behind the other in the 
direction of the flow. From the dc-current modulations at both de- 
tector outputs phase shift and mean velocity can be deduced by 
using cross-correlation analysis. At the same time this measuring 
technique delivers the mean particle size and the possibility to re- 
cognise in good time imminent component plugs blocking the mass 
flow. In addition to these transport data relevant to the layout and 
operation of mining systems, the knowledge of the wear perform- 
ance of the pipe string is of great importance. Activation of tube 
parts allows very sensitive wear measurements by detecting 
changes of the activity. 


5159 (BNL—30248) Scintillating optical fibers for fine- 
hodoscopes. Borenstein, S.R.; Strand, R.C. (Associat- 
ed Universities, Inc., Washington, DC (USA); State Univ. 
of New York, Binghamton (USA). Research Foundation; 
York Coll., Jamaica, NY (USA); Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02- 
76CH00016;A.C02-81ER40035. 8p. (CONF-811012—32). 
NTIS, PC A02/MF A01. Order Number DE82002859. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

Fast detectors with fine spatial resolution will be needed to 
exploit high event rates at ISABELLE. Scintillating optical fibers 
for fine grained hodoscopes have been developed by the authors. A 
commercial manufacturer of optical fibers has drawn and clad PVT 
scintillator. Detection efficiencies greater than 99% have been 
achieved for a 1 mm fiber with a PMT over lengths up to 60 cm. 
Small diameter PMT’s and avalanche photodiodes have been tested 
with the fibers. Further improvements are sought for the fiber and 
for the APD’s sensitivity and coupling efficiency with the fiber. 


5160 (BNL—30275) New ideas and developments in ca- 
lorimetry. Gordon, H.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 4p. 
(CONF-811012—27). NTIS, A02/MF AOl. Order 
Number DE82003676. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The challenges for calorimeter performance in the next 
decade are revicwed. Some new ideas for calorimeters are de- 
scribed: (1) the test of a parallel plate calorimeter; (2) the use of 
vacuum photodiodes for calorimeters operating in a magnetic field; 
(3) the attempt to build high pressure gas sealed tubes as ion cham- 
bers in hadron calorimeters; (4) the progress in the attempt to mold 
plastic loaded with heavy metal for the inert material in gas calori- 
meters; and (5) the use of the limited streamer mode in calori- 
meters. 
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5161 (CEA-CONF—5224) Miulti-step avalanche cham- 
bers for FNAL experiment E605, Hubbard, J.R.; Coutrakon, 
G.; Cribier, M.; eot, P.; Martin, H.; Mullie, J.; Palan- 
ue, S.; Pelle, J. (CEA Centre d'Etudes Nucleaires de 
lay, 91 - Gif-sur-Yvette (France). Service des Tech- 
niques Instrumentales). Feb 1980. 18p. NTIS (US Sales 
Only), PC A02/MF AOl. 

Physical processes in multi-step avalanche chambers, detec- 
tor properties, and difficulties in operation are discussed. Advan- 
tages of multi-step chambers over classical MWPC for specific ex- 
perimental problems encountered in experiment E605 (high-flux en- 
vironment and CERENKOV imaging) are described. Some details 
of detector design are presented. 


5162 (CEA-CONF—5225) Multi needle detector with 
cathode focusing. Comby, G.; Mangeot, P.; Prugne, P.; 
Chalot, J.F.; Coulareau, E.; Quidort, J.; Beauval, J.J.; 
Tichit, J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service des Techniques Instrumen- 
tales). Feb 1980. 22p. Copies available from Service de 
Documentation, CEN Saclay, BP no.2, 91190 - Gif-sur- 
Yvette (France). 

A new type of multi needle counter is described. Some main 
characteristics observed on prototypes are recalled. Its high multi- 
plication factor associated with a photosensitive gas mixture made 
this detector a photon counter. The detection of a Cerenkov ring 
image produced by a single proton is related and demonstrates the 
ability of multi needle counter to solve imaging problems for simul- 
taneous events. Development of a modular construction is suggest- 
ed for large area detectors. 


5163 (CEA-CONF—5226) MORPION: a fast hardware 
processor for straight line finding in MWPC. Mur, M. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique des Particules Elementaires). 
Feb 1980. 15p. NTIS (US Sales Only), PC A02/MF AOl. 


A fast hardware processor for straight line finding in 
MWPC has been built in Saclay and successfully operated in the 
NA3 experiment at CERN. We give the motivations to build this 
processor, and describe the hardware implementation of the line 
finding algorithm. Finally its use and performance in NA3 are de- 
scribed. 


5164 (CEA-CONF—5227) Right-left ambiguity resolu- 
tion using field corrector readout in a large planar drift cham- 
ber. Peyaud, B.; Rander, J.; Tarte, G. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de to des Particules Elementaires). Feb 1980. 
19p. NTIS (US Sales Only), PC A02/MF AO1. 

Induced signals on field corrector wires are used to resolve 
the right-left ambiguity in a large planar drift chamber. Efficient 
separation is obtained for +-3 cm drift cells, 4 meters long. Techni- 
cal problems of the method, in particular the severe geometrical 
constraints, are discussed. Important features of the avalanche 
asymmetry can be inferred from the measurements. 


5165 (CEA-CONF—5233) Reliability and monitoring in 
the case of a radiation monitoring panel at the CEN-Saclay. 
Meriaux, P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Services d’Electronique). Jun 
— 29p. (In French). NTIS (US Sales Only), PC A03/MF 
This paper deals with the assessment and monitoring of the 
reliability of a nuclear surveillance system, in this case, the radi- 
ation monitoring panel at the Centre d'Etudes Nucleaires of Saclay. 


x (CEA-R—5041) Investigation about semiconductor 

gamma ray detector - Evaluation of Ge(Li) detectors life ex- 
pectation. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Protection contre les 
Rayonnements). Jun 1980. 56p. (In French). NTIS (US 
Sales Only), PC A04/MF AO1. 

A list of germanium lithium gamma ray detectors has been 
drawn up by a working group after investigations in various labora- 
tories. Authors analyse the historical account of each detector and 
try to give an answer about some questions as: - detectors life ex- 
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pectation, - deficiencies and death reasons, - influence of detector 
type and volume. Differents parameters are also collected by the 
working group for future works (standard geometry, low level 
measurements, etc.). In the list, the characteristics of 228 detectors, 
collected between January 1965 and december 1977 are put togeth- 
er. The principal conclusions of the authors are: - with a probability 
of 95%, half of the detectors is dead before 6.1 years, - the average 
age of dead population (33% of detectors) is 3.9 years, - resolution 
and efficiency evolution are good indicators of possible deficiency, 
- the reiability of vertical cryostat is better than the other systems. 


5167 (DOE/ER/40025—2) Memo on absolute t-zeros. 
Jones, R. (Colorado Univ., Boulder (USA)). 17 Jul 1981. 
Contract AC02-81ER40025. 34p. NTIS, PC A03/MF AOI. 
Order Number DE82003708. 

Efforts by the Colorado contingent to Fermilab experiment 
E516 are described which improve the reliability of the drift cham- 
ber absolute t-zeros. (GHT) 


5168 (DOE/ER/40025—3) Projection of tracks into 
D4. Nauenberg, U. (Colorado Univ., Boulder (USA)). 6 
Aug 1981. Contract AC02-81ER40025. 12p. NTIS, PC 
A02/MF AO1. Order Number DE82003709. 

A study was made of the required width of cuts needed to 
find the connecting points in D4 to a track that has been found in 
D3. Muon tapes from RL5106 and RL5105 were used. (GHT) 


5169 (ENICO—1094) Mass-spectrometric systems and 
techniques for fission product analysis. Tromp, R.L.; Del- 
more, J.E.; Nielsen, R.A.; Chapman, T.C. (Exxon Nuclear 
Idaho Co., Inc., Idaho Falls (USA)). Oct 1981. Contract 
AC07-79ID01675. 3lp. NTIS, PC A03/MF AOl. Order 
Number DE82001761. 

Mass spectrometer systems and methods used in the isotopic 
analysis of uranium, plutonium and 13 fission product elements are 
described. Isotope dilution techniques used in conjunction with 
these analyses are also included. These procedures have evolved 
during an on-going program for determining fission yields from a 
variety of fissile nuclides. Details of ion production, mass spectrom- 
eter design and operation, and data reduction are included. 


5170 (EUR—6813(Vol.2)) Dosimetry methods for fuels, 
cladding and structural materials. Roettger, H. (ed.). (Com- 
mission of the European Communities, Petten (Nether- 
lands). Joint Nuclear Research Center). 1980. 641p. (CONF- 
791051—(Vol.2)). NTIS (US Sales Only), PC A99/MF AO1. 

From 3. ASTM-EURATOM symposium on reactor dosi- 
metry; Ispra, Italy (1 Oct 1979). 

Abstracts for individual papers are included in the data base. 


5171 (FEI—1053) Efficiency of cylindrical detectors. 
Blagoveshcenskij, N.M.; Parfenov, V.A. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1980. 1lp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A011. 


5172 (FRNC-TH—950) Electric dosemeters. Application 
in radiodiagnosis. Ricard, M. (Toulouse-3 Univ., 
(France)). Jun 1980. vp. (In French). NTIS (US Sales 
Only), PC A06/MF AO1. 

Thesis. 

This work relates the realization of an useful dosimeter in ra- 
diodiagnosis. The detection is founded on depolarization measure- 
ment of an electret submitted to X rays. First of all we have stud- 
ied several methods for the making of electrets with a polymer tip 
of low thickness (100 zm). An assembly for the making and carry- 
ing out of the samples measurement is described. Also presented are 
the results obtained by two polarization methods. The relative im- 
portance of the two mechanisms which stem out from these results 
are discussed in the last part. The shape of the curves is justified. 
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5173 (HEDL-SA—2541-FP) Proton-recoil emulsion ob- 
servations for integral neutron dosimetry. Gold, R.; Roberts, 
J.H.; Ruddy, F.H.; Preston, C.C.; Hendricks, C. A. ’ (Hanford 
Engineering Development Lab., "Richland, WA (USA)). 10 

1981. Contract AC14-76FF02170. 10p. (CONF- 
811070—1). NTIS, PC A02/MF AOl. Order Number 
DE82000878. 

From IAEA advisory group meeting on nuclear data for ra- 
diation damage and safety; Vienna, Austria (12 Oct 1981). 

Neutron dosimetry plays a crucial role in understanding the 
limitations of light water reactor pressure vessels (LWR-PV). The 
energy dependence of damage produced by neutrons in LWR-PV 
steel has been recognized for some time now. However, inherent 
limitations prevent differential measurement of neutron energy 
spectra in power reactor environments. It is possible to use nuclear 
research emulsions (NRE) to obtain both differential and integral 
spectral information. Emulsion work is customarily carried out in 
the differential mode. In contrast, emulsion work in the integral 
mode is a new concept. In the integral mode, emulsions provide ab- 
solute integral reaction rates that can be used in spectral adjustment 
codes. In the past, such adjustment codes have not utilized integral 


reaction rates based on emulsions. The beauty of emulsion integral _ 


reaction rates is their tie to the elastic scattering cross section of 
hydrogen. This sigma/sub n,p/(E) cross section is universally ac- 
cepted as a standard cross section and is known to an accuracy of 
roughly 1%. Hence, emulsion integral reaction rates will afford a 
significant new dimension for work with spectral adjustment codes. 


5174 (IAE—3139) Recording and control system of a 
triaxial crystal spectrometer on the basis of the 1001-TPA-i 
computer and the interface in the CAMAC standard. Biri, I.; 
Vizi, I.; Garamsegi, L.; Deak, F. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1979. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 


5175 (IFVE-ONF—79-125) Track reconstruction in 
liquid hydrogen ionization chamber. Balbekov, V.I.; Baranov, 
A.M.; Krasnokutski, R.N.; Perelygin, V.P.; Rasuvaev, E.A.; 
Shuvalov, R.S.; Zhigunov, V.P.; Lebedenko, V.N.; Stern, 
B.E. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1979. 16p. NTIS (US Sales Only), PC A02/MF AO1. 

It is shown that particle track parameters can be reconstruct- 
ed by the currents in the-anode cells of the ionization chamber. The 
calculations are carried out for the chamber with 10 cm anode- 
cathode gap width. For simplicity a two-dimensional chamber 
model is used. To make the calculations simpler the charge density 
along the track is considered to be constant and equal to 10‘ elec- 
trons/mm. The drift velocity of electrons is assumed to be 5x10® 
cm/s. The anode is devided into cells 2 cm in width. The events in 
the chamber is defined with the coordinates X and Z of the event 
vertex, polar angles THETA of each track and track length |. The 
coordinates x, y and track angle THETA are reconstructed by cur- 
rents with errors of up to millimetre and milliradian. The recon- 
struction errors are proportional to noise levels of electronics and 
also depend on the track geometry and argon purification. The 
energy resolution of the chamber is calculated for high energy elec- 
trons by means of computer program based on a Monte-Carlo 
method. The conclusion is made that the energy resolution depends 
on the gap width as a square root. Two ways to solve the track 
reconstruction problem are considered: (1) the initial charge density 
is determined by measuring the charges induced in anode strips at 
some discrete moments of time; and (2) the evaluation of the pa- 
rameters is made by traditional minimization technique. The second 
method is applicable only for a not very large number of hypoth- 
eses, but it is less time consuming. 


5176 (IFVE-OP—80-9) Multichannel fast device for 
analog data acquisition. Vasil’ev, V.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 8p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

A multichannel fast device for data acquisition from 
multiwire proportional and delta chambers is described. The analog 
data in the form of low voltages is directly commuted by linear 
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keies made on the basis of MOSFET transistors with two isolated 
gates at the input of the common amplifier and then in the form of 
a histogram it is fed to the oscillograph with memory. The range of 
the commuted voltages is from 2x10™* up to 5x10™* V during the 
readout time for each wire which is from 1 ys and more. 


5177 (IFVE-OP—80-110) System of multiwire propor- 
tional chambers at the separated particle channel for the Mir- 
abelle bubble chamber. Bryukhanov, N.S.; Galyaev, N.A.; 
Kotov, V.1; Prosin, B.V.; Romanov, Yu; Khodyrev, 
Yu.S. (Gosudarstvenny; Komitet po Is I'zovaniyu Atom- 
noj Ehner 80. SSSR, Serpukhov. Inst. Fiziki Vysokikh Eh- 
—, 1980. 15p. (In Russian). NTIS (US Sales Only), PC 


A fl of multiwire proportional chambers (MPC) operat- 
ing on-line with a M-6000 computer used during tuning and moni- 
toring of beam parameters in a separated particle channel for the 
Mirabelle bubble chamber is described. Peculiarities of the con- 
struction and main characteristics of two MPC versions are consid- 
ered. The first version is intended for placing in a vacuum at the 
edges of high-frequency separator deflector, the second one - for 
placing outside a vacuum in ionoguide gaps. Power supply of the 
proportional chambers is carried out from local compact 
(160x95x50 mm) high-voltage sources remotely controlled from a 
channel panel by low voltage. A MPC position diagram in the ac- 
celerator channel, flowsheet of registering electronics for the MPC 
system, main circuits of high-voltage power source, analog-to-digi- 
tal converter of a code and trunk amplifier are given. A graph of 
amplifier signal amplitude dependence on high voltage of a cham- 
ber for a different composition of a gaseous mixture is presented. 


5178 (INIS-mf—5876, pp 249-252) Phosphate glass do- 
simetry: a potential alternative in personnel monitoring. 
Piesch, E.K.A. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)); Regulla, D.F. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg (Germany, F.R.). Inst. fuer Strahlenschutz). 
1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Important technological advances in phosphate glass dosi- 
metry are described. Preliminary results are given on a new person- 
nel glass dosimeter for dose indication in different energy ranges by 
applying an appropriate automatic readout device combining high 
readout frequency for large-scale routine services with equally high 
reliability. A new approach is described for automatic glass scan- 
ning along three axes allowing for a 3-dimensional, microprocessor- 
assisted determination of the direction of radiation incidence and ra- 
diation quality. Further results are discussed to interpret and elimi- 
nate the predose phenomenon by optimizing the UV light excita- 
tion with a high-frequency nitrogen laser. Attempts are made to 
measure the effective dose equivalent and to use the glass dosimeter 
as an index meter by fitting the response function to the calculated 
deep dose equivalent index curve. 


5179 (INIS-mf—5876, pp 145-148) Simultaneous sen- 


sitisation and _ re-estimation thermoluminescent LiF. 
Charles, M.W. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.); Khan, Z.U. 
(Dundee Univ. (UK). Dept. of Medical Biophysics). 1980. 
Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The use of thermol ence dosimetry (TLD) techniques 
in radiological protection is now well established. There is a con- 
tinuing need to provide higher sensitivity, tissue equivalent phos- 
phors to measure low doses and to provide a re-estimation capabili- 
ty for use in suspected cases of over exposures or instrument fail- 
ure. To this end new types of phosphors are being introduced. 
There is still room however for further development of techniques 
for utilising well established materials, such as LiF, to their fullest 
capability. This paper describes the development of techniques for 
increasing the sensitivity of LiF by a factor of 4 while still retaining 
a capability for re-estimation. A modified Mayhugh/Fullerton sen- 
sitisation technique has been used for LiF whereby the normally 
observed interfering residual background in sensitised materials is 








44 INSTRUMENTATION 
4401 Radiation instrumentation 


reduced by a uv/thermal annealing procedure. The mechanism for 
this reduction has been studied by absorption spectroscopy and 
shows the important role of Z centres (Mg impurity centres in asso- 
ciation with F centres). A semi-quantitative model, which explains 
various aspects of the sensitisation phenomenon, predicts that simul- 
taneous sensitisation and re-estimation is possible. This surprising 
prediction, in direct disagreement with the views of other workers, 
has been verified and utilised in both routine anc research applica- 
tions. The model predicts the conditions under which optimum per- 
formance can be attained. This has been studied for LiF in the form 
of chips and incorporated into teflon discs. This work shows that 
basic solid state investigative work still has a role to play in the de- 
velopment of new phosphors and new TL dosimetry techniques. 


(INIS-mf—5876, pp 149-152) Skin dose assess- 
—_ » routine beta/gamma . Christen- 

P. (Risoe National Lab., Roskilde (Denmark). 1980. 
a NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The International Commission on Radiological Protection 
(Publication 26) has recommended a tissue depth of 5 to 10 
mg.cm™? for skin dose assessments. This requirement is generally 
not fulfilled by routine monitoring procedures because of practical 
difficulties in using very thin dosemeters with low sensitivity and 
therefore a high minimum detectable dose. Especially for low- 
energy beta-ray exposures underestimations of the skin dose by a 
factor of more than ten may occur. Low-transparent graphite- 
mixed sintered LiF and LieB,0; : Mn dosemeters were produced 
which show a skin-equivalent response to beta and gamma expo- 
sures over a wide range of energies. These have found wide-spread 
application for extremity dosimetry but have not yet been generally 
introduced in routine personnel beta/gamma monitoring. The fol- 
lowing adaptations of existing routine monitoring systems for im- 
proved skin dose assessments have been investigated: 1) Placement 
of a supplementary, thin, skin-dose equivalent dosement in the TLD 
badge to give additional information on low-energy exposures. (2) 
Introduction of a second photomultiplier in the read-out chamber 
which enables a simultaneous determination of emitted TL from 
both sides of the dosemeter separately. This method makes use of 
the selfshielding of the dosemeter to give information on the low- 
energy dose contribution. (3) By diffusion of Li/sub 2/B/sub 4/O0/ 
sub 7/ into solid LiF-dosemeters it was possible to produce a sur- 
face layer with a new distinct glow-peak at about 340 deg C which 
is not present in the undiffused part of the LiF chip, and which can 
be utilized for the assessment of the skin-dose. Data on energy re- 
sponse and accuracy of dose measurement for beta/gamma expo- 
sures are given for the three methods and advantages and disadvan- 
tages are discussed. 


5181 Eee gy pp 153-156) Electret dosimetry. 
Dreyfus, G.; Lewiner, J.; Perino, D. (Ecole Superieure de 
Physique et Chimie Industrielles, 75 - Paris (France)); 
Buttler, W.; a. J.C. (Societe Befic, 75 - Paris (France)). 
1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar ay | 

The fundamental concepts and applications of electret dosi- 
metry are outlined. The main advantages of electret dosimeters 
over existing radiation monitoring devices are the following: a) the 
electret behaves as an electrically readable film which can be read 
electrically without destroying the film; b) dose measurement does 
not depend on the reliability of electronic components in the dosi- 
meter; c) the dosimeters may be adapted to all kinds of require- 
ments; d) excellent linearity. 


(INIS-mf—5876, pp 157-160) Development of neu- 
epi 


tron dosimeters for fast and epithermal neutrons. Eisen, Y.; 
Shamai, Y.; Ovadia, E.; Karpinovitch, Z.; Faerman, S.; 
Schlesin, er, T. (Israel Atomic Energy Commission, Yavne. 
Soreq Nuclear Research Center). 1980. Dep. NTIS (US 
Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

A polycarbonate dosimeter, 370 pum thick, is being devel- 
oped by the Israel National Badge Service for neutron energies 
greater than 1 MeV. This dosimeter is based on the registration of 
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damage tracks caused by the recoil of carbon and’ oxygen nuclei 
which have elastically interacted with the incident neutrons. The 
damage sites are enhanced by electrochemical etching in a solution 
of KOH and ethyl alcohol. Ethyl alcohol vastly increases the abso- 
lute efficiency of the dosimeter, but does not change its relative re- 
sponse at different neutron energies. Ethyl alcohol also lowers the 
dose thresholds. The efficiency of the polycarbonate as a function 
of its thickness is also discussed. A boron dosimeter is being devel- 
oped for epithermal neutrons. The dosimeter consists of three 'B 
absorbers of different thicknesses backed by a cellulose nitrate plas- 
tic (type LR-115 or CA-80-15). Alpha particle tracks from the 
10B(n,a)’Li reaction are registered in the plastic. 


5183 (INIS-mf—5876, pp 161-164) Arrangement of a 
TLD system to measure the dose to patients undergoing irra- 
diation. Furetta, C.; Pellegrini, R. 7 Univ. (Italy)); 
Bacci, C. (Rome Univ. (Italy). Ist. di Fisica). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

A dosimetric system has been developed to measure the 
doses he patients undergoing irradiation for medical purposes. This 
system is based on LieB,0;:Mn, TLD 800 in ribbon form, only re- 
cently manufactured by Harshaw Chem. Co. The main advantages 
of TLD 800 are its tissue equivalence, its single glow curve and its 
simple annealing procedure. The annealing procedure, fading char- 
acteristics, linearity, energy response and other related problems 
were investigated. The use of TLD800 in the measurement of diag- 
nostic and therapeutic doses is also reported. 


5184 (INIS-mf—5876, pp 319-321) Use of informatic 
for radiation control panels. Cochinal, R.; Grimont, B. 
(CEA, 75 - Paris (France)); Mai, V. 1980. Dep. NTIS (US 
Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Radiation control panels with programmed systems have 
been developed at the CEA. Each monitoring station contains a ra- 
diation detector and associated electronics and an alarm unit to 
warn personnel of any danger within the detection zone. The need 
to make the control panels more reliable and available and, at the 
same time, more flexible has led to the use of a microprocessor in 
each unit. The monitoring station thus became autonomous, proc- 
essing the signal from its detector and translating it into dose equiv- 
alent rate or contamination level and triggering the light and sound 
signals. The central mini-computer, which formerly handled the 
alarm system, is given over to record-keeping tasks and may be dis- 
pensed with in small-scale facilities. 


5185 (INIS-mf—5876, pp 169-172) Development of a 
personnel neutron dosimeter/: meter. Griffith, R.V.; 
Fisher, J.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.); Tommasino, L.; Zapparoli, G. (Comitato 
Nazionale per l’Energia Nucleare, Rome (Italy)). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

A four-component personnel neutron dosimeter has been de- 
veloped which can be used to determine personnel neutron dose, 
body orientation and a four-energy band neutron spectrum. Three 
track etch materials with different neutron energy responses have 
been added to an albedo dosimeter. The albedo dosimeter responds 
with high sensitivity to neutrons in the intermediate energy region, 
with the response falling rapidly above 100 keV. Electrochemically 
etched CR39 carbonate plastic can detect neutrons below 150 keV 
with a fast neutron limit of detection below 50 mRem. Electro- 
chemically etched polycarbonate has a threshold of 1.5 MeV and 
will detect less than 100 mRem of californium spectrum neutrons. 
Conventionally etched Kodak Pathe LR115 cellulose nitrate has an 
energy threshold of about ‘2 MeV; however its response increases 
rapidly above 6 MeV. The albedo and CR39 components of the do- 
simeter independently provide sensitive estimates of dose equivalent 
received by the wearer. Used in combination with the polycarbon- 
ate and LR115 track detectors, the responses can be unfolded to 
provide a four-energy group neutron spectrum (thermal to 150 
keV, 150 keV to 1.5 MeV, 1.5 MeV to 6 MeV, and above 6 MeV). 





679 / ERA VOL. 7,NO.3 


This capability will be particularly useful for dosimetry at facilities 
or laboratories with a wide variety of neutron sources - reactors, 
accelerators, isotopic sources, etc. At facilities such as this, radi- 
ation workers are often exposed to a variety of neutron spectra, 
making proper dose estimation very difficult. Finally, the energy 
dependent incident/exit track ratio seen on the polycarbonate sur- 
faces can be used to determine effective orientation of the wearer 
during exposure. 


5186 (INIS-mf—5876, pp —e Neutron sensitivity 
of Geiger-Muller photon dosemeters for neutron energies be- 
tween 100 keV and 19 MeV. Guldbakke, S.; Jahr, R.; Le- 
siecki, H.; Scholermann, H. (Physikalisch-Technische ’Bun- 
desanstalt, Braunschweig (Germany, F.R.)). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Because of its low fast neutron sensitivity the energy com- 
pensated Geiger-Muller (GM) counter is a useful photon dosemeter 
for mixed neutron-photon dosimetry. The ratio of the neutron sensi- 
tivity to the photon sensitivity, the ksub(u)ksub(u)ksub(u)ksub(u)- 
value, has recently been measured by various authors. The agree- 
ment between the results obtained with different methods is not 
always satisfactory. Recently a time-of-flight technique was devel- 
oped to measure the -value accurately. Based on this technique the 
energy dependence of the -value of two different GM's (neutron 
energies of 0.1; 0.25; 0.57; 1.0; 2.5; 4.2; 5.0; 15.5 and 19.0 MeV) is 
reported. The -value measured by the time-of-flight technique is de- 
duced from the prompt neutron response of the GM (i.e. the re- 
sponse within about 30 ns). A delayed neutron response results 
from activation of the GM components. Two Geiger-Muller 
counters, one with and one without the energy compensating tin 
filter, were irradiated with 15.5 MeV neutrons. Comparing their ac- 
tivations, we conclude that the activation of the tin filter is small 
compared with the activation in the Geiger-Muller counter tube 
itself. An analysis of the decay times and the saturation activities is 
presented. As conclusion, parameters necessary for the use of GM's 
in mixed neutron-photon field dosimetry are reported. 


5187 (INIS-mf—5876, pp 181-184) Calibration and ap- 
—— of the mul ue in neutron spectrometry 
Huyskens, C.J.; Jacobs, G.J.H. (Technische 
Hogeschool fi Eindhoven (Netherlands). 1980. Dep. NTIS 


From 5. i congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The multisphere spectrometer consists of a *Lil(Eu) crystal 
as thermal neutron detector placed in the centre of polyethylene 
moderator spheres of 15 different diameters in the range of 0.05 - 
0.45 m. For the bare crystal and each of the spheres the character- 
istic energy dependent response function was experimentally deter- 
mined for 9 neutron energies between 100 keV and 4 MeV. The 
total 16 x 52 response matrix in a logarithmic energy group repre- 
sentation from thermal up to 18 MeV was compiled with the ex- 
perimental calibration results and data from literature. For unfold- 
ing neutron spectra from measured count rates we used a modified 
version of the SAND-II unfolding procedure. It was found that a 
reasonable approximation of neutron spectra can be achieved even 
at low flux densities of the order of 10° m~*s~*. Discrimination 
against yy radiation is reliable for y energies up to 3 MeV and expo- 
sure rates up to 2 R.h~*. Measurements were carried out with a 3 
Ci Am-Be source and with a 10 mu-g /sup 252/Cf source. In both 
cases count rates were measured as a function of distance between 
source and detectors, so that the two main disturbing features in 
this type of measurement, the difference between the actual and ef- 
fective source-to-detector distances, and the neutron scattering, 
could be dealt with. The neutron energy spectra of the two radio- 
active neutron sources were determined. Values for the mean 
energy, the effective energy and the effective fluence-to-dose equiv- 
alent factor were calculated for the bare sources and under differ- 
ent room-scattering conditions. The system was applied to the mea- 
surement of the effectiveness of neutron shielding around the radio- 
nuclide production facility of the Eindhoven AVF cyclotron. 
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5188 (INIS-mf—5876, pp 185-188) Microcomputer con- 
trolled thermoluminescence system. Huyskens, 
C.J.; Kicken, P.J.H. (Technische Hogeschool Eindhoven 
(Netherlands). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Using a microcomputer, an automatic thermoluminescence 
dosimetry system for personal dosimetry and thermoluminescence 
detector (TLD) research was developed. Process automation, statis- 
tical computation and dose calculation are provided by this micro- 
computer. Recording of measurement data, as well as dose record 
keeping for radiological workers is carried out with floppy disk. 
The microcomputer also provides a human/system interface by 
means of a video display and a printer. The main features of this 
dosimetry system are its low cost, high degree of flexibility, high 
degree of automation and the feasibility for use in routine dosimetry 
as well as in TLD research. The system is in use for personal dosi- 
metry, environmental dosimetry and for TL-research work. Be- 
cause of its. modular set-up several components of the system are in 
use for other applications, too. The system seems suited for medium 
sized health physics groups. 








5189 (INIS-mf—5876, pp 189-192) Spark counting tech- 
nique with an aluminium oxide film. Kawai, H.; Koga, T.; 
Morishima, H.; Niwa, T.; Nishiwaki, Y. (Kinki Univ., Higa- 
shi-Osaka (Japan)). 1980. ‘Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Automatic spark counting of etch-pits on a polycarbonate 
film produced by nuclear fission fragments is now used for neutron 
monitoring in several countries. A method was developed using an 
aluminium oxide film instead of a polycarbonate as the neutron de- 
tector. Aluminium oxide films were prepared as follows: A cleaned 
aluminium plate as an anode and a nickel plate as a cathode were 
immersed in dilute sulfuric acid solution and electric current flowed 
between the electrodes at 12degC for 10-30 minutes. Electric cur- 
rent density was about 10 mA/cm? The aluminium plate was then 
kept in boiling water for 10-30 minutes for sealing. The thickness of 
the aluminium oxide layer formed was about lum. The aluminium 
plate attached to a plate of suitable fissionable material, such as ura- 
nium or thorium, was irradiated with neutrons and set in a usual 
spark counter for fission track counting. One electrode was the alu- 
minium plate and the other was an aluminized polyester sheet. 
Sparked pulses were counted with a usual scaler. The advantage of 
using spark counting with an aluminium oxide film for neutron 
monitoring is rapid measurement of neutron exposure, since chemi- 
cal etching which is indispensable for spark counting with a poly- 
carbonate detector film, is not needed. 


5190 (INIS-mf—5876, pp 193-196) Recent development 
of fluo dosimeter in | on Nishiwaki, Y.; Omori, T. 
(Kinki Univ., Higashi-Osaka (Japan)). 1980. Dep. NTIS (US 
Sales Only). 
From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 
Recent — development of the TOSHIBA 
vent glass dosimeter is described. The dosimeter 
is based on silver activated phosphate glass. The new dosimeter 
system is not significantly affected by reading operation and permits 
repeated measurements and recording of the integrated dose. In ad- 
dition to a personnel dosimeter for a relatively low dose range of 1- 
100 mR, a small portable reader for a relatively high dose range of 
0.5-1000R was developed for accident and civil defence purposes. 





5191 (INIS-mf—5876, pp 197-200) TSEE dosimeter for 
neutrons using cerami 


gamma-rays and fast neutrons ic BeO. Ohtani, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Nu- 
clear Code Committee of Japan). 1980. Dep. NTIS (US 
Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

A highly sensitive thermally stimulated exoelectron emission 
(TSEE) dosimeter was developed using ceramic beryllium oxide 
(BeO). The dosimeter was prepared as follows: 1) annealed at 
1400degC for 2 hours, 2) immersed in a solution of sodium sulphate 
(1 mol), and 3) heated at 900degC for 2 hours. The response of a 12 
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mmx0.5 mm TSEE disc dosimeter for “Co gamma-rays was 
1.2x10* counts per 1 mR by measurement of a G-M type TSEE 
counter. The relative standard deviation of sensitivities was estimat- 
ed at 3.7%. The dose response was linear on a log scale at a range 
from 100 »R to | R and the lower detectable limit was less than 10 
pR. Fading was not observed at a temperature of 150degC for 1 
hour. For measurement of fast neutrons, a pair of dosimeters was 
used; one was covered with 2 mm thick polyethylene which was 
used as a recoil proton radiator and the other with 2 mm thick 
teflon as a reference. 


5192 (INIS-mf—5876, pp 213-216) Exploitation quali- 
ties of um gamma detectors. 1980. (In French). Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The functioning of a great number of germanium detectors 
was followed up in various facilities to investigate their life spans 
and accuracy. The results showed that the diodes should be re- 
placed after 6 years in places with large detector parks and after 4 
years in laboratories. 


5193 (INIS-mf—5876, pp 415-418) Beta response of TL 

and environmental surveillance dose meters. Re- 
gulla, D.F. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H., Muenchen (Germany, F.R.)); Caldas, L. (In- 
stituto de Energia Atomica, Sao Paulo (Brazil)). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

TL personnel and environmental monitoring is based on sep- 
arate estimation of the so-called skin dose and the penetrating dose. 
The magnitude of skin dose, usually assessed behind a 5-10 mg/cm? 
layer, requires the correct determination of beta radiation, if pres- 
ent. However, little is known about the beta response of TL detec- 
tors. Because of pronounced absorption and scattering of beta parti- 
cles in matter, the detector thickness and beta energy determine the 
response. Since detectors commonly used for skin dose assessment 
are extended in thickness up to 1 mm and covered with plastic foils 
of up to several 10 mg/cm? for protection purposes, serious under- 
estimation of beta doses to the skin may occur. The results present- 
ed concern the influence of the type of TL material, physical shape 
and thickness of the detector on its response. Transmission factors 
are given for plastic foils of different thicknesses. 


5194 (INIS-mf—5876, pp 47-5O) Laboratory appraisal 
of ionisation chamber smoke detectors. Wilkins, B.T.; Dixon, 
D.W. (National Radiological Protection Board, Harwell 
(UK)). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The present paper traces the development of the National 
Radiological Protection Board test programme for ionisation cham- 
ber smoke detectors, describes methods and summarises the results 
from the detectors which have been examined by NRPB. The re- 
sults of dose rate and surface contamination measurements are in- 
cluded as well as data from the destructive testing programme. The 
600degC fire test continues to produce the most interesting results 
especially concerning material incompatibility problems. Some 
source holder materials invariably cause loss of source integrity 
during a fire, as do certain methods of fixing the foil to the holder. 
In addition plastics containing certain fire retardants produce corro- 
sive combustion products which cause loss of integrity of otherwise 
well-mounted sources. Fire tests at 1200degC were discontinued at 
an early stage in the programme since it was felt there was no addi- 
tional information to be gained. As all detectors are now tested 
with respect to t and RIST (the comparison was made between the 
IgE contents and not their logarithm). 


5195 (INIS-mf—6119, pp 56-60) Nonlinear wide-range 
measuring gamma radiation converter. Protsenko, K.D.; Tar- 
asov, I.A.; Fedotov, M.A. 1978. (In Russian). NTIS (US 
Sales Only), PC A04/MF AOI. 
In Electronic measuring technique. No. 1. 

ribed is a measuring gamma radiation converter with a 
continuous law of convertion of the initial parameter into an elec- 
tric signal. The converter is intended for measuring the gamma ra- 
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diation dose rate in a wide range. The operating principle of the 
converter is based on utilization of the nonlinear dependence of the 
thermomultiplier gain on the feed voltage. The detection block 
(DB) convert the gamma quanta flux into a sequence of current 
pulses of the photoelectron multiplier anode (PEM) which are fed 
into the direct-current amplifier (DCA) input. At the DCA output 
the voltage modulus decreases by the value proportional to the 
constant component of the current pulses of the PEM anode. The 
DCA output signal is represented by two voltage levels: the high 
level - for employees for the PEM feed, and the low one fed into 
the voltage-frequency converter (VFC) input. The greater the 
gamma radiation dose rate, the less is the output pulse recurrence 
frequency. 


5196 (INIS-mf—6119, pp 148-151) Diffusion silicon 
pool alpha detectors. Ponomarenko, V.K.; Kononov, A.N.; 
Sorokin, E.I.; Vasil’ev, V.V. 1978. (In Russian). NTIS (US 
Sales Only), PC A04/MF AO1. 

In Electronic measuring technique. No. 1. 

A diffusion silicon pool alpha detector for measuring solu- 
tion alpha activities is described. The sensitive detector surface 
makes contact with the liquid but the signal does not depend on its 
electric conductivity. The production process of the detector with 
the p-n transition formed as a result of phosphorous diffusion is de- 
scribed. The given detectors have more stable characteristics in 
comparison with the surface-barrier detectors. They can be used for 
determination of the a-active element concentrations in an electric 
conductive and a non-conductive media. 


5197 (INIS-mf—6160, pp 602) Universal gamma-reso- 
nance spectrometer with angular resolution. Kolpakov, N.S.; 
Nilov, K.E. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5198 (INIS-mf—6160, pp 601) Electroluminescent emis- 
sion gamma camera. Bolozdynya, A.I.; Varin, A.N.; Egorov, 
V.V.; Kalashnikov, S.D.; Krivoshein, V.L.; Miroshni- 
chenko, V.P.; Rodionov, B.U. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6160, pp 600) Spectrometric character- 
istics of photomultipliers for gamma camera. Varin, A.N.; 
Kalashnikov, S.D.; Krivoshein, V.L.; Maiova, L.M. 1980. 
(In Russian). Dep. NTIS (US Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5200 (INIS-mf—6160, pp 599) Optimization criterion 


for the position sensitive detector of a scintillation gamma 
chamber. Kalashnikov, S.D. 1980. (In Russian). Dep. NTIS 
(US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5201 (INIS-mf—6160, pp 598) Optimization of meas- 
urements by means of gamma chambers with spatial modula- 
tion of detected radiation. Fedorov, G.A.; Tereshchenko, 
S.A. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5202 (INIS-mf—6160, pp 597) Secondary electron leak- 
age effect on the shape of line of a scintillation gamma spec- 
trometer with organic crystal. Baranov, V.F.; Demin, V.M.; 
Smirnov, V.V. 1980. (In Russian). Dep. NTIS (US Sales 
Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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5203 a pp 596) Spectrometric character- 
istics of some types of track solid-state detectors. Korotkov, 


G.V.; Kushin, V.V.; ~~ V.K.; Myagkova, LV.; 
Usiov, S.A. 1980. (dn ussian). Dep. NTI 
y 


S (US Sales 


From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5204 (INIS-mf—6160, pp 572) Spectrum of X ray short 
burst with the help of drift chambers. Lyapidevski , V.K.; 
Chuchuryukin, V.S.; Shtoff, A.K. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


—- (INIS-mf—6160, pp 552) Quantitative analysis of 

beta spectrograms obtained on magnetic spectrographs. Ab- 
durazakov, A.A.; Gromov, K.Ya.; Islamov, T.A.; Karak- 
hodzhaev, A.; Kononenko, G.A.; Tangabaev, AA; Khol- 
matov, AKh.; Fominykh, ML; Tsupko-Sitnikov, V.M. 
1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5206 (INIS-mf—6160, pp 551) Gamma radiation linear 
polarization measuring on the “Spin” set-up. Benda, V.; 
Gartl, M.; Rzhikovska, I.; Ferentsei, J.; Finger, M. 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5207 (INIS-mf—6160, pp 550) Beta spectrometers on 
the base of a Si(Li) detector with a shielding scintillator. Ko- 
lobashkin, V.M.; Rubtsov, P.M.; Ruzhanskii, P.A.; Khando- 
gin, V.I. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5208 (INIS-mf—6160, pp 531) Beta spectrometer trans- 
mission and resolution. Abdumalikov, A.A.; Abdurazakov, 
A.A.; Lukashevich, V.V.; Nurmukhamedov, A.M.; Inoya- 
tov, A.Kh. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5209 (INIS-mf—6160, pp 530) Nal(Tl) single-crystal 
total absorption spectrometer characteristics in the energy 
range of 10-60 MeV. Dzhilavyan, L.Z.; Kucher, N.P.; Lu- 
Daly)” G.V. 1980. (In Russian). Dep. NTIS (US Sales 
y). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5210 (INIS-mf—6160, pp 528) Calibration of pair fy 
spectrometer efficiency. Nemashkalo, B.A.; Shebeko, K.V.; 
Pis'menetskii, S.A. 1980. (In Russian). Dep. NTIS (US Sales 
Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5211 (INIS-mf—6160, pp 526) Set-up for measuring 
esup(-)y angular correlations. Budzynski, M.; Behdikeh, T.; 
Zhuk, V. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5212 (INIS-mf—6160, pp 525) Proper time resolution 
of Ge(Li) detectors and multidimensional time analysis in the 
regime of (Ge(Li)+Ge(Li)) gamma-gamma_ coincidences. 
Akimov, Yu.K.; Abazov, V.A.; Antyukhov, V.A. 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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5213 yo pp 524 
- system for pte pd Fe oe eae Artemov, S.V.; 


Vv, E.A.; Koblik, Yu.N.; Mazitov, B.S.; Yakushev, 
V.P. 1980. (In Russian). Dep. NTIS (US Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5214 (INIS-mf—6160, pp 522) Gamma-quanta total ab- 
sorption spectrometer for measuring the §-decay strength 
function. Bykov, A.A.; Vitman, V.D.; Moroz, F.V.; 
nm Yu.V. 1980. (In Russian). Dep. NTIS (US Sales 
y). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6160, pp 520) Anticompton spectrom- 
eter and study of nuclear structure. Adam, I.; Goffmann, I.; 
Kratsik, B.; Kugler, A. (Ceskoslovenska Akademie Ved, 
Rez. Ustav Jaderne Fyziky). 1980. (In Russian). Dep. NTIS 
(US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5216 (INIS-mf—6160, pp 517) New approach to consid- 
er charged particle spectrometer principles. Taran- 
tin, N.I1. 1980. (In Russian). Dep. NTIS (US Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5217 (INIS-mf—6160, pp 431) Spectrometer for neu- 
tron-charged particle ion measuring. Golovkov, M.S.; 
Kondrat’ev, S.N.; Mikhaleva, 1 T.N.; Chuprunov, D.L. 1980. 
(In Russian). Dep. NTIS (US Sales Onl y). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5218 (INIS-mf—6160, pp 428) Peculiarity of telescope 
counters instrumental line for (n,p) and (n,np) reaction stud- 
ies. Aleksandrov, D.V.; Kovrigin, B.S. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5219 (INIS-mf—6160, pp 427) Background of a spec- 
trometer with telescope counters. Aleksandrov, D.V.; Kovri- 
gin, B.S. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6160, pp 421) Measuring nuclear reac- 
tion gamma radiation distributions using Doppler 
effect. Sadkovskii, V.S.; Denisov, A.E.; Kolalis, R.P.; Feofi- 
lov, G.A. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5221 (INIS-mf—6160, PP 420) oO ee effect on a 
spark chamber background lin, L.M.; Kuz’min, 
V.N.; Nemilov, Yu.A. 1980. (In 4 Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5222 (INIS-mf—6160, pp 412) Calibration of a direc- 
tional telescope relativistic electron spectrometer. Dzhila- 
vyan, L.Z.; Kucher, N.P.; Lu o, G.V. 1980. (In Rus- 
sian). Dep. NTIS (US Sales y). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5223 (INIS-mf—6160, pp 411) Thin-film breakdown 
counters of a large surface. Smirnov, A.N. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 
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From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5224 (IN{S-mf—6150, pp 408) Magnetic spectrometer 
with a streamer chamber on the photon beam of the LUEh- 
300 electron linac. Arkatov, Yu.M.; Vatset, P.I.; Volosh- 
chuk, V.1.; Zolenko, V.A.; Prokhorets, I.M.; Chechetenko, 
V.F. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


—_———_ iow’. spectrom- 
. Dmitriev, ean Kh Kalinin, A.M.; 
Luk’yanov, S. M.; Phe I a = Yu. NE’ Stari, F.; Shilling, 
K.D.; Bukianov, G.V. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5226 (INIS-mf—6160, pp 573) Solids depth analysis by 
the method of nuclear gamma resonance spectroscopy on con- 
version electrons. Babikova, Yu.F.; Vakar, O.M.; Gruzin, 
P.L.; Petrikin, Yu.V. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5227 (INIS-mf—6160, pp 548) Charge-sensitive pream- 
plifier for semiconductor detectors of a small capacity de- 
signed for y-quanta studies of high energy and time resolu- 
tions. Tkach, N.M.; Annin, A.A.; Shidlyk, A.M. 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5228 (INIS-mf—6160, pp 547) Digital controller for 
voltage supplying to uctor detectors. Gladyshev, 
D.A.; Kasatov, V.L.; Li, B.N. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure, Leningrad, USSR (18 Mar 1980). 


5229 (INIS-mf—6160, pp 546) Preamplifiers for semi- 
conductor detectors of high capacity. Tkach, N.M.; Annin, 
A.A.; Shidlyk, A.M.; Sklyarenko, V.D. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5230 (INIS-mf—6160, pp 545) High-sensitive wide-band 
preamplifier of integrating type with data storage. Andreev, 
E.A.; Basenko, V.K.; Pshenichnyi, S.A.; Sit’ko, S.P.; Sko- 
pyuk, M.I.; Shevchenko, V.A. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5231 (INIS-mf—6160, pp 544) Interface for two analog- 
to-digital converters with buffer memory for a two-dimension- 
al gamma spectrometer. Bugrov, V.P.; Volkov, N.G.; Pev- 
chev, Yu.F. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5232 (INIS-mf—6160, pp 586) Light collection and its 
fluctuations in shower spectrometers. Kitaev, D.F.; Samedov, 
V.V.; — E.L. 1980. (In Russian). Dep. NTIS (US 
Sales On Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5233 (INIS-mf—6160, pp 543) Software for a two-di- 
mensional coincidence spectrometer with data compression. 
Byalko, A.A.; Volkov, N.G.; Slyusarenko, A.I.; Chigir, 
S.D. 1980. (In ’ Russian). Dep. NTIS (US Sales Only). 
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From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5234 (INIS-mf—6160, pp 539) Gamma spectrum stabili- 
zation at drift of the parameters of spectrometric equipment 
with nonlinear characteristics. Stolyarova, E.L.; Novikov, 
A.L; Kovtun, Yu.L.; Zakharchuk, O.V.; Savel’ev, I.B.; Sra- 
peny yants, R.A.; Chelyshev, V.A. 1980. (In Russian). Dep. 
Is (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 

structure; Leningrad, USSR (18 Mar 1980). 


5235 (INIS-mf—6160, pp 538) Estimation of contribu- 
tions of separate components of a sample and their total con- 
tribution into a spectrum. Stolyarova, 
E.L.; Novikov, A.L; nyants, eh 4 1980. (In Russian). 
Dep. NTIS (US Sales Oaly y). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5236 (INIS-mf—6160, pp ng Technique for complicat- 
ed gamma-spectra by means of limited internal 
memory computer. Stolyarova, E.L.; Novikov, A.L; 
Savel’ev, LE.; Srapenyants, R.A. 1980. ‘(dn Russian). Dep. 
NTIS (US Sales Or ly). 

From 30. con’erence on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5237 (INIS-mf—6304, pp vp) Ionization chamber for 
measuring low levels of radon. Kritidis, P.; oan taaae » 3 
Minev, L.; Uzunov, I. (Sofia Univ. (Bulg aria). Katedra 
ou) Fizika). 1980. (In Bulgarian). ton NTIS (US ‘Sales 
y 
From 3. national conference on biomedical physics and engi- 
neering with international participation; Sofia, Bulgaria (25 Oct 
1980). 


5238 (INIS-SU—5, pp 127-134) Two-dimensional inte- 
gral scanning systems for ionizing radiation detection. Fe- 
dorov, G.A.; Mukhin, V.I.; Severyukhin, G.G.; Ivanova, 
Z.M. 1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Collimators for scanning plane surface during one- and two- 
dimensional transfer, built on the basis of pseudoaccidental conse- 
quents, are described. The results of experiments on integral and 
by-element scanning the area with 7x9 cm size with 5 cobalt-57 and 
cerium-139 sources, using Nal(T1) crystal with 140x100 mm size as 
a measuring converter coupled with the photomultiplier, are com- 
pared with the results of modelling the scanning process of the ra- 
dioactive area in a computer. Relations of the result dispersions, ob- 
tained during modelling the integral and traditional registration sys- 
tems are equal to 10.5 and 20 when using unipolar and bipolar reg- 
istration scheme respectively. It is concluded, that the given regis- 
tration systems can be considered as y- or 8-chambers with signal 
timing modulation. When using multichannel collimator with paral- 
lel channels the chamber can operate with standard thick crystals 
and it does not require any complex system for determining coordi- 
nates. 


5239 (INIS-SU—5, pp 106-114) Electric potential dis- 
tribution in a proportional counter with a grid. Belonogii, 
P.N.; Ivanov, V.I.; Samedov, V.V.; Tushev, A.P.; Kharla- 
mov, A.D. 1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Solution of a problem on determining potential distribution 
in a proportional counter is considered in a general form. Solution 
of the problem is obtained for a cylindrical counter with two var- 
iants of grid: 1. the grid is made in the form of a cylindrical spiral 
with constant pitch; 2. a system of rods, evenly placed on the cylin- 
drical surface of the given radius. Potential distribution for Rossy 
counter at different values of the grid pitch and the dependence of 
the maximal deviation of equipotentials from the cylindrical surface 
on the grid on the number of rods for a multifilament counter and 
spiral pitch for Rossy counter, are determined. 
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5240 (INIS-SU—5, pp 99-106) Equation of volt-ampere 
characteristic for the ionization chamber with a liquid dielec- 
trics. Ivanov, V.I.; Kleshchenko, E.D.; Frolov, V.V. 1978. 
(In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Volt-ampere characteristics of a liquid ionization chamber is 
investigated. The methods of approximate solution of an equation 
system of ion balance are considered. Expressions for determining 
ion concentrations in a cell at different moments of time are ob- 
tained. It is noted, that the relation of ion number formed in the 
cells, to the number of isolated ions, as well as field intensity deter- 
mined by the equation of volt-ampere characteristic, increase with 
the growth of energy losses. 


§241 (INIS-SU—5, pp 87-92) Dependence of the ioniza- 
tion chamber sensitivity on gamma radiation energy in the 
0.05-10 MeV range. Kramer-Ageev, E.A.; Levchenko, N.P.; 
Mironov, Yu.A.; Tikhonov, E.G. 1978. (In Russian). Dep. 
NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

The methods and calculation results of sensitivity of wall 
ionization chambers (IC) within 0.05-10 MeV photon energy range 
are considered. The calculations are carried out on the basis of 
Ettics theory with account of photon weakening in the chamber 
walls and contribution of low-energy electrons to ionization. Cham- 
bers with the walls made of the following elements: carbon-6, alu- 
minium-13, titanium-22, copper-29, zirconium-40, tin-50, tantalum- 
73, lead-82, are considered. The wall thickness for all the materials 
is taken equal to 6 mm. Comparison of the obtained data with the 
data of experimental investigations shows, that the divergence does 
not exceed 5%. It permits to state, that the suggested methods is 
quite available for calculating IC sensitivity in their development 
and use. 


5242 (INIS-SU—S, pp 80-87) Amplitude spectrum chap- 
ing in a scintillator-photodiode system. Stolyarova, E.L.; 
Drygin, V.N.; Zhezlov, A.M.; Samedov, V.V. 1978. (In 
Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

With account of stochastic nature of energy measuring proc- 
esses by means of scintillator-photodiode system shaping of ampli- 
tude spectrum in such a system is considered in a general form. 
Formalism of the derivating functions is used for statistic descrip- 
tion of spectrum shaping. Based on solving the equation of motion 
of nonequilibrium current carriers in the scintillator-photodiode 
system, the derivating function of this system is determined in a 
vivid form; it has permitted to obtain an analytical expression for 
an amplitude spectrum of the considered system. Analysis of the 
obtained expression shows, that mean value and dispersion of the 
output signal amplitude of the scintillator-photodiode system are 
determined mainly by the processes of scintillation photon genera- 
tion and their transfer to the sensitive region of the photodiode, and 
the form of amplitude spectrum is close to Gauss distribution. 


5243 (INIS-SU—5, pp 72-80) Time performances of a 
scintillator-photodiode system. Drygin, V.N.; Zhezlov, A.M.; 
Samedov, V.V.; Stolyarova, E.L. 1978. (In Russian). Dep. 
NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Time characteristics of the system with surface-barrier pho- 
todiode are investigated by calculations on the example of photo- 
diodes made of semiconductor with electron conductivity. The 
forms of charge pulses of scintillator-surface-barrier photodiode 
system are obtained at different values of the relation of scintillator 
luminescence time constant to the time of electron flight and holes. 
It is shown, that the charge pulse form of the system with surface- 
barrier photodiode is determined by silicon specific resistance and 
the constant of the scintillator luminescence time. The pulse form 
also depends on the diode side, where scintillator optical coupling 
is carried out: either from the side of golden contact or back con- 
tact side. The time of charge pulse increasing is determined by lu- 
minescence time for great constants of the scintillator luminescence 
time. Besides, an essential difference is observed in the time of pulse 
increasing in the case of generating nonequilibrium carriers by pho- 
tons of scintillations and in the case of uniform generation by the 
depth of sensitive region. It is noted, that during generating the 
current carriers from the side of back contact a time delay from 
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generation moment up to the moment of pulse occurrence, is ob- 
served. It is explained by the fact, that nonequilibrium carriers are 
generated in this case in the region of weak field intensity, and 
therefore the rate of their movement is inessential. The value of the 
potential slightly changes with the coordinate change in this region, 
i.e. the charge on a collecting electrode is not practically guided up 
to a certain moment of time during the movement of nonequili- 
brium carriers. 


5244 (INIS-SU—5, pp 37-44) calori- 
meter in the dosimetry of pulse relativistic proton beams, 
Rublev, N.I.; Semenov, Yu.V.; Frolov, V.V. 1978. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Calorimetric methods developed for dosimetry of pulse 
proton beams of relativistic energies, is described. Particle beams 
with 10~7-10~' s pulse duration and on-off time ratio of the order of 
several seconds, are considered. The block diagram and the design 
of the calorimetric installation are presented. Formulae for evaluat- 
ing spatial-time resolution of non-stationary temperature fields, 
acting during the pulsed heating in the absorber made of dielectric, 
are presented. It is underlined, that heat exchange is brought to the 
minimum in the developed design at the expense of high quality of 
the absorber thermal isolation, as well as at the expense of radiation 
screen application. Graduating coefficient of the calorimeter with 
account of the whole measuring circuit is equal to 4.8 1 V/(sxmW). 
The calorimeter sensitivity equals 5.1 1V/(sxmW). It is noted, that 
the suggested methods on the base of the quasiadiabatic calorimeter 
with variable rate of heat exchange can be used in exercising ex- 
perimental investigations on dosimetry and radiobiology, carried 
out on pulsed beams of relativistic proton accelerator. 


5245 (INIS-SU—5, pp 44-47) Calorimetric measuring 
the dose rates in weak radiation fields. Parkhomov, A.G. 
1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

The methods of calorimetric measurings the rate and compo- 
nent composition of the absorbed dose, is described. The calori- 
meter design, thermostated with melting ice and presupposed for 
dose rate measuring less than 10’ rad/s, is considered. The calori- 
meter sensitivity lies within 2-10 mV/W limits. The time of exiting 
on the stationary regime is from 5 to 15 minutes. Thermoelectromo- 
tive force of the calorimeter constitutes hundred parts of microvolt 
during measuring the dose rate of 10~?-10~' rad/s. Using the sug- 
gested methods for measuring the rate and component composition 
of the absorbed dose in the beam of the horizontal channel of IRT- 
2000 reactor has shown, that the contribution of the neutron com- 
ponent to the summary dose in polyethylene varies from 20 (when 
using graphite filter of 22 cm thick) up to 90% (when using lead 
filter of 13 cm thick). It is noted, that the described methods of ca- 
lorimetric measurings permits to carry out energy release measur- 
ings in the absorber at 10~* rad/s dose rate with the error about 
10%; during measurements in the fields with the dose rate above 
0.1 rad/s the measuring error does not exceed 2-3%. 


5246 (INIS-SU—5, pp 69-72) Effective neutron detect- 
ing threshold of silicon transistors under irradiation. Deni- 
senko, V.A.; Kramer-Ageev, E.A.; Mironov, Yu.A.; Tro- 
shin, V.S. 1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Silicon bipolar, planar, planar-epitaxial and mesa-transistors 
are investigated for determining the effect of the transistor design 
and technology of its fabrication on the change of gain during neu- 
tron irradiation of different energy composition. Measuring the neu- 
tron spectra is carried out by means of a set of activation detectors. 
Average energies of neutron spectra make up 1.35-2.85 MeV. Time 
of irradiation has been chosen so, that the gain could change in 25- 
30%. The results obtained show that the transistors produced by 
mesa-technology sharply differ by nonlinearity of gain change de- 
pending on the neutron fluence and variation of radiation stability 
from one sample to another. The carried out results make it possi- 
ble to determine the range of optimal thresholds of neutron detec- 
tion, which provide the given variation, in the changes of the gain. 
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(INR—1877/PS/B) Mercuric iodide/Hgl./gamma 
radiation and X-ray detectors. S M. (Institute of Nuclear 
Research, Warsaw (Poland)). 1980. 71p. (In Polish). Availa- 
ble: ——, and Atomic Energy Information Centre, 
Warsaw, 

The paper presents the analysis of potential possibility of the 
application of mercuric iodide (Hgl2) as material for gamma and X- 
ray radiation detectors. The basic parameters of Hgls detectors and 
physical and technological processes influencing these parameters 
are described. It has been shown, that Hgle detectors are able to 
work at room temperatures as spectrometers of X-rays and soft 
gamma radiation. At room temperature the Hgl, detectors with 
active surface of a few mm? offer energy resolution AE < =400 eV 
and AE <=1.6 keV for 5.9 keV and 60 keV energy photons, re- 
spectively. Future progress in the development of Hgl: detectors is 
mainly limited by progress in technology of the growth of Hgls 
crystals. Recently introduced temperature gradient oscillation 
method (TOM) which is generally used for the growth of Hgl 
crystals is not able to provide the desired and uniform all over the 
crystal volume parameters for transport of holes and electrons. In 
the future, after overcoming of above-mentioned difficulties the 
Hgle detectors will be attractive for a wide range of applications as 
room temperature spectrometers for X-rays and soft gamma radi- 
ation. 


5248 (INR—1878/R/B) Energy characteristics calcula- 

tions of gamma ionization chambers. Piotrowska, S.; Rzeszot, 

T. (Institute of Nuclear Research, Warsaw (Poland)). 1980. 

29p. (In Polish). Available: Energetics and Atomic Energy 
ormation Centre, Warsaw, Poland. 

The method of energy characteristics calculations for gamma 
ionization chambers has been presented. Calculations were per- 
formed for flat electrodes placed perpendicularly to the beam of 
gamma rays. Calculated characteristics are in good agreement with 
measurements carried out for several energies of gamma radiation. 


5249 (INR—1884/SLDP/I/A) Behaviour of Hglz detec- 
tors at environmental temperature. Slapa, M.; Harasiewicz, 
A.; Seibt, W.; Tove, P.A. (Institute of Nuclear Research, 
Warsaw (Poland)). 1980. 14p. Available: Energetics and 
Atomic Energy Information Centre, Warsaw, Poland. 

The paper describes the behaviour of Hgl2 detectors in the 
temperature range from -20°C (253 K) to +50°C (323 K). The pa- 
rameters of Hgl. detectors appear to be sensitive to temperature. 
This sensitivity depends on the technology of growing Hgls crys- 
tals. 


5250 (INR—1892/11/PR/B) Fast electron transport in 

self-powered detectors. Pytel, K. (Institute of Nuclear Re- 
search, Warsaw (Poland)). 1980. 52p. (In Polish). Available: 
Energetics and Atomic Energy Information Centre, 
Warsaw, Poland. 

A simple model of electron transport within self-powered 
detector (SPD) materials is presented. A Monte Carlo calculation 
of the penetration of fast electrons through the detector volume is 
also described. 


5251 (INR—1893/11/PR/B) Analysis rd output “4 
rents of self-powered detectors polarized by 

tential. Pytel, K.; Glowacki, ¢” (institute of Nuclear Re- 
search, Warsaw (Poland)). 1980. 20p. (In Polish). Available: 
Energetics and Atomic Energy Information Centre, 
Warsaw, Poland. 

During measurement of self-powered detector current the 
electrical potential is induced between the emitter and collector 
caused by the input resistivity of measuring device. The detector 
current dependence on the emitter potential has been analyzed. The 
experimental results confirm the theoretical model of electronic 
processes within the insulator and also give the requirements that 
measuring device should fulfil. 
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5252 (ISN—79-44) Improvement of an on-line electron 
. Determination of transition multipolarity. Ap- 
to Ag and '®In, Tedesco, S. (Grenoble-1 Univ., 
38 (France). Inst. des Sciences Nucleaires; Grenoble-1 
Univ., 38 (France)). 1979. 77p. (In French). NTIS (US 
Sales Only), PC AOS/MF AOl1. 
Thesis 


The aim of this work has been to optimize the transmission, 
resolution and background of an electron ‘Orange’ spectrometer, 
set-up on-line at the Grenoble isochronous cyclotron. The transi- 
tions multipolarities in Ag and ‘*In nuclei have been deteriained 
measuring the internal conversion coefficients and a cascade of five 
pure transitions Ml without cross-over E2 has been found in '*In. 


(ITEF—95(1980)) Positron lifetime spectrometer. 
a V.N.; Zemlerub, L.A.; Kovalen, V.Yu.; Sobolev, 
B.V.; Minajchev, E.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. 26p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1. 

The description of the experimental installation for measur- 
ing positron lifetime assembled by a “fast-fast” scheme is given. 
Causes of systematic error appearance on measuring positron life 
time as well as their influence on the installation time resolution are 
considerred. As scintillation counters the plastic scintillators (diam- 
eter 25 mm x 25 mm) made on the polyvinyl-xylol base and optical- 
ly connected with the FEU-36 photomultipliers are used. In the 
course of using 60 Co and **Na radioactive isotopes for the installa- 
tion described the time resolution is obtained - 0.260 ns and 0.320 
ns, respectively. The count efficiency of true coincidences is of the 
90 imp./s order. The steepness of time curve slopes of momentary 
coincidences does not exceed 0.068 ns. 


5254 (ITEF—111(1980)) Units for time and amplitude 
selection. Bilera, A.I.; Darvin, V.I.; Kolotaev, Yu.T.; Se- 
menov, Yu.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretichesko) i 
US tales Only) noj Fiziki). 1980. 23p. (In Russian). NTIS 

es Only), PC A02/MF AOl1. 

The following electronic units are developed in order to 
carry out time and amplitude selection of events in spectrometric 
studies: logical data processing block, pulse duration shaper, pulser 
splitter, pulse discriminator and control and adjustment block of 
digital system. All the above electronic units are carried out using 
the integral microcircuits. Flowsheets of electronic units are pre- 
sented and their main specifications are given. 


5255 (JINR—1-80-303) Holographic registration of 
electron tracks in a hydrogen streamer chamber. Budziak, A.; 
Ivanov, I.Ts.; Kozlov, V.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1980. 
5p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl. 

The holographic registration of electron tracks has been per- 
formed for the first time in a hydrogen chamber illuminated by 
light from a dye laser. A series of methods for obtaining holograms 
has been studied and Gabor holograms have been obtained of elec- 
tron tracks in gaseous hydrogen medium. It is shown that the best 
experimental facilities are provided by registration of holograms 
with the help of an intermediate screen. 


5256 (JINR—10-80-433) Read-out electronics of the 
BIS-2 spectrometer. Eichner, G.; Aleev, A.N.; Aref'ev, V.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1980. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

Read-out electronics of the BIS-2 spectrometer is described. 
The electronics is designed in the CAMAC system and forms two 
CAMAC branches. Spectrometer operates on-line with EC-1040 
and TPA-1001i computers. It is possible to read out data from 6500 
channels of MWPC, 140 Cherenkov counters and 120 scintillation 
counters. To reduce the data file the reading commands are sup- 
plied only to blocks containin.g non-zero information. It is achieved 
by means of special blocks for data reading and coding. Using these 
blocks one can reduce the data file to 400-600 bytes per event if not 
less than four charged particles tracks are registered. 
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5257 (JINR—10-80-470) Version of serial readout and 
data coding from wire detector electronics. Bespalova, T.V.; 
Golutvin, I.A.; Smolin, D.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). t. of New Acceleration Meth- 
ods). 1980. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A011. 

A controller version is described analysing at the readout 
from wire detector register only non-zero” information for which 
selection a special analysing flip-flop circuit is used. Zero” data is 
read with the 10 MHz frequency. For “non-zero” information read- 
ing a principle of a dialogue with chamber electronics is used. The 
controller provides the cluster regime of coding track coordinates 
and allows cascading of several shift registers to one input. A total 
controller circuit is placed in a CAMAC unit of a unary width. 


5258 (JINR—10-80-487) Equipment interface of 
CAMAC hardware with ES-1040 computer. Gorbunov, N.V.; 
Merekov, Yu.P.; Kemnitz, G.; Hernyes, I.; Khovanskij, 
N.N. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1980. 9p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl1. 

An interface unit (IU) is described which provides the com- 
munication between CAMAC hardware of a magnetic streamer 
chamber spectrometer and an ES-1040 computer. IU interacts with 
the computer and the controller of the driving CAMAC crate in 
such a manner that the number of channel program commands is 
minimal and the type of data exchange is identified without decod- 
ing of a CAMAC instruction. The loading of a CAMAC instruc- 
tion into the controller proceeds with the “write” channel com- 
mand, while its execution is started along with signals from the 
computer to the controller announcing about the transfer or recep- 
tion of the current data word. In the case of information transfer to 
computer the first execution of the instruction is initiated by the 
“read” channel command. The exchange completion is induced by 
the “work stop” signal generated when the controller sets the 
demand flag after the end of execution of an instruction. The inter- 
face unit allows a high speed data exchange while keeping function- 
al flexibility and being simple enough in its design. 


5259 (JINR—10-80-664) Generation system of programs 
for checking results of chamber photograph measurements. 
Badalyan, S.G.; Ivanov, V.G.; Strish, T.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computin, 
Techniques and Automation). 1980. 12p. (In Russian). NTI 
(US Sales Only), PC A02/MF AO1. 

The generation system of programs for checking the results 
of chamber photograph measurements is described. The programs 
make use of the possibilities of the Hydra modular system and are 
organized as a PAM file. The programs of the package allow one 
to obtain data on precision of chamber photograph measurements 
for any of JINR measuring facility, to estimate the number of good 
measured events, to get the analyzed event image and to correct 
coordinate values of fiducial points. The advantage of application 
of CCL procedures make it possible to simplify considerably the 
process of relations of a user with a program package and its infor- 
mation system and to develop a general generation system both in a 
package and in an interactive modes. The programs operate on a 
CDC-6500 computer under NOS/BE-1 operation system and make 
use of PATCHY-4 editor. 


5260 (JINR—13-80-36) Large-solid-angle scintillation 
hodoscope-spectrometer for investigation of reactions with low 
energy pions. Akimov, Yu.K.; Gaisak, I.I.; Dorchioman, D.; 
Lazarovich, D.; Merzlyakov, S.I.; Oganesyan, K.O.; 
Pasyuk, E.A.; Porokhovoi, S.Yu.; Rudenko, A.I. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1980. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. 

A scintillation hodoscope for the investigation of reactions 
with up to 100 MeV pions is described. The investigation can be 
carried out with solid and gas targets with registration of reaction 
products in the range 20 deg-160 deg. To separate and identify re- 
action products, double layer detectors with organic and inorganic 
CsI(T]) scintillators have been used. Resolution of detectors on par- 
ticle spectrometry is better than 10%. Possibilities of measuring the 
elastic scattering of pions on protons and the total cross section of 
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(a*,7°) reaction are examined. The estimations of background con- 
ditions and the results of tests on the pion beam of JINR synchro- 
cyclotron are presented. 


5261 (JINR—13-80-402) Set-up for continuous control 
of radon concentration in water. Kuznetsov, I.V.; Koval, 
G.I. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Reactions). 1980. 3p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. 

A set-up for continuous control of radon concentration in 
water is described. It consists of a chamber in which radon is ex- 
tracted from water, a standard unit for registrating a-particles, a 
counting unit and a logger. The set-up can be used to predict earth- 
quarks by observing time variations of radon concentration in 
waters. A low concentration (about=approximately 107 *° curie/ 
liter) of radon in water could be controlled. 


5262 (JINR—13-80-403) Deuterium _ track-sensitive 
target in a hydrogen bubble chamber. Sazonov, S.G.; Tolma- 
chev, V.T. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1980. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOI. 

The possibility of deuterium target applications in hydrogen 
medium is studied. This work is aimed at choosing the operating 
parameters for a deuterium-hydrogen system and determining the 
main requirements of a target design. Required target wall thick- 
ness is calculated. Optical distortions due to hydrogen convection 
around the target are evaluated. The principal scheme for deuter- 
ium target placed in hydrog.en bubble chamber is given and the 
basic relations to calculate the elements of target expanded joint are 
obtained. The study shows the feasibility of technical implementa- 
tion of track-sensitive target within the selected working param- 
eters and it can serve as a base for design development. 


5263 (JINR—13-80-464) Design and bench test of yro- 
portional chambers for the BIS-2 spectrometer. Ajkhner, G.; 
Aleev, A.N.; Areffev, V.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1980. 10p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A construction and results of bench tests of proportional 
chambers (PC) of a BIS-2 spectrometer are described. Dimensions 
of PC working regions vary from 400x300 to 1000x600 mm. Specif- 
ic features of the large PC construction having working region di- 
mensions over 820x300 mm and peculiarities of electronics connec- 
tion to PC are considered. Results of investigations into the deter- 
mination of charged particle registration efficiency depending on a 
high voltage, noise properties on a plateau “region of an “efficien- 
cy-voltage” curve, dependence of PC characteristics on a gas con- 
tent, long-time stability, influence of “supports” are given. It is con- 
cluded that it is expedient to use Ar+13%CO.+3%C,HsO 
H+0.3%CBrFs gaseous mixture as a working mixture. 


5264 (JINR—13-80-535) Microchannel plates in experi- 

mental nuclear physics. Dmitriev, V.D.; Luk’yanov, S.M.; 

Penionzhkevich, Yu.Eh.; Sattarov, D.K. (Joint Inst. for Nu- 

clear Research, Dubna (USSR). Lab. of Nuclear Reactions). 

Ley ~? (In Russian). NTIS (US Sales Only), PC A02/ 
AOl. 

The presently available data on different characteristics of 
microchannel plates are briefly reviewed, and possible applications 
of these plates in experimental physics are considered. The electron 
multipliers manufactured in the form of microchannel plates have 
recently been widely used in various fields of science and technol- 
ogy. Good time characteristics, a high position sensitivity, an ade- 
quate detection efficiency for y-rays, electrons and ions with ener- 
gies up to several hundreds of keV make the microchannel plates a 
promising instrument for use as detectors and their component 
parts in different nuclear-physical studies. 


5265 (JINR—13-12752) Technique for thin large diame- 
ter focusing mirrors fabrication. Jordanov, A.B.; Sergeev, 
S.V.; Feshchenko, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1980. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 
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A simple technique for the fabrication of thin large diameter 
focusing mirrors is described. Such mirrors are used for transmit- 
ting radiation from the Cherenkov counter radiator to the PEM 
photocathode. This simple technique is based on fixing the film sur- 
face, bended due to pressure difference, by means of polymerizing 
substances (epoxyamine resin, polyurethane foam, acryl). It permits 
to fabricate a cheap mirror both with constant base thickness and 
that decreasing or increasing from the centre to the edge. The 
focus distance is determined by the value of pressure difference, 
bending the film. Some mirror samples of diameters 30 and 60 cm 
and with the focus distance of about 20 and 40 cm, respectively, 
have been fabricated of the K-115 epoxide compound. With the 
mirror base thickness of about 1.5 mm, d value (weight/square 
ratio) is 0.125 g/cm* h/xsub(0) ratio is approximately 6x10~* (h - 
the average base thickness, xsub(0) - radiation length of the mirror 
base). Membrane bend values along its axial cross section are pre- 
sented (the membrane diameter is 310 mm, the bend in the center is 
5, 10, 20 and 40 mm). The membrane is made of the metallized 
polyethyleneterephthalate film 12 mm thick. Measuring error is +- 
0.025 mm. 


5266 (JINR—R-1-13037) Methodical aspects of particle 
decay detection with lifetime H< =10~** s in nuclear photoe- 
mulsions. Tolstov, K.D.; Khushvaktova, A.A.; Shabratova, 
G.S. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of High Energy). 1980. Sp. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

Methodical possibilities of nuclear photoemulsions for de- 
tecting decays of short-lived particles at the distances upto 10 um 
from their birth production point - the primary star top are investi- 
gated. The investigation has been performed for angles between 
decay products euo.al to 1 deg, 5 deg and 11 deg. It is shown that 
at the angeles upto 2 deg the “noises” of measuring microscopes 
and ionization losses fluctuations on particle tracks from primary 
star do not permit to conclude unimagiously as to the existence of 
secondary particle centre at the distances upto 10 ym from the pri- 
mary star top. The increase in scattering angles allows one to ad- 
vance to region of smaller distances. 


5267 (JINR—R-10-80-162) Data compression at filmless 
readout of the streamer chamber information. 1. Methodical 
aspects and general concepts of compression. Baila, I.; Osos- 
kov, G.A.; Prikhod’ko, V.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Ree aa and 
Automation). 1980. 14p. (In Russian). (US Sales 
Only), PC A02/MF AO1. 

It is supposed that the system of filmless detecting and proc- 
essing the visual information from “RISK” streamer chamber will 
comprise the effective on-line data compression algorithm. The role 
of the basic methodological principles of chamber image film proc- 
essing in Righ Energy Physics for building up such system is ana- 
lysed. On the basis of this analysis the main requirements are for- 
mulated that have to be fulfilled by the compression algorithm. The 
most important requirement consists in securing the possibility of 
the input data reprocessing, if problems in the off-line recognition 
occur. Using a vector system representation of primary data, the 
on-line data compression philosophy is proposed that embodies the 
following three principles: universality, parallelism and input data 
reconstructibility. Excluding of the recognition procedure from the 
on-line compression algorithm causes the compression factor reduc- 
tion. 


5268 (JINR—R-10-12606) Program package for ex- 
press-analysis of geometrical reconstruction results and event 
kinematical identification. Badalyan, S.G.; Glagolev, V.V.; 
Ivanov, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Com uting Techniques and Automation). 
Lg 13p. (In Russian). NTI S (US Sales Only), PC A02/ 


a program package for express-analysis of the calculation 
results by means of geometrical and kinematical programs is de- 
scribed along with its application in the film information processing 
system with JINR heavy liquid bubble chambers. Programs of 
package permit to carry out different methodical investigations at 

tical processing of chamber picture measurements and to 
raise the effectivity of computer use. The package is supplied with 
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the means of program generation by users tasks in order to provide 
possibilities to work with program package for wide circles of 
users. The package programs are written in the FORTRAN algor- 
ithmical language in accordance with requirements of the HYDRA 
modular programming system. At present the express-analysis pro- 
gram package is widely used on the CDC-6500 computer. The pro- 
gram package occupies in the CDC-6500 storage 24-30 thous. 
words. The total time necessary for analysing 1000 events including 
the program receipt, constitutes 27-55 s. 


5269 (JINR—R-10-12977) information 
and the Laboratory of Nucle- 


acquisition processing system of 

ar Problems. Medved, S.V.; Ozerov, E.B.; Sinaev, A.N.; Fo- 
minykh, V.I.; Fominykh, M.I; Tsupko-Sitnikov, V.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1980. 10p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

Spectrometric information acquisition and processing sys- 
tems of the Laboratory of Nuclear Problems is described. It is 
based on available multichannel analysers and computers. New 
modes of operation, multidimensional measurement systems, special 
automatic devices and connection between separate devices and 
JINR central computing complex have been developed. Some addi- 
tional facilities developed are introduced, which allow to increase 
possibilities of standard techniques and to create flexible and high 
efficiency system for acquisition and processing of spectrometric in- 
formation. Software for all stages of experimental data acquisition 
and processing is developed. 


5270 (JINR—R-11-80-484) Method for syndrome coding 
and its application to fast hardware data selection based on 
the processors operating in the GF(2sup(m)) Galois field. Ni- 
kityuk, N.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). ye ha (In Russian). 
NTIS (US Sales Only), PC A02/MF 

The method of syndrome coding Fy - compression read 
out from multiwire proportional chambers that has been previously 
proposed is generalized in case of its application to registration of 
the coordinates of events detected. The questions of execution of 
arithmetic and algebraic operations on the Galois field elements and 
their hardware implementation are considered. The method of com- 
putation is presented of a specialized processor for parallel comput- 
ing the coordinates of three sparks. The estimate of its speed is 
equal to 185 ns. Data compression, data selection and coordinate 
calculations are performed without use of memory elements and 
timing pulses. 


5271 (JINR—R-13-80-88) Cryogenic system 
spectrometer. A liquid hydrogen target in the streamer cham- 
ber. Borzunov, Yu.T.; Vertogradov, L.S.; Vinogradov, 
V.N.; Golovanov, L.B.; Grigor’ev, A.I.; Mayer, A.; 
Tsvinev, A.P.; Chumakov, V.F. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1980. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A liquid hydrogen target of the RISC spectrometer streamer 
chamber and its cryogenic system on the base of PPH-110 Philips- 
cryogenator are considered. The target is made of dielectrical mate- 
rials. It has a minimum quantity of matter in a solid angle greater 
than 3a strad. Dimensions of working volume are: diameter - 23 
mm, length - 198 mm. A closed cycle of hydrogen (deuterium) con- 
densation and recondensation is realized in the cryogenic system. A 
target thickness upon hydrogen is constant with precision not 
worse than 1%. The total quantity of liquid hydrogen in the cryo- 
genic system is near 1 1. The target has been successfully used in 
some experiments with RISC spectrometer on 40 GeV/c negative 
hadron beam. 


5272 (JINR-R—6-80-668) Relative method for ey coin- 

cidence spectra processing and nuclear decay scheme con- 

struction. Budzyak, A.V.; Gromov, K.Ya.; ‘ 

V.V.; Marchuk, A.A.; Usmanov, R.R. (Joint Inst. for Nu- 

clear Research, Dubna (USSR). Lab. of Nuclear Problems). 

= 8p. (In Russian). NTIS (US Sales Only), PC A02/MF 
1. 
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A relative method is given for analysing coincidence spectra. 
The normalized ratios of photopeak areas in the spectra of ey coin- 
cidences to corresponding areas in the single spectrum of y-rays are 
specified as “scheme ratii”. The recurrence formula connecting 
scheme ratii with level numbers and intensities of gamma transitions 
is derived. 


§273 (JINR-R—13-80-516) Utilization of beta spectrom- 
eter with a toroidal magnetic field for study on the e~ / angu- 
lar correlations. Budzynski, M.; Kuznetsov, V.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1980. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

A possibility of using a high-transmission beta-spectrometer 
to study e-y angular correlations is considered. In the spectrometer 
suggested, e~ -y angular correlation measurements are carried out at 
8 positions of electron detectors. The solid angle equals 15 deg. 
Si(Li)-detectors of 2x10 mm dimensions located on the cylinder 
with the 15 mm diameter are used to detect electrons. The block 
diagram of electronics to measure e~ -y angular correlations, is pre- 
sented. A short review of available set-ups to study e-y and ‘y~y an- 
gular correlations with the use of several detectors, is given. These 
set-ups are compared with the proposed one. The possibility of 
using this set-up to study e-y angular correlations at the decay of 
shortlived nuclides in the on-line experiment: protons - target - 
mass-separator - beta-spectrometer, is discussed. 


5274 (JINR-R—13-80-618) Preamplifier for multisec- 
tion liquid argon ionization chamber. Akimov, Yu.K.; Do- 
dokhov, V.Kh.; Zhukov, V.A.; Kalinin, A.I.; Nguen Ngok 
Lam; T yupikov, V.K.; Shilov, 'S.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1980. 
4p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A compact device of 24 preamplifiers intended for operation 
at low temperature (approximately 77 K) is described. Each pream- 
plifier is placed on the 47x25 mm panel and has a gain of about 50. 
At the use of TiS-75 input transistor noises for 120 pF capacity are 
5 keV for semiconductor detector and 90 keV for the liquid argon 
ionization chamber. The drift of all the device per day is not more 
than 1 channel. 


§275 (KFTI—79-40, pp 70-73) Choice of optimal geo- 
metric parameters in a "source-sample-detector”’ paren 5 X- 
ray fluorescence analysis with Si(Li) detector ys 109Cd, 


Leonov, A.I.; Zaichik, V.E. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk. Nauchno-Issledovatel’skij Inst. Medit- 
sinskoj Radiologii). 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

In General and nuclear physics. 

Optimum geometrical parameters in the source-sample-detec- 
tor system during X-ray fluorescence analysis of elemental compo- 
sition of thin samples have been determined. The system uses a 
10°Cd source to excite fluorescence, and a Si(Li)-detector. It is 
shown that when using lead as a structural material the optimum 
thickness of shielding against direct entrance of 1°°Cd emission into 
the detector crystal constitutes 3 mm, while that of the rim separat- 
ing the collimating aperture and the *°°Cd source constitutes 1 mm. 
Providing the useful-signal counting rate is greater or comparable 
with the background counting rate, the following parameters are 
optimum: the sample radius is 7-10 mm, the distance between the 
plane in which the sample surface is located and the radioisotope is 
2-5 mm, the angle between the symmetry axes of the Si(Li) crystal 
and the source is 30 deg, the collimator radius is 5-8 mm. It is 
shown that to provide the most effective employment of the X-ray 
fluorescence analysis for quantitative determination of element con- 
centrations in biological samples under conditions of a thin layer it 
is necessary to use a ring Cd source with a radioactivity of about 
100 mCi, an internal diameter of 8 to 10 mm, and a maximum sur- 
face specific activity. 


5276 (KIYI—79-9) Preliminary gamma-spectrometry 
data processing. Strizhak, V.I.; Sit’ko, S.P.; Simonenko, 
V.M. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). 1979. 27p. (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1. 

We use the finite difference method (FDM) for differenti- 
ation, interpolation, smoothing, etc. in a unified algorithm. The dif- 
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ferential properties (DP) formulation, symmetry, convergence, and 
other aspects of smoothing are explored. Obtained explicit least 
square method (LSM) formulas for equidistant by argument spectra 
up to the Sth degree polynomial fit and for inequidistant spectra 
parabolic fit are given in the appendicies. The method may serve 
for y-ray, energy, and efficiency calibration, and other spectra pre- 
iminary processing. 


5277 (KURRI-TR—190) Short-term study meeting on 
solid state track detection of radiations. Twata, S. (ed.). 
(Kyoto Univ., Kumatori, Osaka (Ja oN Research Reactor 
Inst.). 1979. 69p. (In Japanese). (CO — )). 
NTIS (US Sales Only), PC A04/MF 

From Meeting on solid state ~—y ee of radiations; 
Kumatori, Osaka, Japan (29 May 1978). 

Individual papers were indexed separately. 


5278 (LBL—13184) Use of CCDs in the Time-Projec- 
tion Chamber. Jared, R.C.; Fujita, T.Y.; Jackson, H.G.; 
Sidman, S.B.; Goulding, F. S. (Lawrence Berkeley Lab., CA 
(USA)). Oct’ 1981. Copunet W-7405-ENG-48. 5p. (CONF- 
811012—29). NTIS, PC A02/MF AOl. Order Number 
DE82003715. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The Time-Projection Chamber produces 3-dimensional infor- 
mation about the multiple tracks of reaction products produced by 
e*e™ collisions at the center of the chamber. Two dimensions (r, 
phi) result from processing signals from proportional wires and in- 
duction pads (a total of 17,000 signals) mounted at the end planes. 
The third (axial) dimension is obtained by measuring the drift time 
of ionization from the particle tracks to the end planes. To achieve 
this, all wire and pad signals (suitably shaped to about 500 ns 
width) are stored in Charge Coupled Devices (CCDs) which, at 
any moment, hold 45.5 ys of signal history clocked in at a sampling 
rate of 10 MHz. About 40 ys after a master trigger, the history is 
frozen by stopping the clocking action, and a slow clock mode (20 
kHz) is initiated to read out the stored samples which are then digi- 
tized (9 bits) and processed by an on-line computer. A total of 
17,000 channels x 455 samples (each digitized to 9 bit accuracy) is 
stored in the CCDs (i.e., about 70M bits) for each event. The pulse 
shaping philosophy, the design of the CCD units, the drivers and 
the testing procedures are described. 


5279 (NITAR—23(431)) Model for current kinetics of a 
direct charge rhodium detector in a two-group neutron field 
and algorithm for flux density reconstruction. Karatsuba, 
Yu.M. (Nauchno-Issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrov (USSR)). 1980. 21p. (In Russian). 
NTIS (US Sales y), PC A02/MF AO1. 

A current kinetics equation in a two-group nonstationary 
neutron field is sequentially derived for the direct charge rhodium 
detector. A structure of concentrated macroparameters of the kinet- 
ics model is obtained. It is shown that if distributions over an emit- 
ter of radioactive nuclei, contributed to their appearance of thermal 
and epithermal components of a neutron field, are close to each 
other, the inverse problem of density thermal flux recovery over 
measured detector current is linear. A compact analytical solution 
of the inverse linear problem has been proposed. The macropara- 
meters of the kinetics model are integrated into the complexes the 
number of which is required as a minimum for flux restoration. It is 
shown that these complexes may be experimentally found by the 
methods conventional for identification of linear system parameters 
and for experimental study of neutron fields. 


5280 (NIIAR—43(402)) Specialized gamma spectrometer 
based on the M-6000 computer. Glushak, C.M.; Rabinovich, 
A.D.; Rusakov, V.L.;  Shipilov, V.I. (Nauchno- 
Issledovatel skij Inst. Atomnykh Reaktorov, yy 
(USSR)). 1979. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl1. 

Developed is a specialized gamma-spectrometer, based on 
ASVT M-6000 complex, to which additionally switched are an in- 
crement channel and OSK-2 display, oined by the coupling device 
of the oscillograph. The spectrometer permits to check and obtain 
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characteristics of semiconductor detectors and units of spectrome- 
tric line. The developed programs make it possible to examine the 
spectrum and to mark it with a light pencil, to process isolated 
peaks and to calibrate the whole spectrometric line. The programs 
are made in a module form and can operate both off-line and in the 
general system of the experiment carrying out. The whole program 
complex and the equipment have been checked at processing real 
spectra for determination of integral non-linearity of amplitude-nu- 
merical transformers in 4096 channels and for the investigation of 
loading properties of spectromic line. 


5281 (NRPB-IE—19) Instrument evaluation no. 19. 
Wogan Radix 2000 radiation survey meter. Burgess, P.H.; 
Iles, W.J. (National Radiological Protection Board, Harwell 
(UK)). Jun 1980. 13p. NTIS (US Sales Only), PC A02/MF 
AOl. 


The Radix 2000 is a portable, battery-operated, exposure rate 
meter covering the range from 0.1 to 1000 mRh~*. It is manufac- 
tured by G.J. Wogan and Co. Ltd, Bagshot, Surrey. The instru- 
ment is designed to measure X- and y-radiation over the energy 
range of 45 keV to 2 MeV. The radiation detector is an energy- 
compensated Geiger-Mueller tube. The facilities and controls of the 
instrument and its radiation, electrical, environmental and mechani- 
cal characteristics were evaluated and are compared with the re- 
quirements of the International Electrotechnical Commission. The 
instrument was found to be suitable for the measurement of X- and 
y-radiation above an energy of 40 keV at intensities between ap- 
proximately 0.3 and 300 mRh~*. It was found to have good energy 
response and polar response, and good battery life, but linearity on 
the higher decade of each range, as well as some aspects of the 
design and construction of the instrument, were found to be poor. 
The cost in March, 1980 was Pound200. 


5282 (NRPB-IE—20) Instrument evaluation no. 20. 
Unit inspection U3C radiation survey meter. Burgess, P.H.; 
Iles, W.J. (National Radiological Protection Board, Harwell 
(UK). Jun 1980. 12p. NTIS (US Sales Only), PC A02/MF 
AOl. 

The Unit Inspection U3C is a portable, battery-operated, ex- 
posure rate meter covering the range from 0.1 to 1000 mRh™*. It is 
manufactured by the Unit Inspection Co., Swansea, and marketed 
by Testrade Ltd., West Drayton, Middlesex. It is designed to meas- 
ure X- and y-radiation over the energy range 30 keV to 3 MeV. 
The radiation detector is an energy-compensated Geiger-Mueller 
tube. The facilities and controls of the instrument and its radiation, 
electrical, environmental and mechanical characteristics were evalu- 
ated and are compared with the requirements of the International 
Electrotechnical Commission. The instrument was found to be a 
good general purpose exposure rate meter with a wide dynamic 
range (0.2 mRh™' to 1 Rh™*), good energy response and reasonably 
good polar responses, long battery life, and good general standard 
of design and construction. The cost in February 1980 was 
Pound240. 


(RI—128) Gamma spectrometer on the base of the 
DGDK detector, the BUS-2 input device and the AI-4096-3M 
analyzer on-line with the M-6000 computer. Gofman, F.Eh.; 
Zavorotkin, A.A.; Ivanov, N.A.; Kalentarov, N.S.; Lu- 
zyanin, Eh.N.; Mosyazh, V.M.; Orlov, V.1.; Polukhin, A.S. 
(Radievyj Inst., Leningrad (USSR)). 1980. 25p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. 

The modernized gamma spectrometer operating on-line with 
the M-6000 computer is described. For improving the stability of 
the spectrometric complex operation a generator of stable ampli- 
tude developed on the base of the Bradley scheme is introduced 
into the input device. The results of measurements of temperature 
instability of the spectrometer energy scale have shown that it does 
not exceed 0.01%/deg C. Two methods of miscalculation account 
and random pulse superpositions in the electronic spectrometric 
channel have been experimentally investigated. It has been found 
that the method of normalization by the peak are of the stable fre- 
quency pulse generator allows to measure counting rates in total 
absorption peak with 1% accuracy at input loadings up to 10000 
imp/s. The exposition mode by “live” time with correction is char- 
acterized by somewhat less accuracy. The energy resolution of the 
spectrometer on line of 1333 keV at a loading up to 30000 imp/s is 
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less than 5 keV. A particular attention is given to the description of 
the connection channel of a modernized gamma spectrometer with 
distance detector location. 


5284 Large scintillator array for particle 
identification by time of flight. Bell, K.W.; Blissett, J.A.; 
Foster, B.; Hart, J.C.; Parham, A.G.; Pa e, B.T.; Proud- 
foot, J.; Saxon, DH; Woodworth, PLL. (Science Research 
Council, Chilton (UK). Rutherford and Appleton Labs.). Jul 
1980. 31p. NTIS (US Sales Only), PC AO AOl. 

The design and method of operation of a large scintillator 
array used for particle identification by time of flight is described. 
The calibration of the array and the consequences of having ap- 
proximately 1.1 radiation lengths (approximately 10 cm) of alumin- 
ium in the particle flight-path are described in detail. 


5285 (RL—80-082) Charge-coupled devices for particle 
detection with high spatial resolution. Farley, F.J.; Damerell, 
C.J.S.; Gillman, A.R.; Wickens, F.J. (Science Research 
Council, Chilton (UK). Rutherford and Appleton Labs.). 
Oct 1980. 28p. NTIS (US Sales Only), PC A03/MF AOl. 

The results of a study of the possible application of a thin 
microelectronic device (the charge-coupled device) to high energy 
physics as particle detectors with good spatial resolution which can 
distinguish between tracks emerging from the primary vertex and 
those from secondary vertices due to the decay of short lived parti- 
cles with higher flavours, are reported. Performance characteristics 
indicating the spatial resolution, particle discrimination, time resolu- 
tion, readout time and lifetime of such detectors have been ob- 
tained 


(SAAS—258) Application of CAMAC in low-level 
activity measurements. Loessner, V. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Demo- 
cratic Republic)). 1980. 20p. (In German). NTIS (US Sales 
Only), PC A02/MF AOl. 

A description is given of the measuring and data processing 
facilities designed for use in the bioassay laboratory which is now 
under construction in the SAAS. The detector units, especially 
alpha and quantum spectrometers, are linked to a PDP11/34 based 
CAMAC system enabling fully-automatic data acquisition and proc- 
essing operations to be made by making use of an event-driven 
technique via CAMAC interrupts. 


5287 (SAAS—265) Measurement of radon in the breath. 
Schlueter, W. (Staatliches Amt fuer Atomsicherheit und 
Strahlenschutz, Berlin (German Democratic Republic)). 
1980. 14p. (In German). NTIS (US Sales Only), PC A02/ 
MF AOl. 

A method is described for determining low radon concentra- 
tions in the exhaled air of persons to be examined for internal 
radium contamination. It involves the following steps: (1) sampling 
and adsorption of radon on activated charcoal at -90 °C; (2) de- 
sorption and transfer or radon to an alpha-scintillation counting 
system; (3) determination of the radon content. For a 30-min sam- 
pling period, the 3o error of the overall background corresponds at 
best to a radium body burden of about 3.7 Bq (100 pCi). 


5288 (SLAC-PUB—2791) Integrated amplifier and 
sample-and-hold analog multiplexer module. Bernstein, D.; 
Hutchinson, D. (Stanford Linear Accelerator Center, CA 
(USA)). 1981. Contract AC03-76SF00515. Sp. (CONF- 
811012—3). NTIS, PC A02/MF AOl. Order Number 
DE82001794. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The integrated amplifier and sample-and-hold analog multi- 
plexer-ISHAM, is a proportional wire chamber analog readout 
module. It includes the front-end amplifier, the gated integrator and 
the sample-and-hold analog multiplexer. A density of 24 channels 
per module was achieved in a nonstandard multilayer P.C. board. 
Besides the above mentioned functions, the module provides: the 
control circuits for the Read-In and the Read-Out of the wire sig- 
nals, the control circuits for the calibration of the 24 amplifiers, and 
the neutral trigger information. As an additional feature, the high 





voltage required by each wire is also supplied. The gain is 5V 
output voltage at 20 pC input signal charge. The equivalent input 
noise charge is 4 x 10~*°C for the channel only and 6 x 10~** for 
the entire system. The nonlinearity is better than 0.1% f.s. and the 
crosstalk is less than 1%. The Z-position resolution achieved is 1%. 


5289 (UCID—19209) Image-restoration “one ok 
on a model of the image-formation process. M 
(Lawrence Livermore National Lab., CA (USA), or 
1981. Contract W-7405-ENG-48. 40p. NTIS, PC A03 
A01. Order Number DE82001148. 

The feasibility of a new image restoration technique is inves- 
tigated. This technique is based on a model of the image formation 
process. Its primary use would be to accurately determine edge lo- 
cations in radiographic images. 


(UCRL—53208) Gamma-ray-spectroscopy follow- 
og high-flux 14-MeV neutron activation. Williams, R.E. 
(Lawrence Livermore National Lab., CA (USA)). 12 Oct 
1981. Contract W-7405-ENG-48. 178p. NTIS, PC A09/MF 
A0l. Order Number DE82002921. 

Thesis. 

The Rotating Target Neutron Source (RTNS-D, a high-in- 
tensity source of 14-MeV neutrons at the Lawrence Livermore Na- 
tional Laboratory (LLNL), has been used for applications in activa- 
tion analysis, inertial-confinement-fusion diagnostic development, 
and fission decay-heat studies. The fast-neutron flux from the 
RTNS-I is at least 50 times the maximum fluxes available from typi- 
cal neutron generators, making these applications possible. Facilities 
and procedures necessary for gamma-ray spectroscopy of samples 
irradiated at the RTNS-I were developed. 


5291 (UCRL—85937) Wide-range monitor for pulsed x- 
ray sources. Kaifer, R.C.; Jenkins, T.E.; Straume, T. (Law- 
rence Livermore National Lab., CA (USA)). 12 Oct 1981. 
Contract W-7405-ENG-48. Sp. (CONF-811012—4). NTIS, 
PC A02/MF AO1. Order Number DE82001639. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

A mgnitoring instrument based on a high-pressure ionization 
chamber has been developed that measures average dose rates as 
low as 0.1 mR/h and responds linearly to short pulses at dose rates 
up to 1.2 x 10’° R/h. Its sensitivity can be remotely changed by a 
factor of 10‘, to enable accurate measurement of both background 
radiation and very high intensities such as can be expected from ac- 
celerator beam-spills. The instrument's detector-electrometer pulse 
response was measured using a dose-calibrated field-emission accel- 
erator having a 30-ns pulse width. 


5292 (UM-P—80/36) Experimental determinations of 
directional - correlation solid-angle attenuation factors for 
Ge(Li) y-detectors; comparison of experimental and calculat- 
ed values. Bolotin, H.H. (Melbourne Univ., Parkville (Aus- 
tralia). School of Physics). 1980. 39p. NTIS (US Sales 
Only), PC A03/MF AOl1. 

A modification and refinement of a technique to expermen- 
tally determine the solid-angle attenuation factors for finite Ge(Li) 
or high-purity Ge gamma-ray detectors in angular correlation/ dis- 
tribution measurements is presented. The modified method is de- 
scribed, a detailed exposition and assessment of its inherent uncer- 
tainties presented, and comparisons are made with versions of it 
proposed earlier. Experimental determinations of the attenution fac- 
tors obtained by use of this modified technique are critically com- 
pared with calculated values for the same detector and experimen- 
tal particulars. The overall advantages and disadvantages of the use 
of the technique in preference to reliance on calculated attenuation 
factors are considered, evaluated, and assessed. The modified tech- 
nique is found to be appropriate and to allow, both in theory and 
practice, accurate and precise determinations of the attenuation co- 
efficients to be made. We nevertheless conclude that available cal- 
culational techniques are highly reliable and, at the same time, to be 
preferred on practical grounds. 
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5293 (ZfK—414) Efficiency calibration of NE 213 scin- 
tillators. Guratzsch, H.; Moesner, J.; Schmidt, G. ———- 
linstitut fuer Kernforschung, Rossendorf_ bei 
(German Democratic ublic)). Jun 1980. 10p. (In 
German). NTIS (US Sales y), A02/MF AOl. 
Detection efficiencies of two neutron detectors with NE 213 
scintillators were measured between 6 and 16 MeV. The detectors 
have been used in an experiment determining the neutron-neutron 
effective range. In order to obtain efficiency values as they were 
realized in the special shielding arrangement of this experiment 
time-of-flight spectra of neutrons scattered on polyethylene and 
graphite were measured at neutron energies 8.7, 11.5 and 14.7 
MeV. The efficiency was derived from the number of neutrons 
scattered on the hydrogen of the polyethylene scatterer. The spec- 
tra were simulated by Monte Carlo technique using the Stanton 
code for the efficiency values and approximated by analytic func- 
tions. Normalization factors have been determined by fitting the 
simulated spectra to the experimental ones using the chi? minimum 
method. These factors were used to correct the efficiency curve re- 
sulting from the Stanton code. The energy dependence of this 
curve was also compared with the measurement performed by 
Drosg. 


5294 (LA-tr—81-32) Detectors using secondary emission 
results: anticipated developments on Saturn 2 surfaces. 
Perret, R. (Los Alamos National Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. Translated from Commissariat a 
l‘energie Atomique, Institut National de Physique Nucleaire 
et ‘e~ des Particules, 1977. 17p. NTIS, PC A02/MF 
A01. Order Number DE82002305. 

At the present time (and for the Saturn 2 project), the con- 
trol of beams is accomplished by a network of ionization chambers 
(= 35). These detectors are of the insertable type. The chambers 
allow adjustment of the beam (position, focusing, calculation of the 
flux density), but the matter of which they are composed most 
often makes it impossible to leave them for prolonged periods ex- 
posed to the beam. It was necessary to supplement the set of ioniza- 
tion detectors with another set of secondary emission detectors, a 
type of detector which can remain in the beam and which can, con- 
sequently, permanently ensure its visualization during experiments. 
A study was started on the secondary emission, the performance of 
the material and behavior of the vacuum in which the detector is 
inserted and we were able to construct a monitor, then a profile 
detector. 


5295 (INIS-mf—6042, pp v) Comparison of whole- 


counters in CMEA countries. Langer, V.; Malatova, I. [nd 
(In Czech). Dep. NTIS (US Sales Only). 

From 9. radiation hygiene days; Jasna pod Chopkom, 
Czechoslovakia (4 Dec 1978). 


5296 (DOE/ER/40025—4) Measurement of resolution. 
(Colorado Univ., Boulder (USA)). [nd]. Contract AC02- 
82ER40025. 5p. NTIS, PC A02/MF A0Ol. Order Number 
DE82003706. 

Measurement results are given for dirft chamber resolution. 


(GHT) 
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4195, 4196, 4197, 4198, 4752, 4834, 5156, 5651, 5734 


5297 (AECL—6438) Instrumentation, computer ——_ 
and experimental techniques used in Fn my = 
friction studies at WNRE. Sprugmann, K.W.; Michie TC. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Apr 1980. 276p. 
NTIS (US Sales Only), PC A13/MF AO1. 

A detailed and comprehensive account of the equipment, 
computer programs and experimental methods developed at the 
Whiteshell Nuclear Research Estalbishment for the study of low- 
frequency internal friction is presented. Part 1 describes the me- 
chanical apparatus, electronic instrumentation and computer soft- 
ware, while Part II describes in detail the laboratory techniques 
and various types of experiments performed together with data re- 
duction and analysis. Experimental procedures for the study of in- 
ternal friction as a function of temperature, strain amplitude or time 
are described. Computer control of these experiments using the 
free-decay technique is outlined. In addition, a pendulum constant- 
amplitude drive system is described. 


(CEA-CONF—5284) Measurement of the absolute 
+ at high Schley, R.; Leveque, J.P.; 
Davoine, C.; Metauer, G.; Gantois, M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Div. de Metallurgie et d’Etude des Combustibles Nu- 
cleaires). Jul 1980. 16p. (In French). (CONF-800670—5). 
NTIS (US Sales Only), PC A02/MF AO1. 
From 7. European thermophysical properties conference; 


——- > ¥- (30 Jun 1980). 

work describes the measurement, in the range of the 
high temperatures, of the absolute thermopower of thermoelectric 
materials and the technological resolutions of the problems encoun- 
tered. The method defined is applied to the measurement of ther- 
moelectric power of binary alloys Mo-Nb at different compositions. 
The results permit to define the two components of a new thermo- 
couple whose thermoelectric power is similar to those of W-Re 
thermocouples but which is less sensitive to transmutations under 
irradiations. 


5299 (DOE/ER/10583—2) Near neighbor separations of 
surface atoms. Progress report. esota Univ., St. Paul 
(USA)). 1981. Contract AC02-80ER10583. 18p. NTIS, PC 
A02/MF A0O1. Order Number DE82002166. 

The construction phase of the work to develop a technique 
to measure near-neighbor distances of low-Z atoms that are ad- 
sorbed at solid surfaces is nearly complete. The instrument will 
measure EXAFS-like variations that are associated with core-level 
loss features in the secondary yield of high-energy electrons. The 
goal is to then combine the knowledge of these spacings with anal- 
ysis of electron diffraction data to determine the structure of sur- 
faces. The apparatus that was constructed is described. It became 
apparent in the course of this work that the instrument would also 
be well suited for reflection high-energy electron diffraction 
(RHEED), and therefore the applicability of RHEED to studies of 
surface structure was investigated. Exploratory measurements were 
made on an existing RHEED system that was available. The con- 
clusion is that RHEED is ideally suited to study the distribution of 
steps on surfaces. 


5300 (DOE/EV/04346—T1) Integrated devices of semi- 
conductor metal-oxides in conjunction with silicon for solid- 
state gas sensors. Progress report, January 1, 1980-May 30, 
1981. Jordan, A.G.; Advani, G.N.; Berg, D. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA)). Jal 1981. Contract 
AS02-77EV04346. 63p. (COO—4346-3). NTIS, PC A04/ 
MF AOl1. Order Seenties DE82000397. 


This report addresses itself to further progress in the use of 
SnO, thin films as solid state gas sensors. Films of SnO2, prepared 
by the radio frequency sputtering technique, were doped with anti- 
mony and tested in H2 and CO in order to elucidate the mecha- 
nisms of gas sensitivity. Improvements in the response and recovery 
times were then obtained by the incorporation of gold in the oxide 
material. Zeolite films were deposited on the SnOz films in order to 
enhance the selectivity process of gas sensors. Finally, a working 
device was prepared using state-of-the-art fabrication techniques. 


5301 (FEI—945) Systems for multidetector and multidi- 
mensional time analysis. Mironov, A.N.; Nesterenko, V.S. 
(Gosudarstvennyj hr: Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1979. 
14p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

Principles of construction of multidetector (MDA) and mul- 
tidimensional (MDTA) for time analysis in the nanosecond range 
are revealed. The MDA essence is in the usage of one analog-to- 
digital converter (ADS) for measuring events registered by several 
detectors. Presented is the ADC functional diagram realizing the 
following possibilities: usage of one ADC for supplying several in- 
dependent experiments, usage of one ADC for measuring the distri- 
bution of events genetically connected with each other, usage of 
additional inputs into the system for the receipt of auxiliary infor- 
mation for the experiment control. MDA includes the following 
functional units: ADC, detector number coder, device for prelimi- 
nary processing of the event devices for the ADC code transforma- 
tion and detector number code transformation. The MDTA scheme 
is presented for the case of measuring two-dimensional distributions 
from not less than 2 detectors. A simple principle of organization of 
corder number interaction and the ADC pair based on the fact that 
the first signal from every pair of signals is fed on one ADC and 
the second one on the other ADC; but event codes with ADC are 
communtated depending on number code. 


(FEI—1071) Installation for study on the initial 

sage of radiation defects in slls by means of the Xeray di 

fraction. Zakharov, O.P. (Gosudarstvennyj Komitet po 

7 l'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskij Inst.). 1980. 19p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. 

A brief description of the automatic installation for study of 
point defects by the methods of diffusive and small-angular X-ray 
scattering and residual electric resistance is given. The X-ray 
vaccum diffractometer with an original optic scheme, a powerful X 
ray source with a rotating anode and spherical metal monochroma- 
tor is considered. The optical scheme of the diffractometer is based 
on the principle of the permanent focusing circle at varying diffrac- 
tion angles. Described are helium chamber providing the possibility 
to irradiate and then investigate the sample without its intermediate 
heating as well as the registration system on the base of the two- 
coordinate position-sensitive detector with 128x128 channels on the 
M6000 computer base. The described installation gives the possibil- 
ity to increase the sensitivity of experiments as compared with the 
usual X ray diffraction technique more than by 5 orders by 10 times 
for account of X ray tube power increase and more than by 10‘ 
times for account of the position-sensitive detector application. 


5303 (HEDL-SA—2376) Analog compensation for 
scanned-beam intensity. Trantow, R.L. (Westinghouse Han- 
ford Co., Richland, WA (USA)). 1981. Contract AC14- 
76FF02170. 8p. (CONF-810810—27). NTIS, PC A02/MF 
A01. Order Number DE82000859. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 

An analog method was developed for compensating surface 
reflected light intensity data for predictable and unpredictable vari- 
ations in incident beam intensity. The compensation is performed in 
real time by dividing the reflected light intensity by a reference 
beam intensity which is split from the incident beam. The compen- 
sated signal is then a function of surface reflectance which is insen- 
sitive to the spatially-dependent beam intensity modulations encoun- 
tered with acousto-optic scanners, as well as to unexpected modula- 
tions introduced by laser instability, spatial filter vibration, and dust 
accumulations in the optical path. Analog circuitry, described as a 
Reference Compensated Photodiode Amplifer, was developed to 





691 / ERA VOL. 7, NO.3 


implement this compensation method in rapid beam scanning appli- 
cations. The amplifier has a frequency response which is flat within 
+- 0.5 db from dc to .5 MHz, and is capable of correcting the re- 
flected light intensity data. 


(IFVE-OEA—79-87) CAMAC modules for infor- 
+ output on TV monitor. Komarov, V.V.; Pudovkin, 
A.K.; Trofimov, N.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1979. 9p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AO1 
A display drive unit and a timing generator have been devel- 
oped to shape alpha-numeric and graphical images in the 256x256- 
point raster on the face of a standard TV monitor. Flowsheets of 
these units made in the CAMAC standard are described. The dis- 
play drive unit contains a 64 kbit memory, a point counter, a line 
counter, a synchronizing pulse shaping circuit and a buffer coordi- 
nate register. The unit memory employs integrated circuits. The 
memory records information according to instructions from the 
dataway. The maximum recording time is 3.5 ys. The timing gener- 
ator, indispensable for operation of the display drive unit, shapes a 
sequence train of pulses with a frequency of 6 MHz. The generator 
can operate both in the manual and automatic tuning modes. The 
described units have been used to advantage in the slow-extraction 
control desk equipment of the U-70 accelerator. 


(IFVE-OEA—79-116) Device for positioning and 
cattle of ch dae & ek ee oo ae a 
MELAS automatic equipment. Kryutchenko, E.V.; Fedotov, 
V.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
lg (In Russian). NTIS (US Sales Only), PC A02/ 


The structure and organization of the device for positioning 
and generation of element of track model and slice of the MELAS 
automatic equipment which is developed for measuring films from 
big bubble chambers, is described. Main features of the device are 
studied and characteristics are given as well. 


(IFVE-OEA—79-152) Magnet analog memory ele- 
ae. Multichannel analog-to-digital converter of microse- 
cond sianals. Krendelev, °v. A.; Rychenkov, V.N. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Ang Fiziki Vysokikh Ehnergij). 1979. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The magnet analog memory elements of three modifications 
for voltage-to-time interval conversion with conversion factors of 2 
and 1 yus/V and integral nonlinearity of 0.5% have been described. 
The multichannel analog-to-digital converter (ADC), used the 
magnet analog memory elements, has 32 channels in the module of 
“VECTOR” standard. The conversion factor is 250 counts/V in 
input voltage range of 2 V. The functional circuits of ADC mod- 
ules and its technical characteristics are given. 


5307 (IFVE-OEF/OEA—80-26) Display driver with re- 
fresh based on the dynamic memory. Baldin, B.Yu.; Ryba- 
kov, V.G.; Sytin, A.N. (Gosudarstvennyj Komitet po 
I’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1980. 15p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AO1. 
A memory storage for the HP1300A oscilloscope display or 
for the one of a similar type is described. The memory size is 4K 16 
bit words. The output time of 256x256 points is 33 ms and the writ- 
ing time of one point into the memory is 1.2 us. The module is de- 
signed as a SUMMA single width module and may be connected 
either to a computer interface card or to a crate dataway. Intel 
8107B-4 and 565RU1A memory microcircuits are used, their main 
characteristics are presented. The module is program compatible 
with standard HP2100A software. 


5308 (INIS-mf—6537) Contribution to the optimization 
of high-temperature calorimetric measurements at metallic 
and ceramic systems. Nuessler, H.D. (Technische Hochs- 
chule Aachen (Germany, F.R.). Fakultaet fuer Bergbau und 
Huettenwesen). 25 Oct 1979. 87p. (In German). NTIS (US 


Sales Only), PC A0S/MF AO1. 


Thesis. 

In the present work some technical improvements for an 
adiabatic high-temperature calorimeter are described that resulted 
in an increase of the measurement range and an improved handling 
of the device. The applicability of the calorimeter on ceramic sys- 
tems has been proved by determination of the specific heat csub(p: 
of four B-SisN4-mixed crystals in the system Si, Al, O, N as well as 
with the heat of linkage AHsup(f: in the system NiO-MgO. The ap- 
plication of the calorimeter for measurement of the latent heat of 
fusion and for the determination of the heat of formation in the 
liquid phase has been prepared by.pre-tests and improvement sug- 
gestions. A program system for the data evaluation has been devel- 
oped that is adjusted in form and design for the use of EDP by 
inexperienced experimenters. This program system allows the con- 
sistent evaluation of binary and ternary systems. 


(INP—1025/E-9) Multichannel analyzer type 
CMA-3, Czermak, A.; Jablonski, J.; Ostrowicz, A. "Cinstitute 
of Nuclear Physics, Krakow (Poland)). 1978. 20p. (In 
Polish). NTIS (US Sales Only), PC A02/MF AOI. 
Multichannel analyzer CMA-3 is designed for two-paramet- 
ric analysis with operator controlled logical windows. It is imple- 
mented in CAMAC standard. A single crate contains all required 
modules and is controlled by the PDP-11/10 minicomputer. Con- 
figuration of CMA-3 is shown. CMA-3 is the next version of the 
multichannel analyzer described in report No 958/E-8. 


5310 (INR—1891/14/PS/A) Computer programs index- 
ing powder diffraction patterns and refining unit cell param- 
eters. Paszkowicz, W. (Institute of Nuclear Research, 
Warsaw (Poland)). 1980. rr Available: Energetics and 
Atomic Energy Information p, Warsaw, Poland. 

Three programs used in the powder diffraction pattern anal- 
ysis are described. They are helpful in the indexing of X-ray 
powder patterns and in the refinement of the high symmetry (cubic, 
hexagonal and tetragonal) unit cell. All the programs are written in 
Fortran 4. 


5311 ee Interface unit for intercom- 
puter communication on the ITEF mini-computers. Bezuglov, 
M.P.; Bobchenko, B.M.; Zhurkin, V.V.; Zavrazhnov, G.N.; 
Fedotov, O.P. (Gosudarstvennyj Komitet po Ispol’ tee 9 
a Ehnergii SSSR, Moscow. Inst. —— 
(US ales Only), Fiziki). 1980. 12p. (In Russian). 
Only), PC A02/MF AO1. 

To provide the first-hand transmission of information be- 
tween mini-computers of the ITEF measuring computing complex, 
the interface unit for intercomputer communication is developed. 
The interface unit contains the 16-bit buffer register for storage of 
the word read from the computer storage; the 16-bit address 
counter for the storage address formation; the array counter, the 
state register and the control circuit forming controlling signals 
providing the dialog between the unit with a programming channel 
and the channel of direct access and also for the synchronisation of 
information exchange over a communication line. A unit operation 
is considered in detail and its logic diagram is presented. Informa- 
tion exchange between computers is realized bit by bit over a high- 
way communication line. The interface unit is carried out using mi- 
crocircuits of the 155 series. 


5312 (ITEF—132(1980)) Interface unit of the graphic 
display for the ES-1010 computer. Bobchenko, B.M.; Gush- 
chin, O.B.; Zhuravkov, A.V.; Zhurkin, V.V.; Zavrazhnov, 
G.N.; Fedotov, O.P. (Gosudarstvenny; ’ Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. 24p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A01. 

The interface unit for the ES-1010 computer, in which 
graphic information is represented in the form of a racter with 
256x256 dimensions, is developed for output graphic information on 
the graphic display screen. The unit contains a storage device, a de- 
coder, an adress counter, a shift register, a synchronizing circuit, a 
trackball and its counter and also a control circuit. Storage is 
scanned with the video terminal sweep frequency that provides the 
image regeneration on a screen. The storage is organized by 16-bit 





44 INSTRUMENTATION 
4403 Miscellaneous Instruments 


words. A read word is recorded into a shift register; information 
from it is taken out in 16 clock time. The information given is used 
as a video signal. A logic diagram of the interface is presented 
along with flow-sheets of some its blocks. An operation of the stor- 
age device in modes of record, reading and erasure is described. 
The developed interface unit permits to terminute information on 
the TV screen and/or the ‘’Videoton-340" display. 


5313 (JINR—13-80-498) CAMAC serial crate control- 
ler. Damatov, Ya.M.; Dehchinpuntsag, Ch.; Nikityuk, N.M.; 
Nomokonova, A.I.; Semenov, V.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of y Energy). 1980. 11p. 
(In Russian). NTIS (US Sales Only), A02 AOl. 

A CAMAC serial crate controller is described. Its signifi- 
cance grows due to a wide application in automatized systems of 
microprocessors and minicomputers. A crate flowsheet and general 
view are given. The data receiption by the controller could go both 
in a serial code and in bytes. 


5314 (JINR—13-80-514) Hybrid integrated circuit for 
charge-to-time linear conversion ultichannel 
analog-to-digital converters. S.G.; Dotsenko, 
Yu.Yu.; Man’yakov, P.K.; Fedorchenko, S.N. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1980. 1lp. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

A hybrid integrated charge-to-time conversion circuit in- 
tended for the processing of fast (5+-200 ns) pulses is described. 
The circuit contains a fast-operating transmission device carrying 
out time selection of analyzed pulses, Switching time of the trans- 
mission circuit amounts to 3.5 ns. Output interval duration is pro- 
portional to an input pulse charge value. 50 ys maximum interval 
corresponds to 256 pC input pulse charge. The circuit has relations 
on direct current, low input resistance and zero input potential. The 
circuit can be applied to analog-to digital converters for measuring 
pulse charge, time intervals and pulse amplitudes. Performances are 
the following: 2mA maximum input current of pulse, 0.3% integral 
linearity, 10-*/deg C temperature coefficient of conversion. 


5315 (JINR—13-12767) Program controlled timer in the 
CAMAC standard. Nefed’ev, O.K.; Chelnokov, L.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1979. 6p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. 

A CAMAC timer unit performed on the base TTL integral 
circuits is described. The timer contains a built-in crystal-controlled 
oscillator of 1OMHz frequency, two program controllable binary 
frequency dividers, counting and output registers of time channels. 
Time periods vary from 1 mks to 16 s and are defined by A and B 
value over T=(2sup(A)+ Bx2sup(A-3)) mks formula, where A = 
3-23, B = 1-8. At A < 3 T=B mks. The unit could be applied as 
interval timer, event timer or timer of day clock. 


5316 (JINR—13-13010) Module of DZM-180 KSR ter- 
minal interface with CAMAC dataway in “Crystal” experi- 
ment. Guzik, Z.; Forycki, A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1980. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI. 

A module for serial asynchronous data transfer in CAMAC 
standard is described. The module is used in “Crystal” experiment 
for coupling DZM-180 KSR terminal with CAMAC dataway via a 
linear interface of V24 type. It could also be implemented for junc- 
tion with linear interfaces of current loop or differential line trans- 
mitter-receivers type and provides for a two-side transfer rate of 
75-307200 bands per second, terminal control and checking of its 
state. Two or more modules could be used for data transfer be- 
tween CAMAC crates. 


5317 (JINR—R-10-80-114) system for 
the ES-1010 computer. Vzorov, I.K.; Ivanov, V.V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1980. 16p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

A system of subroutines for operation with 1- and 2-dimen- 
sional distributions on the ES-1010 computer is described. The 1- 
dimensional distribution is represented as a histogram, the 2-dimen- 
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sional one - as a table or as a scattering diagrams. Subroutines pro- 
vide such opportunities as booking and deleting, filling and clearing 
distributions, arithmetic operations with them, distinguishing part of 
the distribution and compressing it, and printing them on the com- 
puter printer with arbitrary printer line. All subroutines are written 
in the FORTRAN-IV language and can be called from the pro- 
gram written in FORTRAN or in ASSEMBLER language. This 
system can be implemented on all computers that offer the FOR- 
TRAN-IV computer. 


5318 (JINR—R-10-12700) Software of the MIKAM-1 
autonomous crate controller. Glasnek, K.P.; Glejbman, E.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Dept. of 
New Acceleration Methods). 1979. 17p. (In Russian). Ss 
(US Sales Only), PC A02/MF AOl1. 

The resident software of the MIKAM-1 autonomous micro- 
processor crate controller is presented. The programming system is 
situated in a reprogramming constant storage device of the control- 
ler and may be used in an autonomous regime without complemen- 
tary storage block. The system includes the monitor of interrupt 
service routine and the CAMAC service routines. The register for- 
mats and digit place purpose are pointed out. The list of address 
commands to internal controller registers is presented. The usage of 
given procedures is very convenient and reduces the user program 
size but the CAMAC operation time significantly increases due to 
their universality. The software may be also used in other micro- 
computers on the base of the Intel-8080 and Zilog-80 microproces- 
sors. 


(JINR—R-10-12701) Library of common purpose 
subroutines for the INTEL-8080 microprocessor. Glasnek, 
K.P.; Pishka, K.; Pflyugbail’, V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1979. 
20p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A set of often used modular programs for the INTEL-8080 
microprocessor which are no elements of monitor system is present- 
ed. A package of operations with drifting comma, an integer arith- 
metic package, an interface package for the usage in the PL/M lan- 
guage of operations with drifting comma, a package of interaction 
operations of microcomputer with operator, a driver package of pe- 
ripheral equipment and the CAMAC-test package are included into 
the set of subroutines. Accurate succession in subroutine displace- 
ment and availability of modern storage devices allow to realize 
modular principle of library organization providing flexibility of the 
system on the base of microprocessor. 


5320 (JINR—R-10-12706) Program for adaptation of 


the BESM-6 fortran package to the Minsk-32 operating 
system. Zlokazov, V.B.; Mel’nikova, L.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computin 
Techniques and Automation). 1979. 7p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl1. 

Described is a program to input the BESM-6 computer 
FORTRAN package, recording of the package cards and prelimi- 
nary translation of reception of data needed for forming files which 
meet requirements of the "Minsk-32” operating system. Suggested 
PACOZ program gives possibility to use the BESM-6 FORTRAN 
package without any changes and additions, to retranslate it and to 
form necessary programs in a regime, significantly more simple and 
convenient than the standard “Minsk-32” operating system offers. 


5321 (JINR-R—10-80-230) TV subdevice of the CRT 
scanning device. Baranchuk, M.K.; Glinenko, K.S.; Gritskiv, 
Z.D.; Lapchik, Eh.D.; Pedan, A.D.; Turkinov, G.A.; 
Shklyarskij, V.I.; Shkundenkov, V.N. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of omg | Tech- 
— and Automation). 1980. 8p. (In Russian). IS (US 
Sales Only), PC A02/MF AO1. 

The TV subdevice of the CRT scanning device, its block- 
diagramm description, technical data and test results are presented. 
The TV-subdevice consists of a computer controlled scanning 
CRT, videoamplifiers, and a control unit of film transport and one 
of moving mirrors. The design principles of TV-subdevice are 
given. 





5322 (LBL—13330) Second international topical meet- 
ing on photoacoustic spectroscopy: an introduction. Amer, 
NM. ( (Lawrence Berkeley Lab., CA USA)). Jul prea a Fe 
tract W-7405-ENG-48. Sp. (CONF- 810630—8). NTI 
A02/MF AO01. Order Number DE82001330. 

From 2. international photoacoustic spectroscopy confer- 
ence; Ratt, CA, USA (22 Jun 1981). 

The Second International Topical Meeting on Photoacoustic 

Spectroscopy is introduced and the photoacoustic effect is briefly 
described. 


5323 (LBL—13489) Evaluation of the new-generation 
RCA 8854 photomultiplier. Lo, C.C.; Leskovar, B. (Law- 
rence Berkeley Lab., CA (USA)). Oct 1981. Contract W- 
7405-ENG-48. 8p. (CONF-811012—24). NTIS, PC A02/ 
MF AO1. Order Number DE82002951. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

Characteristics have been measured for the new generation 
RCA 8854 114 mm-diameter photomultiplier. The first dynode of 
this photomultiplier has a cesium-activated, gallium-phosphide sec- 
ondary emitting surface. Some typical photomultiplier characteris- 
tics - such as gain, dark current and risetime - are compared with 
data provided by the manufacturer. Photomultiplier characteristics 
generally not available from manufacturer were also measured. 
These include pulse height spectrum and time spectrum of after- 
pulses. In addition, measurements have been made of the collection 
and quantum efficiency uniformity and of the single photoelectron 
time spread for the full photocathode illumination. Measurement 
techniques and description of measuring systems are given in detail. 


5324 (NITAR—30(438)) Unit for communication of the 
“Vector” system with the “Electronica DZ-28" control com- 
puter. Krivosheev, V.A.; Shipilov, V.I. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 


(USSR)). 1980. 12p. (In Russian). NTIS (US Sales Only), 


PC A02/MF AO1. 

The programming unit providing communication between 
the “Vector” transmission channel and the special-purpose "Elec- 
tronica-D3-28” control computer is described. The main blocks of 
programming unit are: data register, command register, state regis- 
ter, command decoder and synchronizing circuit. A block diagram 
of the communication unit is considered and computer command 
system used during operation with unit is described. The unit pro- 
vides the ‘Vector’ system operation both on the level of a bay and 
a frame. A system control is accomplished through central and 
local control blocks. 


5325 (PNL—4081) Multipurpose computer-controlled 
scanning photometer. Kleckner, E.W.; Michalsky, J.J.; 
Smith, L.L.; Schmelzer, J.R.; Severtsen, R.H.; Berndt, J.L. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Nov 1981. Contract AC06-76RL01830. 36p. NTIS, PC 
A03/MF AO1. Order Number DE82003628. 

This paper presents a design for a multipurpose computer- 
controlled scanning photometer capable of measuring optical radi- 
ation ranging in intensity from the subvisual light levels associated 
with night sky airglow emissions to the intense flux levels of direct 
sunlight. The instrument has twelve interference filters for wave- 
length selection, a 2.5° field of view for nighttime observations, and 
a 1.5° field of view for daytime observations. A photomultiplier 
tube is used as the low light-level detector, and a silicon-PIN pho- 
todiode serves as the insolation detector. A particular measurement 
sequence is programmed into the instrument and can be modified 
by reading a cassette tape in the field. Normal operation is fully 
automatic. 


5326 (SAND—81-1372C) Thermal-desorption meas- 
urements for estimating bakeout characteristics of vacuum de- 
vices. Beavis, L. (Sandia National Labs., Albuquerque, NM 
(USA)). Nov 1981. Contract AC04-76DP00789. 26p. 
(CONF-811113—18). NTIS, PC A03/MF AOl. Order 
Number DE82001777. 
From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 
per will be confined to outgassing phenomena and 


will not discuss gettering (sinks) or permeation (transfer through 
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the entire vacuum wall) further, although their importance in long 
term prediction cannot be ignored. Measuring outgassing rates di- 
rectly is complicated by the dynamic interaction between the sam- 
ples being measured and the apparatus in which the measurements 
are made. Thermodesorption data are presented for molybdenum, 
nickel, Fe-Ni-Co alloy, copper, Cu-Be alloy, molybdenum sealing 
glass ceramic, and high-alumina ceramic. 


(UCID—19099) Development of a dynamic mul- 
tiaxial interface-bond-testing machine. Holdener, F.R.; Sadik, 
S. (Lawrence Livermore National Lab., CA (USA)). 13 
Mar 1981. Contract W-7405-ENG-48. 25p. NTIS, PC A02/ 
MF AO1. Order Number DE82001620. 

A dynamic bond testing capability to measure the bond 
characteristics simulating those between Composition-B explosive 
and a munition case is described. The bond can be subjected to dy- 
namic loads approximating those of loading the round and the sub- 
sequent launch environment of high-performance artillery projec- 
tiles. The test machine is capable of 100,000-lb compressive load 
and 50,000-in.-Ib torsional load with a maximum torsional torque 
rate of 1000 in.-lb/ms. Detailed information of initial criteria and 
design parameters are discussed along with actual checkout test re- 
sults. 


5328 (UCRL—53194) On-board data recorder for hard- 
target weapons. Niven, W.A.; Jaroska, M.F. (Lawrence 
Livermore National Lab., CA ’(USA)). 16 Mar 1981. Con- 
tract W-7405-ENG-48. 12p. NTIS, PC A02/MF AO1. Order 
Number DE82001879. 

The Naval Weapons Center is conducting several hard 
target penetration weapons development programs. One of the 
critical problem areas in these programs is the extreme difficulty, 
due to the hostile nature of the environment, of measuring accelera- 
tion-time data from penetration tests. The information is of vital im- 
portance in determining design criteria for survivability of compo- 
nents expected to function in such severe environments. This report 
describes the development of a small, rugged, solid-state on-board 
recorder to capture dynamic data for testing hard target penetra- 
tion weapons. 


5329 (UCRL—85772) Summary of low-resistance man- 
ganin gauge development at Lawrence Livermore National 
Laboratory. Erickson, L.M.; Johnson, C.B.; Vantine, H.C.; 
Weingart, R.C.; Lee, R.S. . (Lawrence Livermore National 
Lab., CA (USA); Kansas State Univ., Manhattan (USA)). 
20 Aug 1981. Contract W-7405-ENG-48. 13p. (CONF- 
810931—4). NTIS, PC A02/MF AOl. Order Number 
DE81030476. 

From 1. symposium on gages and piezoresistive materials; 
Archon, France (29 Sep 1981). 

This paper reviews work in developing and calibrating stress 
gauges suitable for use in explosives and briefly mentions some on- 
going work to develop stress gauges which can be used in multidi- 
mensional flows. 


5330 (UCRL—86022) Dedicated EPROM-based com- 
puter for distributed instrumentation control. Hunt, D.N.; 
O’Brien, D.W. (Lawrence Livermore National Lab., CA 
(USA)). 14 Oct 1981. Contract W-7405-ENG-48. ‘ 
(CONF-811012—31). NTIS, PC A02/MF AOl. Order 
Number DE82003153. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The LLNL Nuclear Chemistry Counting Facility (NCCF) is 
being converted to a modern production facility. A computer net- 
work has been designed and built to implement this conversion. 
The outermost node of the computer network is a dedicated 
EPROM-based controller. The controller handles the details of 
driving the attached nuclear instrumentation, providing a standard 
interface to the remainder of the network. This paper addresses the 
design and the implementation of the dedicated instrumentation 
controller. 





§331 (UCRL—86490) New developments in photoacous- 
tics. Rosencwaig, A. (Lawrence Livermore National Lab., 
CA (USA)). Jul 1981. Contract W-7405-ENG-48. 34p. 
(CONF-810977—1). NTIS, PC A03/MF AOl. Order 
Number DE82000640. 

From 9. international conference on atomic spectroscopy; 
Tokyo, pean (4 Sep 1981). 

There have been several important new developments in the 
fields of photoacoustics and photoacoustic spectroscopy. Photoac- 
toustic techniques are now being used in ferromagnetic and elec- 
tron spin resonance experiments, and there have been rapid ad- 
vances in Fourier-transform infrared photoacoustic spectroscopy. 
In addition, the calorimetric aspects of photoacoustics are now 
being extensively exploited for phase transition studies, and to per- 
form thermal-wave imaging and microscopy. 


5332 (UCRL—86525) Adaptive digital control of high- 
speed rotating-mirror cameras. Payne, A.N. (Lawrence 
Livermore National Lab., CA (USA)). 3 Aug 1981. Con- 
tract W-7405-ENG-48. 6p. (CONF-811110—1). NTIS, PC 
A02/MF A0O1. Order Number DE81028798. 

From IECI ‘81; San Francisco, CA, USA (9 Nov 1981). 

This paper describes a digital speed controller for high-speed 
rotating-mirror cameras. The microprocessor-based controller em- 
ploys an adaptive control algorithm to cope with the uncertainties 
and nonlinearities inherent in the camera system dynamics. The 
paper discusses both simulation and preliminary experimental re- 
sults that demonstrate the merits of the algorithm. 


5333 (Y—2203) Instrumentation for 075-inch-travel, 10- 
microinch-resolution, microinterferometer dimensional - 
tion gage. Mee, D.K.; Howington, L.C. (Oak Ridge Y-12 
Plant, TN (USA)). Sep 1981. Contract W-7405-ENG-26. 
22p. NTIS, PC A02/MF AO1. Order Number DE82000028. 

The linear variable-differential transformers (LVDT) cur- 
rently used for inspection suffer from a limited range of linearity 
when high accuracy is needed (+- 0.020-in. range for LVDTs with 
80-4 in. accuracies). The trade-off between range and accuracy 
limits the versatility and accuracy of many dimensional inspection 
gages. To increase gage versatility, instrumentation has been devel- 
oped for a miniature interferometer transducer which can replace 
the LVDTs on many gages. The microinterferometer system offers 
the distinct advantage of high accuracy, 17-p in. excluding trans- 
ducer error, over a large range (0.75-in.). Other advantages include 
high resolution (10-y in.) and low cost when compared to comput- 
erized-inspection methods. This report describes the instrumentation 
which was developed to accompany the microinterferometer trans- 
ducers. 


5334 (ZfK—413) 10. International Symposium on Nu- 
clear Electronics. Abstracts of contributed papers. Flaemig, 
E.; Koenig, K.H. (eds.). (Zentralinstitut fuer Kernforschung, 
Rossendorf bei Dresden (German Democratic Republic); 
Joint Inst. for Nuclear Research, Dubna —— Tech- 
nische Univ., Dresden (German Democratic — 
Mar 1980. 203p. (In English, Russian, German). NiIS (G 

Sales Only), PC A10/MF AO1. 

The report contains the abstracts to the main topics of the 
symposium arranged in 4 chapters. Section A: electronics instru- 
mentation for accelerators and reactors. Section B: amplitude and 
time spectroscopy. Section C: measuring electronics in high energy 
physics. Section D: application of computer aided systems in ex- 
periments with special regard to microcomputers and the CAMAC 
system. 


5335 Nomarski differential interference contrast micros- 
copy for surface slope measurements: an examination of tech- 
niques. Hartman, J.S.; Gordon, R.L.; Lessor, D.L. (Pacific 
Northwest Laboratory, P. O. Box 999, Richland, Washing- 
ton 99352). — Optics; 20: No. 15, 2665- -2669(1 yo 
1981). AC06-76RL01830. 

Alternate measurement and data analysis procedures are dis- 
cussed and compared for the application of reflective Nomarski dif- 
ferential interference contrast microscopy for the determination of 
surface slopes. The discussion includes the interpretation of a previ- 
ously reported iterative procedure using the results of a detailed op- 
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tical model and the presentation of a new procedure based on meas- 
ured image intensity extrema. Surface slope determinations from 
these procedures are presented and compared with results from a 
previously reported curve fit analysis of image intensity data. The 
accuracy and advantages of the different procedures are discussed. 


5336 (UCRL-Trans—11716) Project 144-I-01. Cielo, P. 
(Lawrence Livermore National Lab., CA (USA)). 30 Jun 
1981. fe ge W-7405-ENG-48. Translation of Rapport in- 
144-I-01; June 30, 1981, 1- 7 19p. 
NTIS, P PC KO. AOl. Order Number DE8 103066 
A Michelson interferometer was installed and <a 
tests for the detection of vibrations were made with this instrument. 
The minimum displacement that could be detected is on the order 
of 20 A with a bandwidth of 20 MHz. The possibility of using this 
instrument with surfaces of moderate roughness was verified and 
techniques were developed for analyzing vibrations on extremely 
rough surfaces. The possibilities of this transducer were demonstrat- 
ed by absolute displacement measurements of the surface of a 
piezo-electric transducer as well as a sample of NbsSn in air. 
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5337 (SAND—81-0130) | Quartz-resonator _ pressure 
gauges: temperature performance. Koehler, D.R. (Sandia Na- 
tional Labs., Livermore, CA (USA)). 19 Sep 1981. Contract 
AC04-76DP00789. 22p. NTIS, PC A02/MF A0Ol. Order 
Number DE82000790. 

The force-frequency effect in quartz resonators has in the 
past been utilized as a transducer mechanism in various realizations 
and, in particular, successfully commercialized as a pressure trans- 
ducer. More recently the need for a very precise (0.01 psi pressure 
uncertainty at 10,000 psi) pressure transducer to operate at high 
temperatures (275 to 300°C) in geothermal environments has neces- 
sitated further development efforts directed to improve perform- 
ance. The incorporation of the rotated X-cut into a pressure trans- 
ducer, similar to the Hewlett-Packard design, represents one such 
development effort at Sandia National Laboratories. The present 
report characterizes the pressure-temperature performance of the 
AT- and rotated X-cut resonators and the Hewlett-Packard sensor 
where the experimental data in the pressure temperature domain 
are available. 


45 EXPLOSIONS AND EXPLOSIVES 


4501 Chemical 
REFER ALSO TO CITATION(S) 4947 


5338 (LA-UR—81-3024) Radiographic study of impact 
in polymer-bonded —— Fugelso, E.; Jacobson, J.D.; 
Karpp, R.R.; Jensen, R. (Los Alamos National Lab., 
(USA); Hercules, Inc., Magi UT (USA)). 1981. Contract 
W-7405-ENG-36. 9p. (CO 810684—51). NTIS, PC A02/ 
MF AO1. Order Number DE82002354. 

From APS conference on shock waves in condensed matter; 
Menlo Park, CA, USA (23 Jun 1981). 

Computer-tomography generated material-density maps from 
flash x-ray radiographs of the impact of cylinders of mockup poly- 
mer-bonded explosive (PBX) striking a steel plate. Comparison of 
the density fields with computer simulation allowed discrimination 
of rather complex deformation and flow models for insensitive ex- 
plosives to be used in further studies of chemical reactions initiated 
by shock waves. 


5339 (LA-UR—81-3065) Numerical modeling of insensi- 
tive high-explosives initiation. Bowman, A.L.; Mader, C.L. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 20p. (CONF-811099—1). NTIS, PC A02/ 
MF AO1. Order Number DE82002358. 

From Physics of explosives technical meeting; Livermore, 
CA, USA (21 Oct 1981). 
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The initiation of propagating, diverging detonation is usually 
accomplished by small conventional initiators. As the explosive to 
be initiated becomes more shock insensitive, the initators must have 
larger diameters to be effective. Very shock-insensitive explosives 
have required initiators larger than 2.5 cm. We have numerically 
examined the process of initiation of propagating detonation as a 
function of the shock sensitivity of the explosive using the two-di- 
mensional Lagrangian reactive hydrodynamic code 2DL and the 
Forest Fire rate to describe the shock initiation process of hetero- 
geneous explosives. The initiation of propagating detonation in 
shock-insenstive explosives containing triamino trinitrobenzene re- 
sults in large regions of partially decomposed explosive even when 
initiated by large initiators. The process has been observed experi- 
mentally and reproduced numerically. 


(MLM—2879-OP) MC3121 cable-to-header bond- 
failure study. Dichiaro, J.V.; Salerno, R.F.; Schneider, R.E. 
(Mound Facility, Miamisburg, OH (USA)). 1981. Contract 
AC04-76DP00053. 18p. (CONF-811076—6). NTIS, 
A02/MF AO1. Order umber DE82003032. 

From 9. DOE compatibility meeting; St Petersburg, FL, 
USA (27 Oct 1981). 

MC3121 detonators employ a film adhesive to join polyimi- 
declad electrical cables to ceramic detonator headers. The film ad- 
hesive, a modified acrylic, provides support for the cable-to-heat 
weld junctures and also acts as a dielectric medium between the 
junctures. Following a successful development bonding program, 
gross bonding failures were suddenly observed in the fabrication of 
the environmental/qualification lot. The affected assemblies exhibit- 
ed a significantly reduced peel strength and a failure mode that was 
exclusively interfacial at the polyimide-adhesive interface. Normal- 
ly, a mixed failure mode is observed showing some degree of polyi- 
mide delamination from the cable. This nonbonding condition was 
determined to arise from surface contamination on the polyimide- 
clade electrical cables and was eliminated by plasma cleaning tech- 
niques. A grit-blasted polyimide surface was found to be less desir- 
able than an untreated surface, as it acts as a contaminant sponge. 


5341 (MLM-MU—81-68-0001) PXD-N discrepancy 
analysis. Kaye, C.J. (Mound Facility, Miamisburg, OH 
(USA)). 10 Nov 1981. Contract AC04-76DP00053. lip. 
NTIS, PC A02/MF AO1. Order Number DE82003033. 

Investigation of an explosive timer (Lot 001) test-fire inci- 
dent determined that the encapsulation material of the PXD-N test 
device and its cure procedure were the cause of the firing time and 
output pressure being out of specification. Corrective actions were 
then implemented to rebuild the lot of PXD devices needed to 
qualify the timer. 


5342 (MLM-MU—81-70-0002) Hazard classification as- 
sessment for the MC3423 detonator shipping package. Jones, 
R.B. (Mound Facility, Miamisburg, OH (USA)). 5 Nov 
1981. Contract AC04-76DP00053. 35p. NTIS, PC A03/MF 
A01. Order Number DE82002705. 

An investigation was made to determine whether the 
MC3423 detonator should be assigned a DOT hazard classification 
of Detonating Fuze, Class C Explosive, per Federal Register 49 
CFR 173.113, when packaged as specified. This study covers two 
propagation tests which evaluated the effects of two orientations of 
the MC3423 in its shipping tray. The method of testing was ap- 
proved by DOE, Albuquerque Operations Office. Test data led to 
the recommended hazard classification of Detonating Fuze, Class C 
Explosive for both orientations of the detonator. 


5343 (MRP/MRL—80-82(TR)) Thermal conductivity of 
some slurry explosives. Contestabile, E.; Craig, T.R. (De- 
partment of Energy, Mines and Resources, Ottawa, Ontario 
(Canada). Canada Centre for Mineral and Energy Technol- 
ogy). Jul 1980. 25p. NTIS (US Sales Only), PC A02/MF 
A011. Order Seantar DE82900388. 

A line heat source (probe) method is used to determine the 
thermal conductivity of slurry explosives. The method has proven 
to be quick and safe, with the data being reproducible. The method 
allows the determination of the thermal conductivity of explosives 
in their natural packaged state. 


5344 (SAND—80-1872) Explosive-powder 

system. Montoya, A.P.; Reichenbach, M.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76D 89. 28p. NTIS, PC A03/MF AOl. Order 
Number DE82003134. 

Sandia National Laboratories has developed a pressure-con- 
trol system and a test fixture to study the behavior of explosive ma- 
terials during compaction. Both the pressure-control system and the 
test fixture are self-contained and portable. Explosive materials are 
compacted in a bridged header charge holder assembly by means of 
a test fixture and a pneumatic cylinder arrangement. Forces are 
measured with load cells to permit calculation of pressure at the 
bridgewire-powder interface and at the top of the compacted mate- 
rial. Data can be taken during the compaction process. Tests that 
can be done to characterize the material are: electrothermal re- 
sponse (ETR) as a function of pressure; electrical resistivity; load- 
ing-ram displacement, and the corresponding applied and transmit- 
ted forces (from which pressures can be calculated); and ignition 
and pressure output characteristics. 


5345 (UCID—19219) Containment of explosions in a re- 
pository. Hornig, H.C. (Lawrence Livermore National Lab., 
CA (USA)). 10 Aug 1981. Contract W-7405-ENG-48. 10p. 
NTIS, PC A02/MF A01. Order Number DE82001895. 

Tests conducted on respositories (four-drawer office safe 
files) to determine safe limits for storing small quantities of explo- 
sive showed that a repository provides very good protection from 
detonation of 10 grams of explosive, but that it is blown apart by 
detonation of 50 grams. 


5346 (UCRL—85971) Sublimation of 1,3,5-triamino- 
2,4,6-trinitrobenzene (TATB). Kolb, J.R.; Garza, R.G. w- 
rence Livermore National Lab., CA (USA)). 20 Oct 1981. 
Contract W-7405-ENG-48. 13p. (CONF-811076—5). NTIS, 
PC A02. Order Number DE82003063. 

From 9. DOE compatibility meeting; St Petersburg, FL, 
USA (27 Oct 1981). 

Sublimation has been investigated as a purification tool for 
TATB. The relatively high vapor pressure of this material at mod- 
erate (2 100°C) temperatures led to the proposal of using this 
technique as a means of removig residual impurities and intercalat- 
ed, undesired gases. The yields of sublimed material ranged from an 
upper limit of 95% to a lower level of ~ 33%. The yield of sub- 
limed TATB and the rate of sublimation were found to be functions 
of time, temperature, purity of starting material, and surface area 
(of unsublimed TATB and of the cold finger). Physiocochemical 
analyses of sublimate and residue will be presented and their impli- 
cations to the elucidation of low temperature thermal decomposi- 
tion mechanisms will be discussed. 


5347 (UCRL—86093) Thermal-decomposition studies of 
HMx. Kolb, J.R.; Garza, R.G. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 20 Oct 1981. Contract W-7405- 
ENG-48. 22p. (CONF-811076—7). NTIS, PC A02/MF 
A01. Order Number DE82003320. 

From 9. DOE compatibility meeting; St Petersburg, FL, 
USA (27 Oct 1981). 

We have investigated the rates of decomposition as functions 
of time and temperature on a combined thermogravimetric analyz- 
er-residual gas analyzer (TGA-RGA). This technique also allows us 
to identify decomposition products generated as the original HMX 
begins to decompose. The temperature range studied was 50 to 
200°C. The decomposition process and the nature of decomposition 
products as functions of HMX polymorphs and conformations of 
the organic ring systems and possible reactive intermediates are dis- 
cussed. 7 figures, 3 tables. 
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5395, 5429, 5430, 5433, 5717 


26) Thermal effects on B-47B aircraft 
in in flight. Fp ay er, new. (Cook Research Labs., Morton 
Grove, IL (USA). 

AOl. 


). Apr S57 72p. NTIS, PC 'A04/MF 


The objective of the project was to determine experimental- 
ly the effects of the detonation of high-yield nuclear weapons upon 
the structure of a B-47B type aircraft positioned to receive the pre- 
dicted maximum allowable radiant exposure. To realize this objec- 
tive, the aircraft was instrumented in a manner that would judi- 
ciously measure these effects and enable comparison with data 
gathered in previous weapon effects tests, notably Operation Covy. 


5349 (AD—338330) Gamma rate versus time. Brown, 
Ps , G. (Defense Atomic Support Agency, Washing- 
ton, (USA)). May 1954. 34p. IS, A03/MF AOl. 

Initial- and residual-gamma rates were measured as a func- 
tion of time at various distances from high-yield thermonuclear det- 
onations. Initial gamma rate versus time was measured at fixed dis- 
tances from ground zero. In particular, measurements were made of 
the effect on initial-gamma rate caused by the passage of the shock 
front from ground zero through the detector station. Residual- 
gamma rate versus time was measured to provide gamma-radiation 
time-intensity data, which give information both on fallout rate of 
arrival and gamma-field-decay rate during the 36-hour period after 
the detonation. Scintillation detectors were used in making meas- 
urements. The instrument stations were self-contained-the only out- 
side facilities required were timing signals to turn on the stations at 
a predetermined time prior to the detonation. Data obtained indi-’ 
cate that the expanding fireball and the passage of the shock frent 
from ground zero through the detector station had a marked effect 
on the initial-gamma rate-hence on the integrated exposure. The ini- 
tial-gamma rate reached its first peak immediately after the detona- 
tion, decreased slowly, began to rise slowly, and then increased 
rapidly to a second peak (which was about the same value as the 
first peak). After reaching the second-peak value, the initial-gamma 
rate decreased rapidly to zero. 


5350 (AD—338333) Operation Castle. Project 6.2a. 
Blast and thermal effects on B-36 aircraft in flight. Miller, 
G.C.; Schlei, E.J.; Andrews, C.R. (Defense Atomic Support 
Agency, Washington, DC (USA)). Jun 1956. 166p. NTIS, 
PC A08/MF AO1. 

The responses of a B-36 aircraft to the effects of a nuclear 
detonation at levels approaching the thermal and blast limitations of 
the aircraft were determined. A B-36D aircraft was instrumented 
and flown in the vicinity of each of the six shots of the CASTLE 
sequence. Time-history input and response measurements constitut- 
ed the main instru mentation effort. For the first five shots, the air- 
craft was positioned at predicted near-limiting inputs in a simulated 
delivery configuration, that is, flying away from the explosion. On 
Shot 6, the aircraft was headed toward the ex plosion to obtain ini- 
tial experimental data for this orientation. In addition to the meas- 
ured data, together with photographs and descriptions of the 
damage, this report contains pertinent ob servations as reported by 
the flight crew. Suf ficient dre obtained to fulfill the specific objec- 
tive of the project. A comparison between the experimental data 
and theoretically-predicted responses is made. 


5351 (AD—357967) Ship-shielding studies. Rinnert, 
H.R. (Naval Radiological Defense Lab., San Francisco, CA 
(USA)). 5 Jul 1959. 92p. NTIS, PC AOS5/MF AO1. 

The principal objectives of this project were to determine, 
for the types of nuclear detonations encountered during Operation 
Redwing, (1) the relative gamma radiation fields resulting from ra- 
dioactive contaminants on a ship's weather surfaces, in the sur- 
rounding air envelope, and in the surrounding water envelope as a 
function of time and (2) characteristics of the interaction of gamma 
radiation with steel as a function of thickness and time after detona- 
tion. Shielded recording gamma-radiation detectors of known ge- 
ometry were located on two YAG's to permit discrimination be- 
tween the radiation fields resulting from water-borne and air-borne 
activities only. Unshielded detectors supplied data on the overall 
radiation fields on the weather decks. Recording radiation detectors 
inclosed in steel cylinders of various thicknesses supplied combined 
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absorption and multiple scattering data as a function of time after 
detonation. 


5352 (AD—361766) Base surge measurements by pho- 
tography. Willey, R.L.; Young, G.A.; Aronson, C.J. (Naval 
Ordnance Lab., White Oak, MD (USA)). Sep 1955. 34p. 
NTIS, PC A03/MF AOl1. 

The major objective of Project 1.1c was the study of base 
surge phenomena on the Operation CASTLE shots by means of 
photography. No pictures of base surges were obtained, but aerial 
photographs for other projects indicated that base surges might 
have formed at times when the illumination was inadequate for sur- 
face photography. This cannot be established with certainty. Radar 
scope photography proved to be useful for indicating the region of 
heavy fallout. Further studies of this type would be recommended 
only for tests conducted during daylight hours. 


5353 (AD—361832) Test of interim IBDA procedures. 
Report for March-May 1954. Triantafellu, R. (Strategic Air 
Command, Offutt AFB, NE (USA)). Jan 1956. 44p. NTIS, 
PC A03/MF AO1. 

The objective of Project 6.1 (CASTLE) was to determine 
whether the equipment-operating procedures used in obtaining 
radar scope photos for IBDA (Indirect Bomb Damage Assessment) 
of previous A-bomb tests were valid for thermonuclear weapons. 
The procedures for obtaining the radar photos involved positioning 
of bombers at a safe distance from ground zero at operational alti- 
tudes, with radar scanning ground zero during, and immediately 
after, the weapon burst. The photography obtained on each shot 
was generally good. The conclusions are that a high yield weapon 
burst can be readily detected by the bomber’s radar, and that pres- 
ent equipment-operating techniques are adequate. These conclusions 
must be qualified. 


5354 (AD—361922) Instrumentation for Projects 1.2a, 
1.3, and 1.7. Thompson, R.H. (Sandia Corp., Albuquerque, 
NM (USA)). Jan 1945. 42p. NTIS, PC A03/MF AO1. 

This is a report on the instrumentation for Projects 1.2a, 1.3, 
and 1.7 of Operation CASTLE. This instrumentation was devised 
to measure pressures, shock winds, and ground accelerations from 
large scale detonations. Project 1.2a measured pressures less than 75 
psi, Project 1.3 recorded shock winds, and Project 1.7 was con- 
cerned with close-in ground accelerations. In addition to the formal 
instrumentation program field tests of several new type gages were 
made. All new gages had had laboratory tests but field tests were 
made to insure that the gages would perform under actual operat- 
ing conditions. Records were taken on 112 information channels. Of 
these, 99 gave good information, six gave information up to arrival 
of the shock wave and seven gave no information. 


5355 (AD—828637) The nature of individual radioactive 
particles. i. Surface and underground ABD particles from Op- 
eration Jangle. Adams, C.E.; Poppoff, I.G. (Naval Radio- 
logical Defense Lab., San Francisco, CA (USA)). 28 Nov 
1982. 19p. NTIS, PC A02/MF AOl. 

Thin sections of a large number of radioactive fall-out parti- 
cles from Operation JANGLE were made. The thin sections were 
studied under a petrographic microscope and then radioauto- 
graphed. It was found that the particles were composed almost 
wholly of glass with varying amounts of included mineral frag- 
ments and air bubbles. The radioactivity was distributed irregularly 
throughout the particles. 


5356 (AD-A—093517) Estimates of thermal radiation 
environments got planning a thermal simulation on a HE test. 
Final report 17 April-31 December 1978. Chambers, B.S. III; 
Hasdal, J.A. (Science Applications, Inc., McLean, VA 
(USA)). 30 Mar 1979. 200p. NTIS, PC A09/MF AO1. 

Data and guidelines were developed that will assist future 
experimental planning of a thermal radiation and airblast high ex- 
plosive event. Estimates of nuclear radiation environments that are 
to be simulated in the event are made, and placement of the SAI 
thermal radiation devices are considered in the context of an airb- 
last environment. The results are expected to help guide subsequent 
test planning. 
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6357 (AD-A—093624) Candidate industrial 

program. Final report. Cannell, R.; Schuert, E. Woodward. 
Clyde Associates, San Francisco, CA (USA)). Dec 1980. 
87p. NTIS, PC A0S/MF AO1. 

Research in the area of industrial preparedness was most 
active in the 1960s when numerous studies were completed on sub- 
jects directly related to the survival of industry during a nuclear 
war. However, during this period no national policy evolved on 
the role industry should play nor were the requirements for a com- 
prehensive industrial preparedness program developed. Industrial 
preparedness can be implemented either during peaceful times, or 
during a period of crisis at which time a nuclear attack appears to 
be imminent. The selected program should consist of those compo- 
nents necessary for survival of the population during the early post- 
attack period and for augmentation during the period of national 
recovery. In order to establish the requirements of industry in the 
post-attack environment it was necessary to estimate the condition 
of the country after a large-scale nuclear exchange, especially the 
relationship between the surviving population and the capacity of 
the residual industry to produce goods. Thus those industries essen- 
tial to national survival and eventual recovery were evaluated with 
respect to their capability to provide products. Where the capabili- 
ty was insufficient to support the post-attack population, those in- 
dustries became prime candidates for assistance through an industri- 
al preparedness program. 


5358 (AD-A—093728) Venting and blow-by effects for 
the MX trench basing mode. Final report 9 September 1976- 
31 Mar 1980. Sandler, I.S. (Weidlinger Associates, New 
York (USA)). 31 Mar 1980. 52p. NTIS, PC A04/MF AOl1. 

Two separate studies with simple models have been per- 
formed to study MX trench/plug venting and blow-by effects. By 
means of parameter variations, many of the uncertainties in the in- 
trench blast environment were taken into account. In the first 
study, it was found that the impulse loading on the blast plug was 
limited primarily by lack of containment of the trench pressures 
due to the light overburden and weak trench roof. In the second 
study, it was found that a 10m long blast plug is sufficient to with- 
stand expected blow-by effects. 


5359 (AD-A—093794) Analysis of the low frequency 
ground motion environment for Mx. Surface waves and valley 
reverberation. Final report 5 December 1978-31 December 
1979. Murphy, J.R.; Bennett, T.J. (Systems, Science and 
Software, Jolla, CA (USA)). 2 Jan 1980. 145p. NTIS, 
PC A07/MF AOl. 

This report summarizes the results of investigations into the 
effects on explosion-generated ground motion of the MX system 
siting environment in alluvial valleys. The objective of the analyses 
described in the report has been to develop a better, quantitative 
understanding of the late-time, low-frequency ground motion ex- 
pected in such environments in order to provide a firmer basis for 
scaling to untested geologic environments and attack conditions. 
The studies reported have focused on two aspects of the problem 
of low-frequency surface waves which dominate the ground motion 
generated by blasts in MX valleys: (1) definition of site and yield 
dependence of ground motion characteristics at alluvial valley sites, 
and (2) possible enhancement of ground motion at sites in alluvial 
valleys due to surface-wave reverberation. 


5360 (AD-A—093882) Basic mechanisms of spall from 
near-surface explosions. Final report, 1 April-31 October 
1980. Merkle, D.H. (Applied Research Associates, Inc., Al- 
oe NM (USA)). 30 Nov 1980. 96p. NTIS, PC A05/ 
MF AOl. 


The current state of the art on explosion-induced spall in 
geologic materials is examined, with emphasis on spall in soil due to 
near surface explosions. At present there is neither a generally ac- 
cepted, precise, technica! definition of, nor a generally accepted 
technique for predicting explosion-induced spall in soil. Several 
mechanisms can cause spall in soil, and the key to a better under- 
standing of soil spall is a better understanding of soil tensile stress- 
strain behavior. 
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Plumbbob. Test 


Plan. Extracted version. (General Elec- 
tric Co., Santa Barbara, CA (USA)). 1 Feb 1980. 46p. 
NTIS, PC A03/MF AOl. 

No abstract available. 


5362 (INIS-mf—6249) Atomic Energy Authority (Weap- 
et a —_— 9p. NTIS (US Sales 
Only), PC A02/MF AI 

ae uae Geen tes ee on 0b tee 1973 and 
modified Section 2 of the Atomic Energy Authority Act 1954 in 
respect of the Authority's power to do work on explosive nuclear 
devices, made provision for the transfer to the Secretary of State 
for Defence of the Weapons Group of the Atomic Energy Authori- 
ty. 


5363 (LA—8947-MS) Reverse vortex flow in near-sur- 
face explosions. Jones, E.M.; Whitaker, R.W. (Los Alamos 
National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 16p. NTIS, PC A02/MF A0Ol. Order Number 
DE82001886. 

Nuclear explosions conducted near the ground surface but 
higher than about 5 to 6 m/kt/sup 1/3/ produce a reverse flow 
(downward along the symmetry axis) after the shock wave is re- 
flected from the ground. This reverse flow persists until destroyed 
by the buoyant rise of the fireball on time scales of several seconds. 
Six calculations of bursts with scaled heights-of-burst ranging 
upward from 15 m/kt/sup 1/3/ are described. The height of the 
reverse flow is a simple function of the burst height and explosion 
yield. 
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5364 (CEA-CONF—5298) Growth regime of hailstones 
as deduced from simultaneous deuterium and oxygen 18 meas- 
urements. Jouzel, J.; Merlivat, L. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). t. de 
Physico-Chimie). Jul 1980. 5p. (CONF-800708—3). Ss 
(US Sales Only), PC A02/MF AO01. 

From 8. international conference on cloud physics; Cler- 
mont-Ferrand, France (15 Jul 1980). 

Simultaneous D and **O measurements were performed on 
five large hailstones, three of them formed in the Massif Central 
region (France) during a 1971 storm and the other two during the 
Alberta storm (Canada) previously studied by Jouzel et al. (1975). 
It is shown, for the first time, that isotopic enrichment can occur 
during the freezing of supercooled droplets accreted by a hailstone. 
This appears on a D-'*O diagram as a general shift towards rela- 
tively higher '*O values of the representative points of clear ice 
samples compared to the opaque ones. This effect is due to evapo- 
ration from the liquid occuring essentially in the course of the wet 
growth regime. A theoretical model is developed which satisfac- 
tory explains this observation and clearly shows that the both iso- 
topes measurement can get information about the growth regime, 
(at least for large hailstones). We deduce that the Massif Central 
hailstones, with size up to 85 mm, were formed during a single up 
and down trajectory. The more complicated story of those from 
Alberta is confirmed with wet and dry growth occuring respective- 
ly in ascents and descents. It is clearly observed in the two storms, 
that, during ascents, the clear layers can grow in the wet growth 
regime over a large range of temperature (up to 15°C). 


5365 (CEA-CONF—5299) Numerical cloud model to in- 
terpret the isotope content of hailstones. Jouzel, J.; Brichet, 
N.; Thalmann, B.; Federer, B. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche et Analyse). Jul 1980. 5p. (CONF-800708—4). 
NTIS (US Sales Only), PC A02/MF A01. 
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From 8. international conference on cloud physics; Cler- 
mont-Ferrand, France (15 Jul 1980). 

Measurements of the isotope content of hailstones are fre- 
quently used to deduce their trajectories and updraft speeds within 
severe storms. The interpretation was made in the past on the basis 
of an adiabatic equilibrium model in which the stones grew exclu- 
sively by interaction with droplets and vapor. Using the 1D steady- 
state model of Hirsch with parametrized cloud physics these unreal- 
istic assumptions were dropped and the effects of interactions be- 
tween droplets, drops, ice crystals and graupel on the concentra- 
tions of stable isotopes in hydrometeors were taken into account. 
The construction of the model is briefly discussed. The resulting 
height profiles of D and O"* in hailstones deviate substantially from 
the equilibrium case, rendering most earlier trajectory calculations 
invalid. It is also seen that in the lower cloud layers the ice of the 
stones is richer due to relaxation effects, but at higher cloud layers 
(T(a)<T(f)-5°C) the ice is much poorer in isotopes. This yields a 
broader spread of the isotope values in the interval 0>T(a)>-35°C 
or alternatively, it means that hailstones with a very large range of 
measured isotope concentrations grow in a smaller and therefore 
more realistic temperature interval. The use of the model in prac- 
tice will be demonstrated. 


5366 (CONF-801064—, pp 161-168) Review of pee 
assumptions in intermediate range and diffusi 

models, Hanna, S.R. (National Oceanic and y twee mor 
Administration, Oak Ridge, TN). Oct 1981. NTIS, PC A20/ 
MF AO1. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Several intermediate range transport and diffusion models 
are briefly reviewed. The basic physical assumptions in each are 
summarized and compared, including horizontal and vertical diffu- 
sion, specification of the wind field, interpolation from the wind 
field to a point, dry and wet deposition, and chemical transforma- 
tions. Results of model comparisons for inert tracers are presented 
showing that a good knowledge of the wind field (speed and direc- 
tion at plume height) is essential for making accurate calculations 
for both short term episodes and long term averages. 


5367 (UCID—19060) Livermore statistical dynamic cli- 
mate model. MacCracken, M.C.; Ellis, J.S.; Ellsaesser, H.W.; 
Luther, F.M.; Potter, G.L. (Lawrence Livermore National 
Lab., CA (USA)). Oct 1981. Contract W-7405-ENG-48. 
54p. NTIS, PC A04/MF AOl1. Order Number DE82002013. 

The Livermore Statistical Dynamic Climate Model repre- 
sents the atmosphere-surface-ocean-cryosphere system in a two-di- 
mensional (latitude and vertical) domain. The atmospheric energy, 
momentum, and water vapor balances are considered in nine layers 
extending into the stratosphere. Energy and water balances for the 
surface land and ocean determine temperature, surface snow cover, 
sea ice, albedo, and surface moisture. As such, the model is compa- 
rable to general circulation models in its consideration of physical 
processes, yet by not considering synoptic behavior is less demand- 
ing of computer resources and more amenable to experimentation 
and analysis of many climatic issues. 


5368 Orbital signature of interglacials. Kukla, G. 
(Lamont-Doherty Geological Observatory of ee 
Univ., Palisades, NY); Berger, A.; Lotti, R.; Brown, J 
Nature (London); 290: No. 5804, 295- -300(26 Mar 1981). 

A specific orbital configuration - high obliquity combined 
with the June perihelion - marked the beginning of the past three 
interglacials. This suggests that the primary cause of the glacial 
cycle may be astronomical. An astronomical climate index 
(ACLIN) is introduced which combines the three orbital variables 
in the time-lag bivariant model designed to predict the major cli- 
mate changes in the late and middle Pleistocene, and in the near 
future. ACLIN closely correlates with the major climatic events re- 
vealed by independently dated proxy climate indicators of the past 
130,000 yr. It successfully differentiates the interglacials, and dis- 
plays a 100,000-yr periodicity. It predicts an early end of the pres- 
ent interglacial and the start of a new one in 114,000 yr. 
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REFER ALSO TO CITATION(S) 3181, 3189, 3190, 3191, 3214, 3218, 4358, 
4624, 4627, 4631, 4973, 5300, 5366, 5401, 5422, 5426, 5651, 5657, 5660, 5661, 
5662, 6589, 6590, 6619 


5369 (CONF-801064—) ma amgp on intermediate- 


ment. (Oak Ridge National Lab., TN (USA); National Oce- 
anic and Atmospheric Administration, Oak Ridge, TN 
(USA). Atmospheric Turbulence and Diffusion .). Oct 
1981. Contract W-7405-ENG-26. 455p. NTIS, PC A20/MF 
A01. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Separate abstracts were prepared for the 47 papers in this 

. The purpose of this meeting was to assess the state of 

ae art of modeling atmospheric transport processes 10 to 100 km 
downwind of point and area sources of pollution. (KRM) 


5370 (CONF-801064—, pp 11-15) Meteorological per- 
spective on intermediate range atmospheric ion. Van 
der oven, I. (National Geomte and Atmospheric Adminis- 
tration, Silver Spring, MD). Oct 1981. NTIS, PC A20/MF 
A01. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

The intermediate range of atmospheric transport and diffu- 
sion is defined as those dispersion processes which take place at 
downwind distances of 10 to 100 kilometers from pollutant sources. 
Meteorologists often define this range as the mesoscale. It is the 
range of distances where certain environmental assessments are of 
concern such as the determination of significant deterioration of 
visibility, the effect of effluent releases from tall stacks, and the 
effect of pollutant sources in rural settings upon the more distant 
urban centers. Atmospheric diffusion theory is based on steady state 
conditions and spatial homogeniety. Techniques must be developed 
to measure the inhomogenieties, models must be devised to account 
for the complexities, and a data base consisting of appropriate meas- 
ured meteorological parameters concurrent with tracer gas concen- 
trations should be collected. (KRM) 


5371 (CONF-801064—, pp 67-73) Modeling results of a 
effort 


multi-source CRSTER for assessing the air quality 
impact of a new source in the Baton Rouge, area. 
Courtney, F.E. (Courtney Consultants, Inc., Atlanta, GA). 
Oct 1981. NTIS, PC A20/MF A0Ol. Order Number 
DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

A multi-source CRSTER model was used to model a large 
number of emission sources within a radius of 50 km of the Baton 
Rouge, Louisiana, area. The results were tabulated for sulfur diox- 
ide and total suspended particulates. All source data was derived 
from NEDS computer data on file in government emission inven- 
tories. Meteorological data for 1976 was used and was demonstrat- 
ed to be representative through comparison with Baton Rouge 
data. Alexanderia was used for surface data and Lake Charles for 
upper air. The results indicated a few surprises, which, however, 
could be explained when crosschecked against actual plant emis- 
sions. Ambient measurements were compared with modeling results 
and found to be reasonably close. 


5372 (CONF-801064—, pp 75-83) Assessment of re- 
gional air quality and visibility for coal development in south- 
ern Utah. Ricks, N.R.; Lewis, R.; Lordi, N.J.; Tran, K.; 
Henry, R.C. (Environmental Research & Tech., Inc., West- 
lake Village, CA). Oct 1981. NTIS, PC A20/MF AOl. 
Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 
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An assessment was made of potential air quality and visibil- 
ity impacts from coal development and transportation in the Kai- 
parowits region of Utah. Three separate coal development scenar- 
ios were examined. The potential sources included the mine lease 
areas, a network of transportation corridors, and associated urban 
growth. Local modeling (= 20 km) utilized a sector-averaged 
Gaussian plume model with terrain-specific annual and worst-case 
short term meteorology for each of 25 sites in the study area. A 
mesoscale puff dispersion model was used to assess the regional (up 
to 160 km) impact of the combined sources for a 72 hour period in 
each season. A separate wind field model was used to incorporate 
terrain effects in the interpolation of available sequential winds 
data. A visual range and discoloration model was used to calculate 
the projected visibility impairment within the study region based on 
calculated regional concentration fields. 


5373 (CONF-801064—, pp 93-103) Modeling of inter- 
mediate range transport and ion of pollutants: A case 
study for assessing air quality impacts upon PSD Class I 
areas. Lou, G.Y.; Richmond, K.J. (Dames & Moore, Seat- 
tle, WA). Oct 1981. NTIS, PC A20/MF AOl. Order 
Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

In recent years air quality impact predictions of proposed in- 
dustrial facilities upon Class I areas have become increasingly im- 
portant in the permitting process in North Dakota. Compliance 
with the Class I PSD increments, especially the 24-hour SOs level, 
has in some cases limited the development of coal resources within 
a few hundred kilometers of Class I areas. Dispersion modeling 
techniques used .in the impact assessment have historically been 
based on EPA model RAM or its equivalent which is a straight-line 
trajectory Gaussian dispersion model. However, this type of model 
is not an acceptable method for source-receptor distances beyond 
approximately 50 kilometers because of variable plume trajectories, 
plume depletion, and inadequate parameterization of diffusion. In 
order to more realistically assess the impact of a major emission 
source upon air quality in Class I areas which are 65 to 115 kilome- 
ters away, variable trajectory long-range transport models have 
been developed and employed. 


5374 (CONF-801064—, pp 105-115) Quantitative as- 
sessment of air quality in the greater Chesapeake Bay area 
using a three dimensional mesocale atmospheric model. Segal, 
M. (Univ. of ba Charlottesville); Pielke, R.A; 
Mahrer, Y. Oct 1981. NTIS, PC A20/MF AOI. Order 
Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

A common difficulty in the evaluation of quantitative air 
quality in coastal areas is the scarcity of available meteorological 
data of sufficiently high spatial and temporal resolution. Conse- 
quently, one of the most attractive applications of numerical mesos- 
cale meteorological models lies in using their predictions as an 
input for detailed air pollution advection-diffusion models. The 
three dimensional version of the University of Virginia mesoscale 
numerical model, using a 10 km horizontal grid, has been applied to 
the greater Chesapeake Bay area for a summer day case study (July 
21, 1978). Generally, its predictions are shown to be in reasonable 
agreement with the observed data. An air pollution fine mesh 
model, based on the three dimensional solution of the advection-dif- 
fusion equation, was then integrated using data interpolated from 
the predicted mesoscale meteorological output. CO concentrations 
due to surface level emissions over the Tidewater, Virginia, have 
been evaluated for the case study day. 


5375 (CONF-801064—, pp 117-127) Evaluation and ap- 
plication of the Random-Walk Advection and Dispersion 
Model (RADM). Goodin, W.R. (Dames & Moore, Los An- 
geles, CA); Runchal, A.K.; Lou, G.Y. Oct 1981. NTIS, PC 
A20/MF AO01. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 
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The Random-Walk Advection and Dispersion Model is a so- 
phisticated, Lagrangian, parcel model which is appropriate for de- 
scribing pollutant transport on the scale of up to 200 km downwind 
of multiple point and area sources. This paper describes a number 
of applications of RADM. These include the analysis of the impacts 
of SO, control strategies on SO2/SO,/sup =/ air quality i in the San 
Francisco Bay area of California; the impacts on SO air quality of 
a proposed refinery and petrochemical facility in Valdez, Alaska; 
and the impacts on SO: air quality of a proposed coal-to-methanol 
conversion facility in North Dakota. The first two analyses involve 
evaluation of the model performance, while the third is a model ap- 
plication. 


5376 (CONF-801064—, pp 129-142) Particulate sulfate 
n Lexington, Kentucky and it’s relation to major surrounding 
SO, sources. Hazrati, A.M.; Peters, L.K. (Univ. of Ken- 
tucky, Lexington). Oct 1981. NTIS, PC A20/MF AOl. 
Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

An experimental study was conducted during 1979 and 1980 
to establish the chemical composition and size distribution of the at- 
mospheric aerosol in Lexington, Kentucky. The daily averaged par- 
ticulate sulfate concentration was relatively high (10 to 40 yg/m*), 
even though there are no substantial sources of either SO2 or sul- 
fate in the immediate Lexington area. Eighty percent or more of 
the sulfate was contained in particles having aerodynamic equiva- 
lent diameter less than 1 ym. The results of air trajectory calcula- 
tions were empirically correlated to relate the measured sulfate to 
the emissions from the twenty-three largest coal burning power 
plants in Kentucky, distance and time of transport, and relative hu- 
midity. The sulfate levels were almost linearly proportional to the 
SO emissions from these sources, and showed a strong inverse de- 
pendence on the plume travel distance. These factors are consistent 
with the formation of SO,/sup =/ in the atmosphere during trans- 


port. 


5377 (CONF-801064—, pp 195-204) Development of a 
numerical model to simulate the mesoscale le transport of air 
pollutants. Status report. Oct 1981. NTIS, PC A20/MF AOl. 
Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

A meteorological simulation model was developed, which 
allows an investigation of transport and dispersion of waste heat 
and air pollutants in the meso-scale range (10-100 km). The model 
regards an air volume of about 100 km x 100 km x 5 km above the 
area to be investigated. The volume is subdivided into a 3-D grid of 
some 10.000 nodes, which are distributed more densely near the 
ground to allow a better resolution in this section. The topographi- 
cal structure as well as natural heat sources often modified by 
human activities and waste heat are considered. The model is called 
FITNAH II (Flow over Irregular Terrain with Natural and An- 
thropogenic Heat Sources). As the 3-D model requires long CPU- 
times (about 6h), a 2-D vertical integrated model (CPU)-time only 
several minutes) was developed especially to calculate trajectories 
for pollutants during weather conditions with a strong temperature 
inversion, when air currents near the ground are strongly deviated 
by the topographical structure. 


5378 (CONF-801064—, pp 205-213) New puff model 
for an accurate non-stationary plume description in both 
transport and calm conditions. Zannetti, P. (AeroVironment 
Inc., Pasadena, CA). Oct 1981. NTIS, PC A20/MF AC1. 
Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

A new puff scheme is presented which allows the Gaussian 
formula (as well as other methods using non-Gaussian concentra- 
tion distributions) to be applied when non-homogeneous, non-sta- 
tionary effects, typical of multi-hour simulations required for inter- 
mediate range dispersion phenomena, strongly affect the diffusion 
process. The proposed method improves the accuracy in the repre- 
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sentation of the non-stationary plume for short-term average con- 
centration computation and, in particular, allows the treatment of 
both transport and calm conditions, and the transition from one 
case to the other. 


5379 (CONF-801064—, pp 221-229) Divergence-free 
wind field model for particle-in-cell application. Holdeman, 
J.T. (Oak Ridge National Lab., TN). Oct 1981. NTIS, PC PC 
A20/MF A0O1. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980 

Porticle-in-cell models require divergence-free windfields. 
We argue that interpolatory-type windfield models cannot be made 
divergence-free in a pointwise sense. Procedures which purport to 
generate divergence-free windfields principally serve to route the 
wind around obstacles and to make the field divergence-free in 
some average sense. A consistent formulation of the variational pro- 
cedure is given. A procedure to improve the flow within a cell is 
described. 


5380 a arg Hy p 231-238) Windfield driven 
mesoscale trajectory model. en J.H. (National Oceanic 
ospheric Administration, Idaho Falls, ID). Oct 
PC A20/MF AOl. Order Number 


and Atm 
1981. S, 
DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

A model has been developed to describe mesoscale transport 
of materials. The twenty-six station Idaho National Engineering 
Laboratory (INEL) mesoscale wind telemetry network (or other 
suitable wind data network), serves as input for the trajectory 
model. The formation of a regular cartesian wind field from the 
randomly located telemetry wind stations is discussed. Trajectories 
are introduced onto the grid from a selectable source point and are 
advected via the time and space varying windfield. Windfield 
streamline analysis can be performed by holding time constant and 
introducing multiple source points at desired locations through the 
field. Examples are shown. The limitations of the model are also 
discussed. Verification of the model trajectory runs versus radar 
tracks of constant level balloons are included. One current use of 
the model is also described. 


5381 (CONF-801064—, pp 247-255) Nocturnal jet de- 
velopment over sloping terrain and implications for pollutant 
transport. McNider, R.T. (Alabama Air Pollution Control 
Commission, Montgomery); Pielke, R.A. Oct 1981. NTIS, 
PC A20/MF AO1. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

In the present investigation a prognostic mesoscale model 
coupled with a surface energy balance is described which employs 
a profile formulation (non-local) for exchange coefficients in the 
daytime convective boundary-layer and an exchange coefficient 
scheme based on a local gradient Richardson number for the stable 
nocturnal boundary layer. This diurnal boundary layer formulation 
is utilized to examine boundary layer development over extensive 
sloping terrain such as the Great Plains of the US. The results of 
the investigation show that terrain induced thermal wind compo- 
nents contribute significantly to nocturnal boundary layer develop- 
ment especially strong nocturnal jets. Because the nocturnal jets 
over sloping terrain or any other diurnally forced baroclinic zone 
can exceed synoptic geostrophic transport speeds by a factor of 
two or more, significant errors in air mass trajectories and chemical 
reaction rates can be made if the jets are ignored. 


(CONF-801064—, pp 257-266) Numerical model 
nocturnal 


study of plume fumigation 
up. Segal, M. (Univ. of Vir 
Y.; Pielke, R.A. Oct 1981. 
Number DE82000889. 
From Symposium on intermediate range atmospheric trans- 
= | —— am and technology assessment; Gatlinburg, TN, USA (1 
t , 


inversion break- 
Charlottesville); Mahrer, 
S, PC A20/MF A011. Order 
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The elimination of the ground based nocturnal inversion 
during the morning hours may be associated with very high surface 
pollutant concentrations, as elevated plumes fumigate into the de- 
veloping mixed layer. The common approach of studying this phe- 
nomenon is based on the application of a Gaussian plume model 
using prescribed meteorological data. Such a methodology, howev- 
er, is inappropriate when the meteorological fields are spatially and 
temporally nonhomogeneous. In the present study a more realistic 
approach is suggested. A three-dimensional numerical solution of 
the advection-diffusion equation in a fine mesh grid has been car- 
ried out for an elevated source. The dispersion data is provided by 
a numerical boundary layer meteorological model. A simulated fu- 
migation process is illustrated and discussed. 


5383 (CONF-811006—6) Role of the biosphere in the 
carbon cycle. Olson, J.S. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 17p. NTIS, PC 
A02/MF AO1. Order Number DE82002886. 

From International conference on energy use management-- 
III; West Berlin, F.R. Germany (26 Oct 1981). 

Analyses of ecosystem areas, carbon inventories and ex- 
change rates confirm that biospheric processes affecting atmospher- 
ic CO, have been important but changeable. Only part of the 
world’s land ecosystems has been a net source to the atmosphere 
(~ 1 to 3 Pg or Gton C per year, probably mostly from the trop- 
ics) and perhaps only during parts of the past century. Simulta- 
neously, some land ecosystems (especially Temperate and Boreal) 
and perhaps freshwater and near-shore marine ecosystems (with 
their sediments) recently have become net sinks for much of the 
carbon that cannot be accounted for by present models of absorp- 
tion in the open ocean. Hence the net contribution of nonfossil 
carbon to the atmospheric CO. was probably significantly smaller 
than the prompt atmospheric inputs from forest clearing and burn- 
ing, global shifts from woody to nonwoody vegetation, and delayed 
CO, inputs related to transfers from slowly to rapidly decomposing 
debris and humus. Despite recent doubts, inputs from fossil fuels 
now appear mainly responsible for the clear increase in excess CO. 
recorded by global monitoring since 1958, even though releases 
from vegetation and soil were relatively more important earlier in 
the century preceding that. A global ecosystem map has been 
useful in clarifying how overestimated forest pools may sometimes 
have led to overestimates of their input to CO2. Remaining chal- 
lenges are: (1) relating this map to climate, and to parameters like 
albedo that affect modeling of climate; (2) understanding exchange 
rates of COz, as affected by climate and disturbance; and (3) evalu- 
ating impacts of change on ecological resources. 


5384 (CONF-8104107—11) General Motors sidestream 
separator. Tessier, R.J. (General Motors ~——_ Warren, MI 
(USA)). 1981. 33p. General Motors Corp neral Motors 
Technical Center, Warren, MI. Order Number 
DE81904103. 

From 20. annual Kentucky industrial coal conference; Lex- 
ington, KY, USA (29 Apr 1981). 

On February 15, 1980, the United States Environmental Pro- 
tection Agency, acting pursuant to Paragraph 113(D) (4) of the 
Clean Air Act, issued to General Motors an innovative technology 
order covering fifteen coal-fired spreader-stoker boilers located at 
six General Motors plants in Ohio. The purpose and effect of this 
order was to permit General Motors time to develop a new, inno- 
vative technique for controlling particulate emissions from the spec- 
ified boilers before compliance with the federally approved Ohio 
particulate control regulation was required. This new technology 
was christened, The Sidestream Separator, by General Motors. It 
provides a highly cost effective means of reducing particulate emis- 
sions below levels currently obtainable with conventionally used 
high efficiency mechanical collectors. These improvements could 
prove to be of substantial benefit to many industrial facilities with 
spreader-stoker coal-fired boilers that cannot be brought into com- 
pliance with applicble air pollution regulations except by applica- 
tion of far more expensive and unwieldly electrostatic precipitators 
(ESP’s) or fabric filters (baghouses). 
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5385 (LBL—13373) Recent progress in photothermally- 
based spectroscopies. Amer, N.M. (Lawrence Berkeley Lab., 
CA (USA)). 1981. Contract W-7405-ENG-48. 5p. 
(CONF-811038—1). NTIS, PC A02/MF AOl. Order 
Number DE82002555. 

From DOE contractor's workshop on advanced laser tech- 
nology for chemical measurements; Ames, IA, USA (6 Oct 1981). 

The major objective is to exploit novel optical heating 
schemes for the ultrasensitive (e.g., parts per trillion), unambiguous, 
and relatively simple characterization of effluents produced during 
energy production and utilization. The physcial principle underly- 
ing these detection schemes is that when a beam of electromagnetic 
radiation is absorbed by a given medium (gas, liquid, solid, or aero- 
sol), heating will ensue. The heat is what we employ to measure 
very low optical absorption coefficients (~ 10~'® cm~'). This is ac- 
complished in one of three ways: (a) optical heating will cause a 
rise in pressure which can be detected with a suitable transducer, 
e.g., a microphone. This type of spectroscopy is known as photoa- 
coustic; (b) optical heating causes a corresponding modulation of 
the index of refraction of the absorbing material which can be used 
to deflect a weak laser probe beam propogating through the materi- 
al. The amplitude and phase of the deflection is quantitatively relat- 
ed to the absorption coefficient; or (c) in the case of solids, heating 
will cause deformation of the sample which can be detected, for ex- 
ample, interferometrically and related to the optical absorption co- 
efficients. A brief summary of recent results in photothermal spec- 
troscopies is given. 


5386 (ORNL/EIS—195) Global aspects of carbon diox- 
ide: an annotated bibliography. Chilton, B.D.; Allison, L.J.; 
Talmage, S.S. (comps.). (Oak Ridge National Lab., TN 
(USA)). Aug 1981. Contract W-7405-ENG-26. 232p. 
(ORAU/IEA—81-9). NTIS, PC Al1/MF A0Ol. Order 
Number DE82001839. 

Presented in the format of an annotated bibliography are 682 
references on the potential effects of a carbon dioxide-induced cli- 
mate change. References are divided into chapters according to the 
following subject categories: atmospheric studies, oceanography, 
terrestrial studies, cryospheric studies, energy technologies, and so- 
cioeconomic studies. References in each chapter are arranged al- 
phabetically by first author. Indexes are provided for author, 
keywords, and permuted title. 


5387 (PNL—3996) Hanford 200 East Area ambient 
NO/sub x/ concentrations, February 1968 through February 
1969. Ramsdell, J.V. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Sep 1981. Contract AC06- 
76RL01830. 24p. NTIS, PC A02/MF AO1. Order Number 
DE82001418. 

Ambient concentrations of oxides of nitrogen (NO/sub x/) 
were measured in the vicinity of the 200 East Area of Hanford 
from late February 1968 through February 1969. This report con- 
tains an analysis of the complete set to document the ambient NO/ 
sub x/ concentrations during time periods when the Purex Plant 
was emitting NO/sub x/. It is not intended.to represent either cur- 
rent ambient NO/sub x/ concentrations or concentrations during 
Purex Plant operation in the future. However, it does provide a ref- 
erence for use in comparison of ambient NO/sub x/ concentrations 
during future periods of Purex emissions with those occurring in 
past periods. It is also of interest to compare the annual average 
concentrations estimated from the measurements with the national 
primary ambient air quality standard for NO2, which is 50 parts per 
billion (ppb) annual arithmetic mean (National primary and second- 
ary ambient air quality standard for nitrogen dioxide, 1971). 


5388 (TVA/ONR/ARP—81/12) Followup analysis of 
sulfur dioxide excess at Kingston Station 7 on February 8-10, 
1980. Wastrack, K.G. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Office of Natural Resources). Jun 1981. 
50p. NTIS, PC A03/MF A0O1. Order Number DE82900156. 

Several items of information on the SO2 excess at Kingston 
station 7 on February 8-10, 1980, investigation became available 
after the initial investigation was completed. Although the SO. 
strip-chart trace has several irregularities, there is no further evi- 
dence of instrument malfunction or interference. Ambient monitor- 
ing information from DOE stations on the Oak Ridge reservations 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
Radioactive Materials Monitoring And Transport 


measured maximum SO, concentrations only slightly above back- 
ground levels. This tends to exclude Bull Run Steam Plant or Oak 
Ridge urban area as significant contributors to the excess. No simi- 
lar combination of meteorological or ambient monitoring conditions 
has occurred either before or since the incident. 


5389 (TVA/ONR/ARP—81/13) Ambient-air-quality 
monitoring plan, Paradise Steam Plant. Lee, N.T.; Owen, 
A.E. Jr.; Carter, R.V. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Office of Natural Resources). Sep 1981. 
34p. NTIS, PC A03/MF A011. Order Number DE82900155. 

The purpose of this monitoring plan is to present a new net- 
work design fur this steam plant in compliance with provisions of 
the Clean Air Act, in particular meeting SO. ambient air quality 
standards. (PSB) 


5390 (TVA/ONR/ARP—81/14) Ambient-air-quality 
monitoring plan, Widows Creek Steam Plant. Owen, A.E. 
Jr.; Carter, R.V. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Office of Natural Resources). Sep 1981. 
3lp. NTIS, PC A03/MF A0O1. Order Number DE82900162. 

The purpose of this monitoring plan is to present a new net- 
work design for this steam plant in compliance with provisions of 
the Clean Air Act, in particular meeting SO2 ambient air quality 
standards. (PSB) 


5391 (TVA/ONR/ARP—81/15) Ambient air quality 
monitoring plan, Kingston Steam Plant. Lee, N.T.; Carter, 
R.V. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Office of Natural Resources). Sep 1981. 37p. NTIS, 
PC A03/MF AO1. Order Number DE82900161. 

The purpose of this monitoring plan is to present a new net- 
work design for this steam plant in compliance with provisions of 
the Clean Air Act, in particular, meeting SO2 ambient air quality 
standards. (PSB) 


5392 (TVA/ONR/ARP—81/16) Ambient air quality 
monitoring plan, Shawnee Steam Plant. Owen, A.E. Jr.; 
Carter, R.V. (Tennessee Valley Authority, Muscle Shoals, 
AL (USA). Office of Natural Resources ,’ Sep 1981. 39p. 
NTIS, PC A03/MF A01. Order Number DE82900160. 

The purpose of this monitoring plan is to present a new net- 
work design for this steam plan in compliance with provisions of 
the Clean Air Act, in particular, meeting SO. ambient air quality 
standards. (PSB) 


5393 (UCID—19221) Report of Lawrence Livermore 
National Laboratory to the Environmental Protection Agency 
on research performed since December 1979. Wuebbles, D.J.; 
Chang, J.S.; Luther, F.M.; Penner, J.E.; T: R.L. (Law- 
rence Livermore National Lab., CA sa). Oct 1981. 
Contract W-7405-ENG-48. 18p. NTIS, PC A02/MF AOl. 
Order Number DE82001621. 

This report documents the research done at LLNL since 
December 1979 in support of the Environmental Protection 
Agency regarding stratospheric ozone and man’s potential influence 
on it. Primary research emphasis has been on the numerical model- 
ing of atmospheric chemical and physical processes, and assess- 
ments of the atmospheric response to stratospheric perturbations. 
The potential influence of chlorofluorocarbons on stratospheric 
ozone has been of particular concern. The basic research tool in 
these investigations has been the LLNL one-dimensonal coupled 
transport and chemical kinetics model of the troposphere and 
stratosphere. Each of the research tasks is described. 
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REFER ALSO TO CITATION(S) 3449, 5237, 5349, 5366, 5369, 5370, 5428, 
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5429, 5430, 5433, 5435, 5439, 5445, 5448, 5559, 5574, 5577, 5578, 5581, 5582, 
6590, 6619 


5394 (AD—252267) Operations of the fallout group of 
project 50.3. Richards, W.J.; Watson, B.F. (Army Electron- 
ics Labs., Fort o_o "NJ (USA)). 15 Aug 1960. 10p. 
NTIS, PC A02/MF AOl 
The Fallout Group was a part of Project 50.3 at Operation 
Plumbbob, held in Nevada from April to September, 1957. The fall- 
out group was engaged in evaluating, under field conditions, the 
Signal Corps method of fallout prediction. The group collected the 
meteorological data necesary to make fallout forecasts, and made 
plots on a daily basis for each currently scheduled shot. Other 
duties included conferences and liaison activities. The Signal Corps 
method of fallout prediction is found to have several shortcomings 
despite its numerous virtues. The dose rates forecast by the Signal 
Corps method are compared with the observed dose rates by means 
of contour charts and graphs of dose rate versus distance along the 
hot line. 


5395 (AD—361836) Distribution and intensity of fallout. 
Final report. Steton, R.L.; Schuert, E.A.; Perkins, W.W.; 
Shirasawa, T.H.; Chan, H.K. (Naval Radiological Defense 
Lab., San Francisco, CA (USA)). Jan 1956. 172p. NTIS, PC 
A08/MF AOl1. 

The objective of this project was to document the distribu- 
tion and intensity of fallout from all shots at Operation CASTLE. 
Data were obtained for Shots 1, 2, 3, 4, and 6 by use of land sta- 
tions, anchored lagoon stations, and free-floating sea stations. A 
complete analysis of the Shot 1 fallout to 300 nautical miles down- 
wind including the development of an experimental model based on 
fallout particle trajectories is presented as well as data on Shot 2 
fallout to 50 nautical miles downwind and the close-in fallout from 
Shots 3, 4, and 6. 


5396 (AECP—8(pt.1)) Code of practice and design prin- 
ciples, for installed radiological protection systems. Powell, 
R.G. (UKAEA Atomic Energy Research Establishment, 
Harwell. Engineering Div.). 1980. 101lp. NTIS (US 
Sales Only), Fe A06/MF AOl1. 

The main points on which a guide for designers and install- 
ers of radiological protection instrumentation (RPI) should be based 
have been examined by a small group of instrumentation engineers. 
The purpose of this document is to present a comprehensive and 
detailed review of these points. It is intended to give an overall 
coverage and serve as a reference document for specific points; it 
should also be of value to newcomers to the RPI field. The code 
presents a standard of good practice and takes the form of recom- 
mendations only. The contents cover: the requirement for RPI; 
design, availability and reliability, information displays, human fac- 
tors, power supplies, manufacture, quality assurance, testing, cost, 
installation, operation, maintenance and documentation. Appendices 
include: Radon and thoron decay series, air sampling, reliability of 
component combinations and redundancy. (28 references). 


5397 (AERE-R—9672) Radioactive fallout in air and 
rain: results to end of 1979. Cambray, R.S.; Fisher, E.M.R.; 
Playford, K.; Eakins, J.D.; Peirson, D.H. (UKAEA Atomic 
Energy Research Establishment, Harwell. Environmental 
and Medical Sciences Div.). Jun 1980. 41p. NTIS (US Sales 
Only), PC A03/MF AO01/ Also available te HMSO, price 
Pound 3.00. 

Samples of atmospheric dust and rainwater have been col- 
lected from the United Kingdom and elsewhere. Results are pre- 
sented of analyses of these samples for various fission products and 
certain other radionuclides. The average concentrations of long- 
lived fission products in air and rain in the U.K. in 1979 were about 
one third those in 1978 and less than 1% of the maximum which 
was reached in 1963-64. Plutonium concentrations in air and rain- 
water generally follow the pattern of long-lived fission products. 
Ba and '*"I indicative of a recent atmospheric test were detected 
in the atmosphere in the U.K. after the low yield Chinese explosion 
of 14 December 1978 but ceased, to be detectable by mid-January 
1979. In the southern hemisphere the mean concentration of °7Cs 
in air in 1979 was about two thirds that in 1978. An estimate is 
made of the worldwide deposit of *7Cs and ®Sr. The gamma and 
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beta-ray dose rates from fallout at Chilton (UK) are estimated from 
the observed deposition. 


5398 (AERE-R—9831) Radioactive waste disposal by 
UKAEA establishments Ones 1979 and associated environ- 
mental monitoring results. Flew, E.M. (UKAEA Atomic 
Energy Research Establishment, Harwell. Environmental 
and Medical Sciences Div.). Jul 1980. 27p. NTIS (US Sales 
Only), PC A03/MF AOl. 

This report gives details of the amounts of solid and liquid 
radioactive waste disposed of by the principal establishments of the 
UKAEA during 1979. Waste arising at the UKAEA Nuclear 
Power Development Laboratories at Windscale and Springfields, 
which are both situated on British Nuclear Fuels Ltd. (BNFL) 
sites, is disposed of by BNFL and included in their authorisations. 
Discharges to atmosphere of airborne radioactive waste are also in- 
cluded in the report. A summary of the results of the environmen- 
tal monitoring programmes carried out in connection with the ra- 
dioactive waste discharges is given. To facilitate an appreciation of 
the standard of safety achieved, the discharges are, where appropri- 
ate, shown as a percentage of those authorised. In the case of at- 
mospheric discharges no quantitative limits are yet specified in the 
authorisations, but the results and estimates of discharges from 
stacks are compared with Derived Working Limits (DWL’s) (i.e. a 
limit derived from the dose limits recommended by The Interna- 
tional Commission on Radiological Protection in such a way that 
compliance with it implies virtual certainty of compliance with the 
relevant dose limits). Environmental monitoring results are also 
compared with appropriate DWL’s. The principles underlying the 
control of the discharge of radioactive waste to the environment 
are summarised in an Appendix to the report. 


5399 (AERE-R—10059) Setting up a station to monitor 
the background radiation. Douglas, J.A. (UKAEA Atomic 
a Research a | Harwell. Environmental 

edical Sciences Div.). Dec 1980. 22p. NTIS (US 
Sales Only), PC A02/MF AO1. 

This paper gives a brief review of the sources of external 
background from nuclear radiations and presents methods of mea- 
surement that can be conveniently used to determine the compo- 
nents. The methods of calibration are considered in detail and some 
discussion of meteorological effects is included. 


(ARL/TR—029) Field and analytical data relating 
to the 1972 and 1978 surveys of residual contamination of the 
Monte Bello Islands and Emu atomic weapons test sites. 
Cooper, M.B.; Duggleby, J.C. (Australian Radiation Lab., 
Melbourne). Dec 1980. 56p. NTIS (US Sales Only), PC 
A04/MF AOl1. 

Radiation surveys of the Monte Bello Islands test site in 
Western Australia, and the Emu test site in South Australia, were 
carried out in 1972 and 1978. The results have been published in 
ARL reports ARL/TR--010 and ARL/TR--012. The detailed field 
and analytical data which formed the basis of those publications are 
given. 


5401 (BNL—51417) 1980 environmental monitoring 
report. Naidu, J.R.; Olmer, L.L. (eds.). (Brookhaven Nation- 
al Lab., Upton, NY (USA)). Apr 1981. Contract AC02- 
76CHO00016. 65p. NTIS, PC A04/MF A0O1. Order Number 
DE82003248. 

The environmental levels of radioactivity and other pollut- 
ants found in the vicinity of Brookhaven National Laboratory 
(BNL) during 1980 are summarized. As an aid in the interpretation 
of the data, the amounts of radioactivity and other pollutants re- 
leased in airborne and liquid effluents from Laboratory facilities to 
the environment are also indicated. The environmental data in- 
cludes external radiation levels; radioactive air particulates; tritium 
and iodine concentrations; the amounts and concentrations of radio- 
activity in and the water quality of the stream into which liquid ef- 
fluents are released; the concentrations of radioactivity in sediments 
and biota from the stream; the concentrations of radioactivity in 
and the water quality of ground waters underlying the Laboratory; 
and concentrations of radioactivity in milk samples obtained in the 
vicinity of the Laboratory. 
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5402 (CONF- nny 25-36) Intermediate range 
atmospheric transpo logy assessments: nuclear 
ts. Benny . S.; Hofman O.; Miller, C.W. (Oak 

idge National Lab., TN). Oct 1981. NTIS, PC A20/MF 
A0l1. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Mathematical models have been used to assess potential im- 
pacts of radioactivity releases during all phases of our country’s de- 
velopment of nuclear power. Experience to date has shown that in 
terms of potential dose to man, the most significant releases of ra- 
dioactivity from nuclear fuel cycle facilities are those to the atmos- 
phere. Our ability to predict atmospheric dispersion will, therefore, 
ultimately affect our capability to understand and assess the signifi- 
cance of both routine and accidental discharges of radionuclides. 
Assessment of potential radiological exposures from postulated rou- 
tine and accidental releases of radionuclides from the fast-breeder 
reactor will require the use of atmospheric dispersion models, and 
the design, siting, and licensing of breeder reactor fuel cycle facili- 
ties will be influenced by the predictions made by these models. 


5403 (CONF-801064—, pp 49-60) AIRDOS-EPA com- 
puter code and its application to intermediate range ee 
of *Kr from the Savannah River Plant. Fields, D.E.; Miller, 
C.W.; Cotter, S.J. (Oak Ridge National Lab., TN). Oct 
1981. NTIS, PC A20/MF A0Ol. Order Number 
DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

The AIRDOS-EPA computer code is a methodology that 
estimates radiation doses to man from airborne releases of radionu- 
clides. A modified Gaussian plume equation is used to estimate air 
concentrations resulting from the release of as many as 36 radionu- 
clides. Radionuclide concentrations in food products are estimated 
using the output of the atmospheric transport model. Doses to man 
at each distance and direction specified are estimated for up to 
eleven organs and five exposure modes. One year of weekly aver- 
age *Kr concentrations observed at 13 sampling stations located 30 
to 150 km distant from a quasi-continuous point source at the Sa- 
vannah River Plant has been used in a validation study of the at- 
mospheric transport portion of AIRDOS-EPA. The predicted 
annual average concentration at each station exceeded the observed 
value in every case. The average overprediction factor was 2.4 and 
Pearson's correlation between pairs of logarithms of observed and 
predicted values was r = 0.93. 


5404 (CONF- el” 61-65) Status report on 


DOE-sponsored meteorol model validation program. 
Bailey, C.E.; Pepper, D. * (E.I. duPont de Nemours & 
Co., Aiken, SC). Oct 1981. NTIS, PC A20/MF AO1. Order 
Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

The Department of Energy (DOE) is sponsoring a program 
to evaluate existing and newly developed mesoscale meteorological 
models. The program is being conducted by the Savannah River 
Laboratory (SRL), with participation of nine DOE-funded labora- 
tories. The program is sponsored at this time because of the avail- 
ability of extensive Kr integrated air concentration measurements 
and meteorology data obtained in the vicinity of the Savannah 
River Plant (SRP) during 1975 to 1977. These data are being used 
for all calculations. The Savannah River Plant (SRP), located near 
Augusta, Georgia, is the major nuclear material production facility 
for the Department of Energy (DOE). Two chemical separations 
plants, about 4 km apart near the center of the site, are operated to 
dissolve irradiated nuclear fuel. Each plant routinely releases **Kr 
in a nonbuoyant plume from 62-m stacks. Its air concentration in 
the vicinity of the source is essentially unaffected by chemical reac- 
tion, deposition, and radioactive decay. Thus, Kr air concentra- 
tion measurements in the vicinity of SRP along with meteorological 
data are ideally suited for testing and validating air transport and 
dispersion models. 
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(CONF-801064—, pp 215-220) Meteorological as- 
study further 


5405 
< the reactor requiring study. 
linn, W.G. Ne (Pact ic Northwest Lab., Richland, WA). 
Oct 1981. S, PC A20/MF A0Ol. Order Number 
DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Shaple and approximate methods are used in a search for 
meteorological features that dominate estimates of reactor-accident 
consequences, and that require more accurate descriptions if conse- 
quence estimates are to be more realistic. By considering variations 
in the source term, it is seen that accidents involving containmenrt- 
vessel failure dominate both the mean and variance of the distribu- 
tion of consequences, although this conclusion is subject to uncer- 
tainties about plume rise. Research is recommended on the behavior 
of horizontal, sonic jets, with heat transfer to the ground, and espe- 
cially during stable atmospheric conditions. Diffusion with fumiga- 
tion and lofting require further study; use of K-theory and National 
Weather Service data should be vigorously pursued. Conditional 
upon an accident occurring, precipitation scavenging appears to 
dominate the variance of the consequences. 


5406 (CONF-801064—, pp 239-246) Consistent treat- 
meat of ground deposition together with species growth and 


ene, Meet. Murphy, B.D. (Oak 

Rage National Lote TN); Nelson, C.B.; Ohr, S.Y. Oct 

198 NTIS, PC A20/MF_ AOI. Order Number 
DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

We discuss the adaptation of a trajectory model to an initial 
pollutant species and a series of successor species at mesoscale dis- 
tances. The effect of source height is discussed since it is important 
in determining close-in ground level concentration, which influ- 
ences plume depletion due to dry deposition. A scheme is outlined 
which handles deposition and species decay in a consistent manner 
and which does so for an arbitrary number of successor pollutant 
species. This scheme is discussed in terms of a Lagrangian trajec- 
tory model which accounts for initial source height and which cal- 
culates ground-level concentrations out to mesoscale distances. 


(CONF-811025—11) Measurement of * Kr concen- 
trations in air using a a a oe oe 
M.E.; Berven, B.A.; Perdue, P.T. (Oak ae National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 1 Ip. 
NTIS, PC A02, A01. Order Number DE82001475. 

From 25. conference on analytical chemistry and nuclear 
one Gatlinburg, TN, USA (6 Oct 1981). 

A new method to detect moderate concentrations (down to 
approximately 370 Bq/m® under actual field conditions) of *Kr in 
air has been developed. This method employs a cryogenic sampler 
for collection of the air sample of interest and a Ge(Li) spectros- 
copy system to determine the concentration of **Kr by detection of 
the 514-keV gamma photon. Data from experiments are presented. 


5408 (DOE/EML—369) Summary report of the Depart- 
ment of Energy, Division of Operational and Environmental 
Safety: Quality Assurance 9 through 12. Welford, 
G.A.; Fisenne, I.M.; Sanderson, C. (Department of Energy, 
New York (USA). Environmental Measurements Lab.). 1 
Feb 1980. 101lp. NTIS, PC A06/MF A0O1. Order Number 
DE82001901. 

Analaytical Laboratories which provide environmental mon- 
itoring data for assessment of radioactive contamination, under the 
Department of Energy (DOE) Contract, were requested to partici- 
pate in a Quality Assurance Program. The Environmental Measure- 
ment Laboratory (EML) was asked to prepare intercomparison 
samples for radionuclide analysis of soil, water, air filters, tissue ash 
and vegetation ash for distribution to the Analytical Laboratories. 
Samples were collected in the environment of DOE facilities, since 
only water and air samples could be conveniently spiked. A set of 6 
to 8 samples is distributed quarterly to 34 laboratories. EML per- 
formed multiple analyses on the samples, however, the results are 
considered intercomparisons, not standards. The program is summa- 
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rized, and data for Quality Assessment Programs (QAP) 9 through 
12 are evaluated. 


(EGG—1183-1801) Aerial radiological survey of 
the Virgil C. Summer Nuclear Station and surrounding area, 
Jenkinsville, South Carolina. (EG and G, Inc., San Ramon, 
CA (USA). Energy Measurements Group). Jul 1981. Con- 
tract ACO08-76NV01183. 13p. NTIS, PC A02/MF AOl. 
Order Number DE82001982. 

An aerial radiologic survey was performed from 9 to 16 
March 1981 over a 280 square kilometer area centered on the 
Virgil C. Summer Nuclear Power Station near Jenkinsville, South 
Carolina. All gamma-photon data were collected by flying North- 
South lines spaced 230 meters apart at an altitude of 122 meters 
above ground level. Processed data showed that all gamma-photons 
detected within the survey area were those expected from naturally 
occurring terrestrial background emitters. Count rates obtained 
from the aerial platform were converted to exposure rates at 1 
meter above the ground and are presented in the form of an isora- 
diation contour map. The observed exposure rates over the land 
areas were between 6 and 30 microroengtens per hour (uR/h) with 
most of the area ranging from 6 to 15 uR/h. These values include 
an estimated cosmic ray contribution of 4.0 »R/h. The exposure 
rate obtained from soil samples taken at the survey site displayed 
positive agreement with the aerial data. 


(EHD—77-6) Environmental radioactivity in 

wary - March, 1977, Vasudev, P.; Meyerhof, 

ent of National Health and Welfare, Ottawa, 

Ontario Canada). Health Protection Branch). May 1977. 

_ English, French). NTIS (US Sales Only), PC A03/ 
AOl. 

The radiological surveillance program of the Department of 
National Health and Welfare determines levels of environmental ra- 
dioactivity in Canada and assesses the resulting population expo- 
sures. In this report, the results for the first quarter of 1977 from 
the analyses of air, water vapour, drinking water and milk for criti- 
cal radionuclides are presented. A special graphical format is used 
which will allow extension of the trend-lines in future reports. This 
will enable identification of changes in the levels and assessment of 
their potential health significance. Currently al! the levels measured 
are below the permissible limits recommended by the International 
Commission for Radiological Protection. 


5411 (EHD—78-23) Environmental radioactivity in 
Canada, April - June 1977. Vasudev, P.; Meyerhof, D.P.; 
Quinn, J. (Department of National Health and Welfare, 
Ottawa, Ontario (Canada). Health Protection Branch). 1978. 
42p. NTIS (US Sales Only), PC A03/MF A0O1. 

The radiological surveillance program of the Department of 
National Health and Welfare determines levels of environmental ra- 
dioactivity in Canada and assesses the resulting population expo- 
sures. In this Report, the results for the second quarter of 1977 
from the analyses of air, water vapour, drinking water and milk for 
critical radionuclides are presented. The graphical format used in 
the last quarterly report has been retained with extensions of the 
trend-lines to enable identification of changes in the levels and as- 
sessment of their potential health significance. All the levels meas- 
ured during this quarter are below the permissible limits recom- 
mended by the International Commission for Radiological Protec- 
tion. 


5412 (EPRI-EA—2045) Transuranium and other long- 
lived radionuclides in the terrestrial environs of nuclear power 
plants. Final report. Robertson, D.E.; Thomas, C.W.; Per- 
kins, R.W.; Thomas, V.W. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Sep 1981. Contract AC06- 
76RLO01830. 181p. NTIS, PC AO9/MF AO1. Order Number 
DE82003074. 

The purpose of this research was to ascertain the contribu- 
tion of certain radioactive elements, especially transuranics, to the 
environment from nuclear power plants as opposed to that from 
fallout due to weapon testing. Of the radioactive nuclides, alpha 
emitter, e.g., plutonium, are considered the most hazardous to 
human health; hence, the extent to which power plants may release 
plutonium to the environment is a matter of concern. Samples of 
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soil, plants, and air were taken at four nuclear power plants: 
Rancho Seco (California), Zion (Illinois). Browns Ferry (Alabama), 
and Quad-Cities (Illinois). For background purposes, samples were 
also collected at 10 sites in Idaho, Indiana, Mississippi, Missouri, 
Montana, North Dakota, Oklahoma, Texas, Washington, and West 
Virginia that were remote from nuclear plants. Samples were ana- 
lyzed for plutonium, americium, and curium as well as for a 
number of other species. Emphasis was on plutonium because the 
ratio of ***Pu to °° Pu can be used to distinguish reactor pluto- 
nium from fallout plutonium. The power plant contribution to the 
environment of the elements tested is negligible. With plutonium, 
for example, the absolute concentration of the element differed 
greatly from plant to plant and even from site to site at a given 
plant; however, the ***Pu/*** *°Pu ratio was remarkably constant 
and, with rare exceptions, could not be distinguished from the 
ratios of background samples. At a few localities, for some ele- 
ments, a power piant contribution could be recognized. In such 
cases, despite a power plant contribution, the absolute concentra- 
tion of the element was below a national background value. 


5413 (INIS-mf—5876, pp 71-75) Washout and dry depo- 
sition of atmospheric aeroso pend Porstendorfer, J.; Robig, G.; 
Ahmed, A. (Goettingen Univ. (Germany, F.R.). Zentrales 
Isotopen-Lab. fuer biologi he und Medizinische Fors- 
chung). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The deposition velocities onto different rough surfaces and 
the washout coefficients of simulated rain droplets for submicron 
aerosols were studied in a wind channel. The influence of particle 
size and electric charge upon the collection efficiencies of simulated 
rain droplets was measured. The deposition velocity of the particles 
was determined as a function of aerosol size, wind velocity and 
roughness of the surface. The experiments were carried out with 
monodisperse, radioactive particles with sizes which were varied 
from 0.03 and 5 ym. Using the measured values, the activity flux of 
the long lived radon decay product (RaD), the mass flux of the at- 
mospheric aerosol and the activity flux near a stack of a nuclear 
power plant onto the ground surface were calculated considering 
washout, rainout and dry deposition in the atmosphere. 


5414 (KURRI-TR—179) Report of the meeting on the 
state of natural radioactivities in the environment. Environ- 
ment and rare gases. Katsurayama, K.; Tsujimoto, T.; Saka- 
= M. (eds.). (Kyoto Univ., Kumatori, Osaka (Japan). 
esearch Reactor Inst.). 1978. 41p. (In Japanese). (CONF- 
7805227—). NTIS (US Sales Only), PC A03/MF A01. 
From Meeting on the state of natural radioactivities in the 
environment; Kumatori, Osaka, Japan (22 Mar 1978). 
A meeting on the “state of natural radioactivities in the envi- 
ronment” was held at Kumatori, Osaka, Japan March 22, 1978. Se- 
lected papers have been entered individually. (LTN) 


5415 (LA—8975-MS) Cosmic-ray-induced radiation en- 
vironment and dose to man for low-orbit space applications. 
Sandmeier, H.A.; Hansen, G.E.; Battat, M.E.; O’Brien, K. 
(Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 30p. NTIS, PC A03/MF AO1. Order 
Number DE82001882. 

Neutrons and photons resulting from the interaction of ga- 
lactic cosmic rays with the material of an orbiting satellite or an 
orbiting space station at an altitude of some few hundreds of kilo- 
meters, and below the level of the radiation belts, have been calcu- 
lated as a function of geomagnetic latitude and solar activity level. 
The photon and neutron leakage currents from the top of the at- 
mosphere have been computed. The radiation dose-equivalent rate 
to an unshielded astronaut has also been calculated. The maximum 
dose-equivalent rate, near the magnetic poles, was 2 mrem/h. In 
deep space this would amount to 18 rem/y, indicating that for a 
prolonged stay in space, shielding would be needed. 
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6416 (LBL—12564) Instrumentation for a radon re- 
search house. Nazaroff, W.W.; Revzan, K.L.; Robb, A.W. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1981. Contract 
W-7405-ENG-48. 7p. (CONF- -811048—3). NTIS, PC A02/ 
MF AOl1. Order Sionier DE82003717. 

From International symposium on indoor air pollution, 
health and energy conservation; Amherst, MA, USA (13 Oct 1981). 

A highly automated monitoring and control system for 
studying radon and radon-daughter behavior in residences has been 
designed and built. The system has been installed in a research 
house, a test space contained in a two-story wood-framed building, 
which allows us to conduct controlled studies of (1) pollutant trans- 
port within and between rooms, (2) the dynamics of radon daughter 
behavior, and (3) techniques for controlling radon and radon 
daughters. The system’s instrumentation is capable of measuring air- 
exchange rate, four-point radon concentration, individual radon 
daughter concentrations, indoor temerature and humidity, and out- 
door weather parameters (temperature, humidity, modules, wind 
speed, and wind direction). It is also equipped with modules that 
control the injection of radon and tracer gas into the test space, the 
operation of the forced-air furnace, the mechanical ventilation 
system, and the mixing fans located in each room. A microcom- 
puter controls the experiments and records the data on magnetic 
tape and on a printing terminal. The data on tape is transferred to a 
larger computer system for reduction and analysis. In this paper we 
describe the essential design and function of the instrumentation 
system, as a whole, singling out those components that measure 
ventilation rate, radon concentration, and radon daughter concen- 
trations. 


5417 (MSZ—19396-80) Standard method of test for 
rapid measurement of RaA-, RaB-, RaC-concentration in the 
air of workplaces and living-rooms. (Magyar Szabvanyuegyi 
Hivatal, Budapest). 1980. 9p. (In Hungarian). NTIS (US 
Sales Only), PC A02/MF AOI. 

A standardized dosimetric method for the rapid measure- 
ment of the RaA, RaB and RaC concentration in the air is de- 
scribed. The method is based on data of the a-decay curves. The ao 
air sample is suctioned through a membran filter on which the Ra 
fission products adsorbed on aerosol particles are deposited, then 
they are measured. The sources of errors of the activity measure- 
ment and those of the method itself are discussed in detail. The de- 
tection limit is approximately 4x10~* Bq/cm*. 


5418 (MSZ—19397-80) Test method for the measure- 
ment of natural radioactivity of building materials. (Magyar 
Szabvanyuegyi Hivatal, Budapest). 1980. 12p. (In Hungar- 
ian). NTIS (US Sales Only), PC A02/MF AO1. 

The comparative method based on gamma spectrometric 
measurements of the samples and different reference standards is 
applicable for the determination of 7**Ra, 7*Ra and “°K contents 
in building materials in case of the absence of other isotopes with 
y-energy higher than 800 keV. The relative and systematic errors, 
as well as the lowest detectable concentration values are discussed. 


5419 (NKRZ—78-12) Use of radioactive tracers to 

study the distribution of matter released into stratosphere. 

Gedeonov, L.I; Gritchenko, Z.G.; Flegontov, V.M.; 

Blinov, V.A. (Gosudarstvennyj Komitet po Ispol'zovaniyu 

Atomnoj Ehnergii SSSR, Moscow; Ministerstvo Zdra- 

vookhraneniya SSSR, Moscow. Natsional’naya Komissiya 
Radiatsionnoj Zashchite). 1978. 16p. (In Russian). NTIS 
S Sales Only), PC A02/MF AO1. 

Given are the results of monitoring for concentration in the 
surface air of long-lived radioactive products of nuclear explosions 
such as caesium-135, ruthenium-106, cerium-141, cerium 144, zir- 
conium-95 and natural radionucleide beryllium-7. The monitoring 
has been carried out in Zelenogorsk (near Leningrad) since 1959. 
The analysis of the results obtained made it possible to suggest a 
model, describing the main stages of dispersion of aerosols or ad- 
mixture gases initially appeared in stratosphere. Considered are the 
cases of model application to describe the observed pattern or fore- 
cast in any point of the globe taking into account latitude factors 
and seasonal variations. 
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5420 (NLCO—007-EV-Rev.) Niagara Falls Storage Site, 
environmental monitoring report for 1979 and 1980, Weidner, 
R.B.; Boback, M.W. (National Lead Co. of Ohio, Cincinnati 
(USA)). 5 Oct 1981. Contract AC05-760R01156. 3ip. 
NTIS, PC A03/MF A0O1. Order Number DE82003005. 

The Niagara Falls Storage Site is a 190-acre facility located 
in Niagara County, New York. It is owned by the US Department 
of Energy (DOE) and is used for the storage of radioactive resi- 
dues. This site is managed by NLO, Inc., contract operator of the 
DOE Feed Materials Production Center near Cincinnati, Ohio. 
During 1979 and 1980, water and air samples were collected at and 
near the storage site to provide information about radionuclides in 
the offsite environment. Results show that uranium and radium 
concentrations in ground and surface water were within DOE 
Guide values for uncontrolled areas. Radon-222 in air at the site 
west boundary exceeded the DOE Guide but offsite monitoring in 
the general area showed radon-222 concentrations well within the 
Guide. 


5421 (RI—96) Radioactive contamination of the envi- 
ronment. Radionuclide concentrations in the surface air of 
Leningrad environs for 1959-1977, Gritchenko, Z.G.; Fle- 
ontov, V.M.; “ip. dn A.N. (Radievyj Inst., Leningrad 
(In Russian). NTIS (US Sales Only), 


SSR)). 1979 4 
PC A03/MF AOl1 
The present work opens a series of publications on the re- 
sults of long-term observations of environmental radioactive con- 
tamination in the environs of Leningrad. In the first issue the tech- 
nique for determination and the results of observations of surface 
contamination due to artificial radioactive aerosols are presented 
for 1959-1977. It is shown that the main source of ground air con- 
tamination in Leningrad is the global of fission products resulting 
from nuclear explosions in the atmosphere. The results presented in 
this work can be used for estimation of levels and isotope composi- 
tion of radioactive contamination in the temperature zone of the 
northern hemisphere. 


5422 (UCRL—85933) Modeling the consequences of hy- 

pothetical accidents for the Titan II system. Greenly, G.D.; 
Sullivan, T.J. (Lawrence Livermore National Lab., CA 
(USA)). Nov 1981. Contract W-7405-ENG-48. 10p. (CONF- 
811134—2). NTIS, PC A02/MF A0Ol. Order Number 
DE82003068. 

From Joint Army-Navy-NASA-Air Force interagency pro- 
pulsion committee meeting; Cape Canaveral, FL, USA (17 Nov 
1981). 

' Calculations have been made with the Atmospheric Release 
Advisory Capability (ARAC) suite of three-dimensional transport 
and diffusion codes MATHEW/ADPIC to assess the consequences 
of severe, hypothetical accident scenarios. One set of calculations 
develops the integrated dose and surface deposition patterns for a 
non-nuclear, high explosive detonation and dispersal of material. A 
second set of calculations depicts the time integrated dose and in- 
stantaneous concentration patterns for a substantial, continuous leak 
of the missile fuel oxidizer converted to nitrogen dioxide (NO2). 
The areas affected and some of the implications for emergency re- 
sponse management are discussed. 


5423 Methods for measuring radon and radon daughter 
go in underground and free-atmosphere air. Herrmann, 

; Ullmann, W.; Feddersen, C.; Friemert, R.; Schwedt, J. 
(Siaatliches ‘Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic)). pp 401-411 of Ad- 
vances in radiation protection monitoring. Proceedings of 
an international symposium held by the IAEA in Stock- 
(1975). Sweden, 2050 ton une 1978. Vienna, Austria; IAEA 
197 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

Various instruments and methods suitable for obtaining data 
on radon and, in particular, radon daughter products in air have 
been developed by the National Board of Nuclear Safety and Radi- 
ation Protection of the German Democratic Republic: (a) The po- 
tential alpha-energy concentration of radon daughters is checked by 
a small (2.2 kg) working-level meter especially designed for mine 





ee 
5003 Radioactive Materials Monitoring And Transport 


conditions. A diaphragm pump, filter holder and surface-barrier de- 
tector are the integral components. The sensitivity of the battery- 
operated instrument makes it possible to determine the potential 
alpha-energy concentration over the range 4x10° to 100x10* MeV/ 
Itr; (6) A special method is used for making quasi-continuous meas- 
urements of the long-term fluctuations of radon daughter-product 
concentrations; (c) Methods of sufficiently high sensitivity have 
been developed to determine low concentrations of **Rn and its 
short-lived decay products in the free atmosphere; (d) For integrat- 
ing radon-daughter measurements under varying inhalation condi- 
tions, a battery-operated, pocket-sized device was developed. It 
consists of a small diaphragm pump, a filter disc and two thermolu- 
minescent detectors in a compact arrangement. The minimum de- 
tection limit for a 168-hour integration time is 10° MeV.h/Itr for a 
2 Itr/h air flow rate. The same filter-TLD combination fitted with a 
special injector unit instead of the battery-operated pump can also 
be used as a stationary monitor. 


5004 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 5377, 5382 


(CONF-801064—, pp 143-153) Local and regional 
climatic impacts of heat emission. Fortak, H.G. (Free Univ., 
Berlin, Germany). Oct 1981. NTIS, PC A20/MF AOl. 
Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

The impact of anthropogenic heat emission on properties of 
the planetary boundary layer has been investigated experimentally 
by airborne meteorological measurements. Due to the very rapid 
dissipation of spatial temperature differences in the developing 
plumes, point sources of heat emission hardly influence the atmos- 
phere. A large number of profile flights in the Upper Rhine area 
indicated that even in the most industrialized parts of this region 
the natural spatial variations of meteorological parameters are much 
larger than the man-made ones. This is not true with respect to the 
fields of vertical motions, however. The thermal plumes of large in- 
dustrialized cities are built up by a large number of intense thermal 
plumes of small size. A simple one-dimensional model for mean ver- 
tical velocity fields produced by local heat emission was construct- 
ed. By comparison with vertical velocities found in natural mete- 
orological phenomena, estimates of man-made heat impacts on the 
atmosphere and on climate are possible. 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 3193, 4226, 5387 


5425 (NUREG/CR—1395) EOCR building wake effects 

on atmospheric diffusion. Technical memo. Start, G.E.; 
Hukari, N.F.; Sagendorf, J.F.; Cate, J.H.; Dickson, C. R. 
(National Oceanic and Atmospheric Administration, Idaho 
Falls, ID (USA). Air Resources Lab.). Jan 1981. 227p. 
NTIS, PC Al1/MF AOl1. 

A series of 22 simultaneous releases of three gaseous tracers 
was conducted around the EOCR test reactor building at the Idaho 
National Engineering Laboratory in SE Idaho. Hourly average gas- 
eous tracer concentrations were sampled on several concentric sam- 
pling arcs and at a limited number of elevated locations. Winds and 
temperatures were measured on a nearby 30mm tower. Complete 
data appendices provide tracer concentration measurements, tem- 
peratures, winds and detailed wind statistics, derived diffusion sta- 
tistics, and plots and analyses. 


5006 Regulations 


REFER ALSO TO CITATION(S) 5388, 5390, 5391, 5392, 5396 
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5426 (CONF-801064—, pp 17-23) Intermediate range- 


transport modeling 

and policy applications: a view from the trenches. 
(Environmental Research & Tech. Inc., Concord, MA). Oct 
1981. NTIS, PC A20/MF AOI. Order Number 
DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

This paper deals with the nontechnical considerations that 
arise from the political contexts surrounding the use or nonuse of 
intermediate range transport. A brief review of the regulatory 
needs during the 1970's for transport modeling of non-nuclear 
sources is given. The author also discusses how intermediate range 
transport modeling came to its present status in the regulatory envi- 
ronment, and why these models have not been pursued more ag- 
gressively for regulatory applications. (KRM) 


5427 (EPRI-EA—2050) NO/sub x/ regulatory changes 
and the electric utility: a guidance manual for air quality 
modeling in planning, siting, and emissions control. Final 
report. Hayes, S.R.; Gutfreund, P.D.; Reynolds, S.D.; Pease, 
R.; Muzio, L. (Systems Applications, Inc., San Rafael, CA 
(USA); KVB, Inc., Irvine, CA (USA)). ~~ 1981. 149p. 
NTIS, PC A07/MF A01. Order Number DE82900966 

Several regulatory changes that are at or nearing the pro- 
posed rule stage are likely to influence requirements for the control 
of nitrogen oxide emissions from power plants. The pending 
changes, all mandated by the 1977 Amendments to the Clean Air 
Act, include the possible requirement for a short-term ambient 
standard for NO, prevention of significant deterioration rules for 
NOn, and visibility protection regulations. This Guidance Manual is 
a reference document designed primarily for the utility reader. It 
first examines the potential implications of the possible NO/sub x/- 
related regulations, reviews current regulatory and permitting re- 
quirements, and surveys NO/sub x/ ccontrol technology costs and 
capability. Then, in subsequent sections, it discusses the conduct of 
a NO, air quality impact analysis that is technically adequate and 
yet no more costly than necessary. Topics discussed include the de- 
signing of a modeling strategy; the conducting of a screening analy- 
sis; and the selecting of appropriate models, as well as their data 
requirements and costs. The Guidance Manual is supplemented by a 
six-volume reference set, collectively referred to as the Technical 
Support Document. These volumes provide supporting technical 
reference material. 
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5102 Chemicals Monitoring And Transport 
REFER ALSO TO CITATION(S) 3186, 3189, 5383, 5662 
5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 3376, 3379, 3380, 3381, 3383, 3415, 3416, 
3428, 3433, 3444, 3446, 3461, 3462, 3463, 5395, 5400, 5408, 5409, 5410, 5411, 
5412, 5414, 5574, 5577, 5578, 5581, 5677 


5428 (AD—338337) Physical factors and dosimetry in 
the Marshall Island radiation exposures. Sondhaus, C.A.; 
Bond, V.P. (Defense Atomic Support Agency, Washington, 
DC (USA)). Dec 1955. 46p. NTIS, PC A03/MF AO1. 

The physical factors and dosimetry of the fallout on the 
Marshall Islands from the first shot of Operation CASTLE are dis- 
cussed. Data was summarized from field Radiological Safety sur- 
veys, fallout radiochemical studies, and fallout gamma spectral 
measurements. The influence of these and other factors on an eval- 
uation of sur vey meter response and total dose estimates was con- 
sidered. Estimates of fallout duration times and energy distribution 
of the dose from a plane source were made and the effect of diffuse 
source-geometry on the depth-dose to air-dose relationship was 
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considered. Superficial doses from soft gamma and beta radiation 
were also considered. 


5429 (AD—341055) Gamma radiation exposure. Report 

for On A, 1954, Dempsey, R.H.; Larrick, b.G.; John- 
O.E. (Army Electronics Labs., Fort Monmouth, NJ 

(USA). 16 Mar 1959. 44p. NTIS, PC A03/MF A011. 

The initial- and residual-gamma radiation ex posures result- 
ing from the surface detonation of megaton-yield-range thermonu- 
clear devices were recorded in order to provide data for the deter- 
mination and evaluation of the gamma-radi ation hazards associated 
with such bursts. The following types of dosimeters were used as 
gamma radiation detectors: photographic, chemical, and Radiac Set 
AN/PDR-39. Instrument shelters were installed on reef, beach, and 
land locations to enable differentiation between initial- and residual- 
gamma exposures. Gamma-radiation ex posure measurements were 
made at known distances from ground zero for each of five shots. 
The initial-gamma data has limitations; the bulk of the data was 
completely lost due to the destruc tion of most of the initial-gamma 
stations. A comparison of the fragmentary initial-exposure data 
with scaled data shows reasonable agreement, although there is an 
insufficient quantity of data to analyze for effective mean free 


paths. 


5430 (AD—362109) Shipboard radiological - counter- 
measure methods. Heiskell, R.H.; Black, R.H.; Crew, R.J.; 
Fuller, R.K.; Kawahara, F.K. (Naval Radiological Defense 
Lab., San Francisco, CA (USA)). 30 Jan 1959. 86p. NTIS, 
PC A05/MF AOl1. 

Various test surfaces and specimens were exposed on YAG- 
39 and YAG-40 to fallout from Shots Zuni, Flathead and Tewa. 
Contaminability-decontaminability (C-D) studies were conducted 
when the ships returned to Eniwetok Lagoon. Three days after 
Zuni the average reading in the nonwashdown area of the YAG-40 
was approximately 350 mr/hr and in the washdown area approxi- 
mately 90 mr/hr. When the decontamination studies were initiated, 
the average levels after Flathead were lower than those after Zuni 
by a factor of 10. The average nonwashdown reading was 35 mr/hr 
and the washdown reading, 10 mr/hr. The removal of the remov- 
able radiological protective coating (RRPC) after Zuni in the non- 
washdown area removed all but 0.5 to 8.0% of the contaminant, 
while firehosing alone left a residual of 6 to 28%. 


5431 (AECL—6792) Seasonal and annual plant produc- 
tion of a southern Manitoba old-field. Turner, B.N.; Iverson, 
S.L. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. 
Whiteshell Nuclear ) Bah Establishment). Jun 1980. 29p. 
NTIS (US Sales Only), PC A03/MF AOI. 

The amount of natural variation in vegetation production 
during Project ZEUS (an investigation of long-term gamma radi- 
ation on meadow voles) will constitute an important habitat vari- 
able for the meadow vole population. To quantify this variation, 
annual and seasonal plant production of a nearby old-field was esti- 
mated by monthly harvests of aboveground vegetation between 
April and October for five consecutive years. The amount of dry 
green vegetation varied significantly both among years and months, 
peaking at a mean of nearly 300 G. M~? in late July and late 
August. Mean rates of production were maximum in late May to 
late June, reaching 4.45 g.m~2d~*. Dead vegetation varied signifi- 
cantly among months, but not among years, with peak amounts of 
nearly 800 G. M~? in May and October. Moss quantities varied 
among years, but not among months, and showed a general trend 
to increase as the field aged. Monthly production of green vegeta- 
tion showed some relationships to precipitation and temperature, 
and particularly indicated that hot dry springs impeded growth. 
Both amount and rate of green production were greater than that 
on most similar old-fields reported in the literature, and generally 
exceeded levels on all native grasslands except tallgrass prairie. 
Annual variability in peak green production was similar to that on 
other grasslands and old-fields. Variability in green production was 
greatest in April, and least in June, at the time when production 
was greatest. Greatest variation in green production occurred at the 
same time as greatest variation in temperature. Low precipitation 
may limit production, but the amount of precipitation does not 
appear to have an effect above a certain minimum level. 
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(AERE-R—9807) Studies of environmental radio- 
ae in Cumbria. Part 1. Concentrations 
caesium-137 in environmental 

maritime 


h t, 
well. Environmental and Medical Sciences Div.). Jul 1980. 
20p. NTIS (US Sales Only), PC A02/MF AOl1. 

Samples of soil, animal faeces, vegetation and lake sediment 
from West Cumbria have been analysed for plutonium-238, plutoni- 
um-239 and caesium-137. The results show that the deposition of 
plutonium along a transect from St Bees to Ennerdale Water de- 
creases with distance from the coast and that there is a correlation 
between the deposition of plutonium and sodium from the sea. The 
greatest observed deposit of plutonium was about 1.5 pCi cm™? 
which, although ten times the level attributable to fallout from dis- 
tant nuclear weapons tests, is extremely low in terms of radiological 
significance. It is suggested that there is a maritime effect whereby 
plutonium is concentrated in the sea surface, injected into the at- 
mosphere by sea spray and transported inland by the prevailing 
westerly wind. The effect can be measured up to 10 km inland by 
the analysis of soil. 


5433 (DOE/NV/00410—59) Gnome site decontamina- 
tion and decommissioning project radiation contamination 
clearance report, March 28, 23, 1979, Berry, 
H.A. (comp.). (Reynolds Electrical and Engineering Co., 
Inc., Las sy (USA)). Aug 1981. Contract AC08- 
76NV00410. 86p. NTIS, PC E05 $5.80. Order Number 
DE82003753. 

Includes 15 sheets of 24x reduction microfiche. 

This report describes the operations and radiological activi- 
ties conducted during Phase II and Phase III of the Gnome site de- 
contamination and decommissioning (D/D) project in Carlsbad, 
New Mexico. The onsite radiological monitoring and documenta- 
tion activities were performed for the Department of Energy, 
Nevada Operations (DOE/NV) by Reynolds Electrical and Engi- 
neering Co., Inc. (REECo) and EG and G, Inc., from March 28, 
1979 to September 23, 1979. The monitoring program included soil 
sampling and analyses, portable instrument area surveys, thermolu- 
minescent dosimeter (TLD) measurements and a post-operational 
aerial survey to document the final site status and to insure public 
and occupational health and safety. Although the analysis of data 
gathered during the final stages of the D/D project will provide 
the information necessary for DOE to return the Gnome site to the 
Department of the Interior, Bureau of Land Management (BLM) 
for unrestricted use of the land surface, there are permanent restric- 
tions on excavation and/or drilling on the site at any depth be- 
tween the surface and 1500 feet. 


5434 (EGG—1183-1805) Aerial radiological survey of 
the William B. McGuire Nuclear Station and surrounding 
area, Cowans Ford Dam, North Carolina, April 13-24, 1981. 


Hobaugh, J.L. (EG and G, Inc., Las Vegas, NV (USA)). 
1981. Contract AC08-76NV01183. 9p. NTIS, PC A02/ 
MF AO1. Order Number DE82003543. 

An aerial radiological survey was performed from 13 to 24 
April 1981 over a 235 square kilometer area centered on the Wil- 
liam B. McGuire Nuclear Station at Cowans Ford Dam, North 
Carolina. All gamma-photon data were collected by flying North- 
South lines spaced 228 meters apart at an altitude of 122 meters 
above ground level. Processed data showed that all gamma-photons 
detected within the survey area were those expected from naturally 
occurring terrestrial background emitters. Count rates obtained 
from the aerial platform were converted to exposure rates at 1 
meter above the ground and are presented in the form of an isora- 
diation contour map. The observed exposure rates were between 5 
and 22 microroentgens per hour (uR/h), with most of the area 
ranging from 5 to 9 uwR/h. These values include an estimated 
cosmic ray contribution of 4.0 wR/h. The exposure rate obtained 
from soil samples taken from within the survey site displayed posi- 
tive agreement with the aerial data. 
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5435 (EPS—3-EC-78-10) Monitoring program design 
enya ng for uranium mining communities. (Environ- 

ment Canada, Ottawa, Ontario. Environmental Protection 
Service). Oct 1978. 99p. NTIS (US Sales Only), PC A05/ 

AOl 

Environmental radiological monitoring requirements and 
their rationale have been developed for operating uranium mine/ 
mill sites including the pre-operational phase, and for non-operating 
tailings areas, in order to assess the radiological impact on the envi- 
ronment and follow long-term trends. These recommendations have 
been based on a review of regulatory standards, sources and nature 
of releases from mines, mills and tailings, and environmental path- 
way analysis. Media and measurements considered in the routine 
on-going programs include airborne radon, airborne particulates, 
external radiation, terrestrial biota, surface water, drinking water, 
ground water, fish and sediment. Program implementation guides 
are provided. An overview of sampling and field technique and 
specific recommendations have been made. 


(INIS-mf—6161) Annual report on radioactive dis- 
. am and monitoring of the environment 1979. (British Nu- 
clear Fuels Ltd., Risley). Jul 1980. 79p. Dep. NTIS (US 
Sales Only), PC A05S/MF AOl. 

This report gives information on radioactive discharges 
through authorised outlets and on environmental monitoring, for all 
of the British Nuclear Fuel Company's Works and Sites ie the 
Windscale and Calder Works and the Drigg Storage and Disposal 
site; Chapelcross Works; Springfields Works and the Ulnes Walton 
Disposal Site; and Capenhurst Works. Where a site also encom- 
passes laboratories of the United Kingdom Atomic Energy Author- 
ity (UKAEA) reference is made to the significance of the dis- 
charges from the latter. The report includes assessment of maxi- 
mum radiological exposures to individual members of the public ex- 
pressed in terms of limits based on the recommendations of the In- 
ternational Commission on Radiological Protection (ICRP) and in 
accordance with advice given by the National Radiological Protec- 
tion Board (NRPB) on the application of the Commission's recom- 
mendations in the UK. It is recognised that certain consequences of 
exposure are believed not to occur unless a threshold dose to a par- 
ticular part of the body is exceeded and that other possible conse- 
quences can be evaluated by computing an effective dose equiva- 
lent. In both cases limits are stated, the latter being 5 millisievert 
(500 millirem) per annum, together with the comment that it would 
be prudent to restrict actual continuous exposure over a whole life- 
time to an average of 1 millisievert (100 millirem) per annum. The 
assessments are based on data recommended by ICRP. Where these 
data are not yet available the assessments are based on data pub- 
lished by NRPB as interim recommendations. The percentage of 
the effective dose equivalent limit is quoted together with the indi- 
vidual contributions to it. Where other limits, which are ‘threshold’ 
in nature and cannot be summed, are apparently more restrictive a 
textual comment is made. 


(INIS-mf—6238) International workshop on envi- 
ronmental monitoring around nuclear installations. (Eoetvoes 
age Fizikai Tarsulat, Budapest (Hungary)). Aug 1980. 

(CONF-8009192—(Summ.)). NTIS (US Sales Only), 
‘A04/MF AOl. 
From International workshop on environmental monitoring 
around nuclear installations; Dobogokoe, Hungary (9 Sep 1980). 
Individual papers are included in the data base. (PSB) 


symposium on 
partment of Atomic 
Energy, Bombay (India); Indian Association for Radiation 
Protection, Bombay). 1981. 187p. (CONF-810153—(Absts)). 
NTIS (US Sales Only), PC A09/MF AOI. 
From 2. special symposium on natural radiation environ- 
ment; Bombay, India (19 Jan 1981). 
Separate entries were made for the individual papers present- 
ed at the symposium. 
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5439 (INIS-mf—6535) Radioecological model study for 
Biblis nuclear power plant. Pt. 6. Tape recorder protocol. 
(Bonnenberg und Drescher Ingenieurg ~_ oy — — 
Aldenhoven (Germany, F.R.)). 1978. a We 
ee NTIS (US Sales y), PC Sos/M 
AOl. 


From 6. colloquium on airborne transport 4; Koeln, F.R. 
Germany (2 Mar 1978). 

In the present sixth part of the study the first results of the 
partial studies concerning the problems of radiation exposure in the 
environment caused by the release of radioactive material via the 
airborne pathway are treated. For the inhalation exposure pathway 
the different lung models are compared. For submersion a calcula- 
tion using reference data and a sensitivity analysis were carried out. 
For deposition of radioactive material on the ground the various 
exposure pathways possible were investigated. In order to account 
for the exposure from other sources via the airborne pathway, the 
effect of the discharge from the cooling towers was dealt with. The 
results of measurements to determine the pre-existing radiological 
load of the Rhine river are supplemented. 


5440 (INIS-SU—5, pp 134-147) Determination of fis- 
sion radionuclide concentration in the soils using gamma dosi- 
meters. Moiseev, I.F.; Fedorov, G.A. 1978. (In Russian). 
Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Possibility of using y-dosimetry for determining concentra- 
tion of fission radionuclides in soils is considered. The data obtained 
point out an essential dependence of the dose rate value on the pa- 
rameters of nuclide distribution by the soil depth at constant sum- 
mary quantity of radionuclides. It is shown, that the more collimat- 
ed in a linear degree the measuring converter is, the higher is the 
detection efficiency of dose rate by means of the y-dosimeter. That 
is why the maximal sensitivity corresponds to a noncollimated 
measuring converter. The values of sensitivity can be easily ob- 
tained by means of the corresponding formulae and data, presented 
in the paper. An error, caused by statistical fluctuations of the natu- 
ral background comprises +-0.5 uR/h at 30 min time of meas- 
urements. 


5441 (INP—1082/D) Risk to Krakow population of 
gamma irradiation from building materials. Koperski, J.; Ja- 
sinska, M. (Institute of Nuclear Physics, Krakow (Poland)). 
Mar 1980. 49p. (In Polish). NTIS (US Sales Only), PC 
A03/MF A011. 

Statistics were made of 7128 dwelling-houses considering 
their age, types of building materials and density of population. 
Gamma dose rates were measured by means of the TL and pressur- 
ized ionization chamber techniques inside 300 buildings and at 44 
points outdoors over different kinds of beddings. Personal doses of 
49 inhabitans of the buildings monitored were also recorded. By 
means of the spectrometric analysis of gamma radiation, and basing 
on a specially developed computational programme "DOZA” mean 
concentrations of “°K, Ra and ***Th in 61 samples of building 
materials were evaluated. It was found that the mean personal dose 
rate as well as the mean indoor dose rate equals 5.7 prad/h (15.8 
pGy/s) and is about 19% higher than the dose outdoors which 
equals 4.8 yrad/h (13.3 pGy/s). Gamma dose rates inside the build- 
ings made of gravel-sand concrete elements are about 10% lower 
than those in the buildings made of red bricks. 


5442 (INP—1124/PL) Measurement of natural radioac- 
tivity in construction materials with silicon detectors. Wojcik, 
M. (Institute of Nuclear Physics, Krakow (Poland)). 1981. 
20p. NTIS (US Sales Only), PC A02/MF AO1. 

The results of radioactive contamination measurements of 
the construction materials most commonly used in the process of 
building the apparatus for low-level counting are discussed. They 
were obtained using an apparatus for low-level counting with four 
semiconductor detectors. 
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5443 (LA—8952-PR) Laboratory studies of radionuclide 
distributions between selected groundwaters and geologic 
media. Progress report, April 1-June 30, 1981. Daniels, W.R.; 
Wolfsberg, K. (comps.). (Los Alamos National Lab., NM 
(USA)). Aug 1981. Benton W-7405-ENG-36. 28p. NTIS, 
PC A03/MF A01. Order Number DE82001891. 

This quarterly report presents Los Alamos National Labora- 
tory contributions to the Waste/Rock Interactions Technology pro- 
gram, Tasks 3 and 4, for the third quarter of FY-1981. Most of the 
activity involved the extension of various studies of sorption phe- 
nomena and of migration in crushed, fractured, and porous materi- 
als. The elution of Sr and '°7Cs was observed in flow through 
fractured Climax Stock (CS) granite. Tuff cores G1-1883, G1-1982, 
and G1-2901 from the USW-G1 hole at the Nevada Test Site have 
been loaded with groundwaters containing *Sr, '°’Cs, and Ba. 
The conductivity of the core will be determined after completion 
of the experiment to measure the fracture aperture. Studies are con- 
tinuing in comparing actinide sorption measurements using batch, 
circulating system, and crushed-rock column methods. The elution 
of radionuclides from granite, argillite, and tuff crushed-rock col- 
umns is being investigated. 


5444 (MSZ—19400-80) Test for the determination of 
Sr in soil. (Magyar Szabvanyuegyi Hivatal, Budapest). 
Ley > (In Hungarian). NTIS (Us Sales Only), PC A02/ 
A 

The standardized method is based on the chemical separation 
(extraction, precipitation, etc.) of ®°Sr from other fission products. 
After long-term storage for *Sr-®°Y equilibrium the activity of the 
sample precipitated in the form of Y(COO): is measured. The Sr 
yield coefficient is determined by Sr tracer or by gravimetry. The 
test is applicable for the determination of *Sr contamination origi- 
nating from fallout or from other sources in soil, when the concen- 
tration of ®Sr is higher than 0.2-0.4 Bqg™' (5-10 pCig™*). The error 
of the method is less than +-2% of the amount of the ®Sr present. 


5445 (ORNL/TM—7943) Environmental assessment 
model for shallow land disposal of low-level radioactive 
wastes: interim report. Little, C.A.; Fields, D.E.; Emerson, 
C.J.; Hiromoto, G. (Oak Ridge National Lab., TN (USA)). 
Se 1981. Contract W-7405- ENG- 26. 131p. NTIS, PC A07/ 
MF AO1. Order Number DE82001830. 

PRESTO (Prediction of Radiation Effects from Shallow 
Trench Operations) is a computer code developed under US Envi- 
ronmental Protection Agency (EPA) funding to evaluate possible 
health effects from shallow land burial trenches. The model is in- 
tended to be generic and to assess radionuclide transport, ensuing 
exposure, and health impact to a static local population for a 1000-y 
period following the end of burial operations. Human exposure sce- 
narios considered by the model include normal releases (including 
leaching and operational spillage), human intrusion, and site farm- 
ing or reclamation. Pathways and processes of transit from the 
trench to an individual or population include: groundwater trans- 
port, overland flow, erosion, surface water dilution, resuspension, 
atmospheric transport, deposition, inhalation, and ingestion of con- 
taminated beef, milk, crops, and water. Both population doses and 
individual doses are calculated as well as doses to the intruder and 
farmer. 


5446 (PNL-SA—9887) Research summary: characteriza- 
tion of radionuclide and moisture movement through arid 
region sediments. Gee, G.W.; Jones, T.L.; Rai, D. (Pacific 
Northwest Lab., Richland, WA (USA)). Sep 1981. Contract 
AC06-76RL01830. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82003840. 

This project has the task of understanding the movement of 
moisture and radionuclides under arid region conditions. This un- 
derstanding will be used to maximize the isolation of low level 
waste from the environment. Specific objectives include: field mon- 
itoring of moisture and radionuclide transport at an arid region site; 
assessment of the interaction of radionuclides with unsaturated soils 
in arid regions; evaluation of radionuclide transport in unsaturated 
soils by appropriate mathematical models; and assessment of the im- 
portance of upward migration of radionuclides by evaporation and 
diffusion processes. The Burial Waste Test Facility (BWTF) locat- 
ed near Richland, Washington, on the Department of Energy 
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(DOE) Hanford Site has been monitored for water content and ra- 
dionuclide transport for the past two years. Tritium movement has 
been observed to depths of 7.6 m in both irrigated and nonirrigated 
lysimeters. Laboratory tests were conducted to determine how lea- 
chate from uranium tailings interacts with geologic materials. Acid 
leach tailings and tailings solution and geologic materials typical of 
mill site tailing pits were physically and chemically characterized. 
Investigation was made of the sorption characteristics of heavy 
metals and radionuclides on the geologic materials under low and 
neutral pH conditions. From solubility tests conducted at Pacific 
Northwest Laboratory, thermodynamic considerations predicted 
that for the Eh-pH range of natural aqueous environment, the 
dominant species of Pu is likely to be Pu(V) in relatively oxidizing 
environments and Pu(III) in reducing environments. Radionuclide 
transport through unsaturated media was investigated by using two 
solute transport models to describe the transport of tritium and 
strontium-85 in laboratory columns. A new approach was used to 
analyze radon emissions from uranium mill tailings. 


5447 (RISO-R—437(Pt.1)) Environmental studies on ra- 
dioecological sensitivity and variability with _ emphasis 
oo Se Set sare Sr and 1"Ge Part 1. Main text. 
Aarkrog, A. (Risoe National Lab., Roskilde ‘(Denmark)). 
Jun 1979. 267p. NTIS (US Sales Only), PC Al2/MF AOl1/ 
Also Available from Risoe Library, DK-4000 Roskilde, 
Denmark. 

Thesis. 

Radioecological sensitivity and variability are quantities that 
are used to characterize the radioecological properties of environ- 
mental samples. The radioecological sensitivity is the infinite time- 
integrated radionuclide concentration in the environmental samples. 
The radioecological sensitivity is the infinite time-integrated radio- 
nuclide concentration in the environmental sample considered aris- 
ing from a deposition of 1 mCi KM~? of the radionuclide in ques- 
tion. This quantity makes it possible to compare various environ- 
ments as to their vulnerability to a given radioactive contamination. 
The variability of the concentrations of a radionuclide in an envi- 
ronmental sample, with respect to a given parameter, is defined as 
the partial coefficient of variation due to this parameter. The vari- 
ability with time is a useful way to assess the route of contamina- 
tion of the sample and the local variability is a measure of environ- 
emental inhomogenity with respect to radioactive contamination. 
Radioecology sensitivity and variability were applied to the Sr 
and 7Cs data obtained from the environmental studies on the 
human foodchain carried out during the last two decades in Den- 
mark, the Faroe Islands, and Greenland. The per caput effective 
dose-equivalent commitments from radioactive debris from nuclear 
weapons testing was estimated to be 1.6 mSv in Denmark, 4.2 mSv 
in the Faroe Islands, and 1.6 mSv in Greenland. 


5448 (SAND—81-2007C) Status of NEPA activities in 
the (Nevada Nuclear Waste Storage Investigation) program. 
Bertram, S.G. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. Sp. (CONF- 
811119—5). NTIS, PC A02/MF A0Ol. Order Number 
DE82001776. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

Sandia National Laboratories, in the role of Technical Over- 
view Contractor for the Nevada Nuclear Waste Storage Investiga- 
tion (NNWSI) is, among other things, responsible for: (1) coordi- 
nating the development and integration of technical data and crite- 
ria for environmental documentation; (2) performing repository en- 
vironmental analyses; and (3) preparing environmental documenta- 
tion as required by the National Siting Plan and the NWTS Licens- 
ing Plan. The objective of the FY 81 studies was to prepare an En- 
vironmental Area Characterization Report (EACR) that will be the 
initial data base for subsequent impact analyses and to identify envi- 
ronmental factors and information significant for area-to-location 
screening. A comprehensive literature survey and evaluation was 
performed for each of eight topics: biology, meteorology/air qual- 
ity, cultural resources, water resources, background radiation, so- 
cioeconomics, energy and mineral resources and paleontology. 
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5449 (UCRL—85355) Validation of predictive models 
for geologic disposal of radioactive waste via natural analogs. 
Cohen, J.J.; Smith, C.F. (Lawrence Livermore National 
Lab., CA (USA)). Mar 1981. Contract W-7405-ENG-48. 8p. 
(CONF-810372—14). NTIS, PC A02/MF AOl. Order 
Number DE82003174. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

The incorporation of toxic or hazardous material in the 
earth's crust is a phenomenon not unique to radioactive waste 
burial. Useful insights on the environmental transport and effects of 
underground toxic or radioactive material can be derived from 
comparative analysis against natural (mineral) analogs. This paper 
includes a discussion of the background and rationale for the analog 
approach, a descripton of several variations of the approach, and 
some sample applications to illustrate the concept, focusing on 
Radium-226 and Iodine-129 as specific case studies. 


5450 (UCRL—85402) Models and criteria for waste re- 
pository performance. Smith, C.F.; Cohen, J.J. (Lawrence 
Livermore National Lab., CA (USA)). Mar 1981. Contract 
W-7405-ENG-48. 7p. (CONF-810372—13). NTIS, PC A02/ 
MF AO1. Order Number DE82003173. 

From Symposium on uncertainties associated with the regu- 
lation of the geologic disposal of high-level radioactive waste; Gat- 
linburg, TN, USA (9 Mar 1981). 

A primary objective of the Waste Management Program is 
to assure that public health is protected. Predictive modeling, to 
some extent, will play a role in assuring that this objective is met. 
This paper considers the requirements and limitations of predictive 
modeling in providing useful inputs to waste management decision 
making. Criteria development needs and the relation between crite- 
ria and models are also discussed. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 3185, 3187, 3188, 3193, 3194, 3263, 3376, 
3381, 3419, 3457, 3575, 3631, 4227 


5451 (SRO-NERP—2) Reptiles and amphibians of the 
Savannah River Plant. Gibbons, J.W.; Patterson, K.K. (Sa- 
vannah River Ecology Lab., Aiken, SC (USA)). Nov 1978. 
Contract AC09-76SR00819. 25p. NTIS, PC A02/MF AOl1. 
Order Number DE82001861. 

Taxonomic, distributional, and ecological information on the 
reptiles and amphibians of the Savannah River Plant (SRP) is pro- 
vided. The purpose of such a presentation is to give a professional 
biologist an initial familiarity with herpetology on the SRP, and to 
provide sufficient comprehensive information to an ecologist, re- 
gardless of his experience in herpetology, to permit him to under- 
take studies that in some manner incorporate the herpetofauna of 
the SRP. (ERB) 
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5201 Basic Studies 
REFER ALSO TO CITATION(S) 5458, 5644 


5452 (INIS-mf—6115, pp v) Primary productivity, bio- 
mass and limiting factors in SW estuary area of Todos os 
Santos Bay (brazil). Paredes, J.F.; Peixinho, V.M.C.; Brito, 
R.R.C. de (Bahia Univ., Salvador (Brazil). Inst. de Biolo- 
gia). 1979. (In Portuguese). NTIS (US Sales Only), PC 
A02/MF AOl1. 

From 5. Latin - American symposium on biological Ocean- 
ography; Sao Paulo, Brazil (25 Nov 1978). 
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5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 3182, 3186, 3189, 3258, 3260, 3261, 4023, 
4026, 5383, 5467, 5662 


5453 (DOE/EV/10243—1) Interpretation of equatorial 
hydrographic, nutrient element and radioisotope data. Final 
report. Broecker, W.S. (Columbia Univ., Palisades, NY 
(USA). Lamont-Doh: Geological Observatory). Feb 
1981. Contract AS02-79EV 10243. 8p. NTIS, PC A02/MF 
A0l. Order Number DE82001699. 

A year-long study of the 2COn, alkalinity, nutrient element, 
and CO, partial pressure relationships along the 150°W longitude 
from tahiti to Hawaii is reported on. The objective is to improve 
the understanding of the CO: flux from the equatorial Pacific to the 
atmosphere. The study will provide detailed spatial and annual pic- 
tures of the distribution of the measured chemical species. (ACR) 


5454 (DOE/EV/70029—15) Mesoscale studies of flow 

regimes and fluxes of particulate matter in coastal waters. 

Annual report, 1 April 1980-30 September 1981. 

Nelson, D.M.; Pak, H.; Small, L.F.; Zaneveld, R.V. 

(Oregon State Univ., Corvallis (USA). School of Oceanog- 

raphy). 1981. Contract AT06-76EV70029. 48p. NTIS, 
A03 A01. Order Number DE82001740. 

Progress is reported on: similarity of Quinault Canyon and 
Oregon Coast; suspended particulate matter; thermocline oxygen 
maxima and coastal upwelling; seasonality in bottom nepheloid 
layers and overlying waters; and in-situ fluorometer development. 


(PSB) 


5455 (EPRI-EA—2070) Field evaluation of chlorine 
monitoring techniques. Final report. Sugam, R.; Swallow, 
W.; Trout, J. (Public Service Electric and Gas Co., 
Newark, NJ (USA)). Oct 1981. 102p. NTIS, PC A06/MF 
A01. Order Number DE82900872. 

The results of a field evaluation of four different analytical 
methods for total residual chlorine are presented. The methods 
were selected as most suitable for power plants applications in an 
earlier laboratory study. The methods tested were: manual ampero- 
metric titration; auomatic amperometric titration; amperometric 
back titration; and chlorine flux monitor. The study was conducted 
at three field sites covering a range of water qualities, including 
freshwater, brackish water, and seawater. It should be noted that, 
because water quality influences the reactions of chlorine and the 
analytical procedures for measuring oxidants, the results reported 
here are site-specific and are not necessarily applicable to other 
areas. No natural oxidant background was detected at any of the 
sites. Sample integrity could not be maintained by the fixation pro- 
cedures used for the forward or back titrations. Sample instability 
was greatest in seawater where brominated oxidants dominated. 
The chlorine flux monitor was less accurate in brackish water and 
seawater. The back titration recovers slightly less oxidant in 
seawater than the forward titration. The amperometric (forward) ti- 
tration methods (manual or automatic) are recommended for utility 
applications. Under optimum conditions, either method can be used 
with acceptable accuracy and precision down to levels of 0.036 
(manual) and 0.021 (automatic) mg/] Cl. 


5456 (INIS-mf—6115, pp v) Effect of artificial eutro- 
phication on natural populations of marine phytoplankton. 
Teixeira, C.; Kutner, M.B.B.; Aragao, E.A.; Schmidt, G. 
(Sao Paulo Univ. (Brazil). Inst. Oceanografico). 1979. (In 
Portuguese). NTIS (US Sales Only), PC A02/MF AOl1. 

From 5. Latin - American symposium on biological Ocean- 
ography; Sao Paulo, Brazil (25 Nov 1978). 


5457 (INIS-mf—6115, pp v) Primary production in 
Santos Bay (Brazil): photosynthetic efficiency in polluted en- 
vironment. Galvao, S.M.F.G. (Sao Paulo Univ. (Brazil). 
Inst. Oceanografico). 1979. (In Portuguese). NTIS (US 
Sales Only), PC A02/MF AO1. 

From 5. Latin - American symposium on biological Ocean- 
ography; Sao Paulo, Brazil (25 Nov 1978). 
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5458 (INIS-mf—6115, p 
qunseuteation of chlesenba’'/ pp ny oF my coast (Lat 
22°31'S - Long 41°52’W to Lat 28°43’S - Long 47°57'W). 
Aragao, E.A.; Teixeira, C.; Vieira, A.A.H. (Sao Paulo Univ. 
Cra. Inst. ” Oceanografico). 1979. (In Portuguese). NTIS 
S Sales Only), PC A02/MF AO1. 
From 5. Latin - American symposium on biological Ocean- 
ography; Sao Paulo, Brazil (25 Nov 1978). 


- (INIS-mf—6115) 5, Latin - American symposium 
on biological oceanography. (Associacao Medica Brasileira, 
Sao Paulo). 1979. 283p. (CONF- ‘_iaecies )). NTIS 

(US Sales Only), PC A02/MF A01 

From 5. Latin - American symposium on biological Ocean- 
ography; Sao Paulo, Brazil (25 Nov 1978). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


5460 (INIS-mf—6532) Radioisotope studies on the para- 
dox in dispersion and agglomeration of sewage greases dis- 
charged from ocean outfalls. Davison, A.; Easy, J.F.; Seaton- 
berry, B.W. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). (Australian Atomic 
Ener; Commission Research Establishment, Lucas 

ts). Apr 1981. 6p. (CONF-810412—1). NTIS (US 
Sales Only), A02/MF A011. 

From International conference on recent advances in geo- 
technical earthquake and soil dynamics; St Louis, MO, USA (26 
Apr 1981). 

Experiments have been undertaken in the ocean off Sydney, 
Australia to monitor the movement and the dispersion of sewage 
solids. These solids were labelled with a radioisotope, gold-198 
prior to ocean discharge. The labelled material was followed at sea 
using submersible scintillation detectors. Lateral and vertical disper- 
sion coefficients were determined. The experiments showed that 
under some conditions the labelled sewage grease dispersed and 
under others the grease agglomerated. This variation is explained in 
terms of non-conservative processes. 


5461 (LBL—13005) Non-equilibrium and equilibrium 
sorption with a linear-sorption isotherm during mass transport 
through an infinite, porous medium: some analytical solutions. 
Carnahan, C.L.; Remer, J.S. (Lawrence Berkeley Lab., CA 
(USA)). Apr 1981. Contract W-7405-ENG-48. 73p. NTIS, 
PC A04/MF A0O1. Order Number DE82003905. 

Analytical solutions have been developed for the problem of 
solute transport in a steady, three dimensional field of groundwater 
flow with non-equilibrium mass transfer of a radioactive species be- 
tween fluid and solid phases and with anisotropic hydrodynamic 
dispersion. Interphase mass transport is described by a linear rate 
expression. Solutions are presented also for the case of equilibrium 
distribution of solute between fluid and solid phases. Three types of 
release from a point source were considered: instantaneous release 
of a finite mass of solute, continuous release at an exponentially de- 
caying rate, and release for a finite period of time. Graphical dis- 
plays of computational results for point-source solutions show the 
expected variation of sorptive retardation effects progressing from 
the case of no sorption, through several cases of non-equilibrium 
sorption, to the case of equilibrium sorption. The point-source solu- 
tions can be integrated over finite regions of a space to provide 
analytical solutions for regions of solute release having finite spatial 
extents and various geometrical shapes, thus considerably extending 
the utility of the point-source solutions. 


5462 (NP—1903787) Jacobs Creek sooo 
report, 1979 and 1980. Koch, L.M.; Harned, R.D. (Tennes- 
see Valley Authority, Norris (USA)). Apr 1981. 22p. NTIS, 
PC A02/MF AO1. Order Number DE81903787. 

In conjunction with TVA’s monitoring of biota in Jacobs 
Creek (TVA 1981), which receives fly ash pond effluent from Para- 
dise Steam-Electric Plant and is a tributary to the Green River, fish 
flesh samples were collected for metals analyses. Following pH ad- 
justment of the Paradise fly ash pond, it was anticipated aquatic 
communities in the lower portion of Jacobs Creek would begin to 
recover. Development of a fishery in this area was expected as re- 
covery progressed. A potential avenue for metals transfer to 
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humans would be established through consumption of fish from 
Jacobs Creek. Therefore, concentrations of metals in fish flesh were 
analyzed. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 3358, 3406, 3430, 3446, 3448, 5395, 5400, 
wae oo on 5411, 5414, 5420, 5430, 5435, 5439, 5445, 5446, 5448, 5460, 


5463 (INIS-mf—5876, pp 73-75) Decontamination of 
tritiated water samples prior to tritium assay. Carmon, B.; 
Levinson, S.; Eliah, Y. (Israel Atomic Energy Commission, 
Beersheba. Nuclear Research Center-Negev). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

An improved procedure is presented for the removal of in- 
terfering radioactivities from tritiated water samples prior to the 
liquid scintillation counting of tritium. The tritiated water is sepa- 
rated either by normal distillation or by a slow evaporation of the 
sample in the presence of a hold-back carrier. The carrier consists 
of suitable mixture of anhydrous salts including an iodine reducing 
substance, which are addeb to the sample prior to the separation. 
The technique was tested with 19 of the most commonly used ra- 
dionuclides, either individually or in prepared mixtures. As expect- 
ed, almost complete decontamination was achieved in most cases, 
with the exception of radiocesium and radioiodine. In the latter 
case decontamination ratios between 0.0006 and 0.00008 were ob- 
tained, dependina on the amount of the recovered distillate. Radio- 
cesium was removed by ion-exchange sorption. 


5464 (TVA/OM/OHS—81/7) Update of ee pt 
tion radioactivity levels in the vicinity of the pro 

River breeder reactor project. (Tennessee Valley po meg 
Chattanooga (USA). Div. of Occupational Health and 
Safety). yl 1981. 19p. NTIS, PC A02/MF AOl1. Order 
Number DE82900159. 

Routine samples of ground water, river water, and bottom 
sediment were collected from the Clinch River in 1977 in the pre- 
construction-construction phase of the CRBRP environmental radi- 
ological monitoring program. The results obtained from the analy- 
sis of these samples are similar to those reported earlier. The only 
significant radioisotopes identified in sediment samples were **7Cs, 
®Co, and the naturally occurring “°K. Other than for samples col- 
lected in November 1976, the results vary from 0.1 to 13.0 pCi/g 
(dry weight), with concentration generally increasing with distance 
downstream from CRM 24.0 to CRM 14.4. The extent to which 
this relationship may or may not hold below CRM 14.4 is beyond 
the intended scope of this program. No explanation can be given at 
this time for the elevated levels of '°7Cs detected in November 
1976. These values ranged from 28.0 to 82.6 pCi/g (dry weight), 
with similar values found at CRM 24.0 above Melton Hill Dam. 
With the exception of tritium, no significant radioactivity was de- 
tected in ground or surface water at the CRBRP site. Tritium con- 
centrations ranging from 368 to 5882 pCi/1 were found in samples 
of surface water taken from the Clinch River below Melton Hill 
Dam while samples taken above the dam exhibited tritium levels 
from 56 to 368 pCi/l. These elevated tritium levels in the Clinch 
River below Melton Hill Dam are attributable to DOE operations 
at Oak Ridge. 


5204 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 4029, 4030, 5642 


5465 (INIS-mf—6115, pp v) Thermal contamination in 
Guaymas Bay, Mexico. Manrique, F.A. (Escuela de Ciencias 
Maritimas y Alimentarias, Guaymas (Mexico)). 1979. (In 
Spanish). NTIS (US Sales Only), PC PC A02/MF AOl. 

From 5. Latin - American symposium on biological Ocean- 
ography; Sao Paulo, Brazil (25 Nov 1978). 
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5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 3193, 3430, 3615, 5643 


5466 (LBL—13443) Selected bibliography of the physi- 
cal, chemical, and biological oceanographic literature for the 
waters surrounding Guam. Eldredge, L.G.; Kropp, R.K. 
(Lawrence Berkeley Lab., CA (USA); Guam Univ., Agana. 
Marine Lab.). Sep 1981. Contract W-7405-ENG-48. 25p. 
NTIS, PC A02/MF AO1. Order Number DE82002957. 

An ocean thermal energy conversion (OTEC) plant has been 
proposed to be built at Guam. A study of the impact of such a 
plant would be needed, since the movement of deep, cold water 
into shallow, warm water may have significant effects on the biota 
and the surrounding physical environment. No comprehensive 
overview of the ocean at Guam exists. The Lawrence Berkeley 
Laboratory at the University of California, Berkeley, contracted the 
Guam Natural Energy Institute at the University of Guam Marine 
Laboratory to carry out a review of the existing oceanoraphic data 
and scientific literature about the ocean water surrounding the 
island of Guam. This selected bibliography of 262 titles is the initial 
product of the contract. This bibliography includes the major litera- 
ture pertaining to the ocean at Guam. It is selected for numerous 
reasons. Many titles appear in at least two forms - thesis or techni- 
cal report and journal article. The published article is preferentially 
cited. A great deal of information is in manuscript or unpublished 
form which will be printed at a later date. 


5467 (ORNL/TM—6714) Ecological studies of the 
biotic communities in the vicinity of the Oak Ridge Gaseous 
Diffusion Plant. Loar, J.M. (ed.). (Oak Ridge National Lab., 
TN (USA)). Oct 1981. Contract W-7405-ENG-26. 345p. 
NTIS, PC A15/MF AO1. Order Number DE82001966. 

Biological sampling of the aquatic communities in the vicini- 
ty of the Oak Ridge Gaseous Diffusion Plant (ORGDP) was con- 
ducted from April 1977 through September 1978. The purpose was 
to characterize the aquatic environs of Poplar Creek and the Clinch 
River near the facility. The information in this report provided the 
basis for a later analysis and evaluation of the environmental im- 
pacts of ORGDP operations. Phytoplankton, zooplankton, periphy- 
ton, benthic macroinvertebrates, and fish were collected at sam- 
pling sites on Poplar Creek and the Clinch River both upstream 
and downstream of known effluent discharge locations. Sampling 
was conducted at intervals ranging from biweekly (for phytoplank- 
ton) to bimonthly (fish) in spring through early fall. Less frequent 
sampling was conducted during the late fall and winter. Ichthyo- 
plankton were sampled at weekly (February-July) and biweekly 
(August-September) intervals. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
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5301 Social And Economic Studies 
REFER ALSO TO CITATION(S) 3276, 3456, 3601, 3602 


5468 (PUB—424) SEEDIS project: a summary over- 
view. McCarthy, J.L.; Merrill, D.W.; Marcus, A.; Benson, 
W.H.; Gey, F.C.; Holmes, H.; Quong, C. (Lawrence Berke- 
ley Lab., CA (USA)). Sep 1981. Contract W-7405-ENG-48. 
3lp. NTIS, PC A03/MF AO1. Order Number DE82001335. 

The SEEDIS project includes: a research program to inves- 
tigate information systems spanning diverse data sources, computer 
hardware and operating systems; a testbed distributed information 
system running on a network of Digital Equipment Corporation 
(DEC) VAX computers, which is used for selected applications as 
well as research and development; a set of interactive information 
management and analysis tools in fields such as energy and re- 
source planning, employment and training program management, 
and environmental epidemiology; and a major collection of data- 
bases for various geographic levels and time periods drawn from 
the US Census Bureau and other sources. 
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5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 3892, 4359, 5372, 5468 


5469 (ORNL—5740, PP 19-40) Environmental Impact 
81. NTIS, PC All/MF AOl. 


Section. Row, T.H. Nov 1 
Order Number DE82002472. 

In Energy Division annual progress report for period ending 
September 30, 1980. 

Preparation of environmental assessments and statements on 
nuclear fuel cycle remained stable while research in radionuclide 
migration in groundwater and atmosphere increased. Work contin- 
ued on Away-from Reactor Spent Fuel Storage Facility Project 
and the Defense Waste Processing Facility Project. Preparation of 
the draft environmental impact statement for synthetic fuel demon- 
stration plants identified problem areas as occupational hygiene and 
emissions control. Technical support documents and environmental 
analyses related to ERA implementation of the Fuel Use Act as ap- 
plied to power plants were prepared. Public health impact analyses 
and supporting studies were prepared to evaluate the cumulative 
impact of converting 42 generating stations from oil or gas to coal. 
Work continued in the Fusion Environmental Assessment Program 
to establish the technical basis for a generic environmental impact 
statement. Work was done on eleven geothermal environmental as- 
sessments ranging from exploration to direct end use of heat. Other 
activities included an environmental assessment of aquifer thermal 
energy storage for PNL and a study on using cogeneration in dis- 
trict heating. (PSB) 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 3194, 3256, 3257 


5470 (TVA/ONR/PCS—81/2-Vol.1) Tennessee Valley 
Authority final environmental impact statement. (Tennessee 
Valley Authority, Norris (USA)). 1981. 119p. NTIS, PC 
A06/MF AO1. Order Number DE81028315. 

This EIS assesses the project alternatives, including the no- 
action alternative (not granting the easement). Five candidate sites 
for the facility are assessed in the EIS. The document evaluates 21 
potential Standard Industrial Classification code agricultural, aqua- 
cultural, or industrial businesses that are believed to show promise 
for waste heat applications. In addition to the evaluation of project 
alternatives, the EIS provides a more detailed analysis of environ- 
mental effects should the preferred Watts Bar alternative be imple- 
mented. The purpose of this treatinent is to facilitate the environ- 
mental review of and permitting processes for potential park users. 


5471 (TVA/ONR/PCS—81/2-Vol.2-App.) Final envi- 
ronmental impact statement: Watts Bar Waste Heat Park, 
Rhea County, Tennessee. (Tennessee Valley Authority, 
Norris (USA)). 1981. 133p. NTIS, PC A07/MF AO1. Order 
Number DE81903986. 

The appendix describes the environmental features of the 
Watts Bar site, emphasizing those factors most likely to be affected 
by the proposed action. Additional detail is provided on this site to 
assist regulatory agencies and potential park users in permitting 
procedures. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 


5472 (AECL—6802) Seasonal and annual variation in 
activity in wild male meadow voles (Microtus pennsylvanicus). 
Turner, B.N.; Iverson, S.L.; Severson, K.L. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Oct 1980. 14p. NTIS (US 
Sales Only), PC A02/MF AOl1. 

Project ZEUS was designed to characterize the effects of 
long-term gamma irradiation on free-ranging meadow voles, and to 
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determine the lowest level of radiation at which biological effects 
are discernible in the population. Behavioural tests are considered 
important since recent testing has shown that behavioural effects 
occur at lower levels of a given toxicant than do pathological ones, 
and radiation effects may be similar. Overnight activity of wild 
male voles was investigated to see whether sufficient variability 
exists in this activity to suggest its retention as a routine test of 
these irradiated animals. Variables determined included number of 
activity periods, total amount of activity, and statistical measures 
derived from these. Results from nearly 2500 activity tests recorded 
during a seven-year period indicated the annual pattern of activity 
is more closely associated with the photo-period than to reproduc- 
tive maturity. 


5502 Biochemistry 


5473 (DOE/ER/03326—T3) Electron spin resonance 
studies of urea-ferricyanide inactivated spinach photosystem I 
particles. Golbeck, J.H.; Warden, J.T. (Martin Marietta 
Labs., Baltimore, MD (USA); Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Chemistry). Sep 1981. Contract 
AC02-76ER03326. 23p. (COO—3326-104). IS, PC A02/ 
MF AO1. Order Number DE82000834. 

The photosystem I acceptor system of a subchloroplast parti- 
cle from spinach was investigated by optical and electron spin reso- 
nance (ESR) spectroscopy following graduated inactivation of the 
bound iron-sulfur proteins by urea-ferricyanide. The chemical anal- 
ysis of iron and sulfur and the ESR properties of centers A, B, and 
X are consistent with the participation of three iron-sulfur centers 
in photosystem I. A differential decrease in centers A, B, and X is 
observed under conditions which induce S= — S° conversion in 
the bound iron-sulfur proteins. Center B is shown to be the most 
susceptible, while center X is the least susceptible component to ox- 
idative denaturation. Stepwise inactivation experiments suggest that 
electron transport in photosystem I does not occur sequentially 
from X — B — A since there is quantitative photoreduction of 
center A in the absence of center B. We propose that center A is 
directly reduced by X. 


5474 (DOE/ER/04310—22) Primary light-harvesting 
system: phycobilisomes and associated membranes. Progress 
report, January 1, 1981-December 31, 1981. Gantt, E. 
(Smithsonian Institution, Washington, DC (USA). Radiation 
Biology Lab.). 1981. Contract AS05-76ER04310. 5p. 
(ORO—4370-22). NTIS, PC A02/MF AOl. Order Number 
DE81028326. 

Phycobilisomes, serving as primary light harvesting com- 
plexes in cyanobacteria and red algae, were investigated. Structur- 
ally the phycobilisomes of both groups have the same fundamental 
phycobiliprotein arrangement. Allophycocyanin is in the center 
near the thylakoid. Stacked rods composed of phycocyanin, or phy- 
cocyanin-phycoerythrin radiate peripherally from the allophyco- 
cyanin core. Phycobilisomes of Nostoc sp. and Fremyella diplosi- 
phon, after separation into separate allophycocyanin and phycoer- 
ythrin-phycocyanin fractions have been associated in vitro. Hybrid 
phycobilisomes, derived from mixtures of phycobiliprotein from 
these species were also obtained. The interaction is specific since 
reassociation was not obtained with phycobiliprotein complexes of 
some other algae. Phycobilisomes, whether native, or associated in 
vitro, were similar in their sedimentation, absorption, fluorescence 
excitation, fluorescence emission, and by electron microscopy. Fur- 
thermore, many of the colorless polypeptides were also highly simi- 
lar between Nostoc and Fremyella. The similarity formed may re- 
flect an evolutionary relationship between the two species. The po- 
lypeptide composition of Porphyridium cruentum phycobilisomes is 
the most complex of any thus far examined. The phycobiliprotein 
containing polypeptides comprised 84% of the total stainable pro- 
tein, while the remaining were colorless. Most of the colorless po- 
lypeptides occurred in a pelletable fraction, which was enriched in 
allophycocyanin and phycocyanin, it is probable that some are in- 
volved in the linking of these phycobiliproteins. 
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> = sno Polycyclic aromatic “—. 

carbon carcinogen- interactions. Progress report, 
tember 1, ISNY (USA 31, 1981. Geacintov, N.E. (New 
York Univ., —_ t. of Chemistry). Oct 1981. 
Contract Abon TEE Vo" 59. . NTIS, PC A02/MF AOl1. 
Order Number DE82002953. 

Polycyclic aromatic hydrocarbon (PAH) constitute a well- 
known class of environmental carcinogens and mutagens, and occur 
in coal, coal tars and in combustion products of coal-fired plants. In 
living cells these PAH molecules are metabolized to a variety of 
oxygenated derivatives. Some of these metabolites, the epoxides 
and diol epoxides, are chemically very reactive and form chemical 
adducts with nucleic acids. It is widely believed that the formation 
of these carcinogen-DNA adducts is the critical step which trans- 
forms a normal cell into a pre-cancerous state. In this work, the re- 
action mechanisms of benzo(a)pyrene diol epoxide (BPDE) with 
DNA and the structure of the covalent adducts formed have been 
studied in detail under controlled laboratory conditions in aqueous 
solutions. When two solutions, one containing BPDE and the other 
DNA, are mixed rapidly (~ 5 ms) in a stopped-flow apparatus, a 
non-covalent BPDE-DNA intercalation complex is formed. The 
preferred reaction pathway of the diol epoxide at this intercalation 
site is the nucleophilic addition of water to form the corresponding 
tetraol, while only 5 to 10% of the BPDE molecules present bind 
covalently to tthe nucleic acid bases. The DNA-catalyzed hydroly- 
sis of the diol epoxide appears to prevent more extensive covalent 
adduct formation. The conformation of the covalent BPDE-DNA 
adduct is quite different from the non-covalent BPDE intercalation 
complex. In the covalent adduct the pyrenyl moeity appears to be 
located at an accessible exterior DNA binding site. Analagous ex- 
periments with a benzo(a)pyrene epoxide (similar in structure to . 
BPDE but lacking the two OH groups) show that there are at least 
two different types of binding sites one of which appears to be an 
exterior site, while the other resembles an intercalation binding site. 


5476 Sodium channel inactivation in the crayfish giant 
axon. Must channels open before inactivating?. Bean, B.P. 
(Univ. of Rochester Medical Center, New York). Biophys- 
ical Journal; 35: No. 3, 595-614(Sep 1981). 

Experiments on sodium channel inactivation kinetics were 
performed on voltage-clamped crayfish giant axons. The primary 
goals was to investigate whether channels must open before activat- 
ing. Voltage-clamp artifacts were minimized by the use of low- 
sodium solutions and full series resistance compensation, and the 
spatial uniformity of the currents was checked with a closely 
spaced pair of electrodes used to measure local current densities. 
For membrane potentials between -40 and +40 mV, sodium cur- 
rents decay to zero with a single exponential time-course. The time 
constant for decay is a steep function of membrane potential. The 
time-course of inactivation measured with the double-pulse method 
is very similar to the decay of current at the same potential. 
Steady-state inactivation curves measured with different test pulses 
are identical. The time-course of doubling pulse inactivation shows 
a lag that roughly correlates with the opening of sodium channels, 
but it is not strictly necessary for channels to open before inactivat- 
ing. Measurements of the potential dependence of the integral of 
sodium conductance are also inconsistent with the simplest cases of 
models in which channels must open before activating. 


5477 Z-DNA: vacuum ultraviolet circular dichroism. 
Sutherland, J.C.; Griffin, K.P.; Keck, P.C.; Takacs, P.Z. 

(Brookhaven National Laboratory, Upton, NY). Proceedings 
of the National Academy of Sciences of the United States of 
America; 78: No. 8, 4801-4804(Aug 1981). 

In concentrated salt or ethanolic solutions, the self-comple- 
mentary copolymer poly(dG-dC)-poly(dG-dC) forms a left-handed 
double-helical structure that has been termed Z-DNA. The first 
evidence for this structure came from changes observed in the cir- 
cular dichroism (CD) spectrum between 230 and 300 nm for low- 
and high-salt solutions. In 3 M NaCl, the CD spectrum is approxi- 
mately inverted compared to the B-form spectrum observed in low 
salt solution. We measured the vacuum ultraviolet CD spectrum of 
poly(dG-dC)-poly(dG-dC) down to 180 nm under conditions in 
which the 230- to 300-nm spectrum is inverted. Below 200 nm, 
where the B form exhibits the large positive peak at 187 nm that is 
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characteristic of right-handed double-helical DNAs, the Z form ex- 
hibits a large negative peak at 194 nm and a positive band below 
186 nm. Therefore, the Z-form vacuum ultraviolet CD spectrum re- 
sembles an inverted and red-shifted B-form spectrum. The magni- 
tudes of the differences observed between the B and Z forms in the 
CD spectrum below 200 nm are about 10 times greater than those 
observed between 230 and 300 nm. The vacuum ultraviolet CD 
spectrum of poly(dG-dC)-poly(dG-dC) is 3 M C,O, also is inverted 
compared to the B-form spectrum; however, between 230 and 300 
nm, it is nonconservative with a negative maximum at 290 nm and 
a weak positive CD signal above 300 nm, presumably reflecting dif- 
ferential light scattering and indicating the existence of molecular 
aggregates. Our results suggest that the vacuum ultraviolet CD 
spectrum is sensitive to the handedness of doublehelical DNA 
structures. 


5478 Positive cooperativity of the estrogen receptor 
Notides, A.C.; Lerner, N.; Hamilton, D.E. (Univ. of Roch- 
ester School of Medicine and Dentistry, New York). Pro- 
ceedings of the National Academy of Sciences of the United 
States of America; 78: No. 8, 4926-4930(Aug 1981). 

The equilibrium [*H] estradiol binding by the partially puri- 
fied estrogen receptor from calf uteri was measured at 25 C. The 
Scatchard plot of the binding data showed a convex curve charac- 
teristic of positive cooperativity and a Hill coefficient of 1.58 +- 
0.21, at receptor concentrations of 1 to 10 nm. Below a receptor 
concentration of 0.3 nm the Scatchard plot approached linearity, 
suggesting that the cooperative interactions are dependent upon a 
monomer-dimer equilibrium. Trypsin pretreatment of the receptor 
resulted in a loss of dimer formation and of the cooperative interac- 
tions. The positive cooperative characteristics of the estrogen re- 
ceptor were shown not to be produced by receptor inactivation, 
failure to complete the [*H] estradiol-receptor equilibrium reaction, 
or radioimpurity of the [°H] estradiol. These findings indicate that 
the activated 5S estrogen receptor is a homodimer and that is for- 
mation is associated with a positive cooperative estradiol-binding 
reaction. 


5503 Cytology 


5479 (INIS-mf—6114, 4, PP v) Immunohistochemical col- 
oration of epymastigoste cell membranes of T. Cruzi. Loss of 
antigenic determinants after saline extraction. Guimaraes, 
M.C.S.; Milder, R.V.; Ribeiro, M.T. (Sao Paulo Univ. 
(Brazil). Inst. de Medicina Tropical). 1979. (In Portuguese). 
NTIS (US Sales Only), PC A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5480 (JINR-R—14-80-478) General shape and hapten- 
induced conformational changes of pig anti-dinitropheny! anti- 
body. A small-angle scattering study. Cher, L.; Gladkikh, 
1.A.; Franek, F.; Kunchenko, A.B.; Ostanevich, Yu.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics). 1980. 18p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

Pig anti-dinitrophenyl antibodies were studied by neutron 
and X-ray small-angle scattering. Observed scattering curves show 
that the shapes of two antibody types, precipitating and non-pre- 
cipitating, are similar, however the latter being more compact. A 
hapten binding induced conformational change of antibody is ob- 
served. This conformational change might be described as a con- 
traction of the whole molecule via similarity transformation. The 
spatial models of pig antibody molecule based on the existing ex- 
perimental data were designed. Most probable models have a cavity 
in the F/sub c/ part and the F/sub ab/ parts are either fully ex- 
tended or slightly bent down to the F/sub c/ part. 


5481 Interactions of daunomycin and melanotropin- 
daunomycin with DNA. Wiesehahn, G. (Univ. of California, 
Berkeley); Varga, J.M.; Hearst, J.E. Nature (London); 292: 
No. 5822, 467-469(30 Jul 1981). Contract W-7405-ENG-48. 

The specific recognition of fluorescein-melanotropin and me- 
lanotropin- ferritin-fluorescein conjugates by melanotropin (MSH) 
receptors on the surface of murine melanoma cells suggested the 
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possibility of specific site-directed chemotherapy of melanomas. An 
MSH-daunomycin conjugate has been shown to be more toxic to 
mouse melanoma cells than free daunomycin was and, at the same 
concentration, it was not toxic to mouse 3T3 fibroblast cells. Un- 
conjugated daunomycin was equally toxic to both cell lines. Report 
here is the investigation of the interactions of purified DNA with 
free daunomycin and with MSH-daunomycin conjugate using spec- 
trophotometry and also an agarose gel assay that detects the un- 
winding of DNA due to ligand binding. We found an association 
constant of 4.8 x 10f Mka and an unwinding angle of 10 +- 1.5 for 
daunomycin, but no detectable binding and an association constant 
of <4.8 x 10c Mka for MSH-daunomycin conjugate. We conclude 
that the cytotoxicity of MSH-daunomycin is not due to its binding 
to DNA. 


5504 Genetics 


5482 (DOE/ER/03982—T1) Eukaryotic transcription 
and processing: regulation of gene expression. Final report, 
November 1, 1978-April 30, 1980. Mans, R.J. (Florida Univ., 
Gainesville (USA). Dept. of Biochemistry and Molecular 
Biology). 1980. Contract AS05-76ER03982. 4p. (ORO— 
3982). NTIS, PC A02/MF AOl. Order Number 
DE82002532. 

During this contract period, two major research objectives 
were accomplished: (1) the diverse activities of the maize poly A 
polymerase purified from seedlings were resolved and the proteins 
responsible were identified, and (2) maize DNA sequences, derived 
from mitochondria and incorporated into a circular template were 
transcribed by the RNA polymerase II purified from maize seed- 
lings. The transition in research emphasis from characterization of 
enzymes and other cellular components involved in gene expression 
generally to a definitive characterization of molecules and molecu- 
lar events underlying cytoplasmic male sterility (cms) in maize has 
been accomplished. 


5483 Three mouse models of human thalassemia. Mar- 
tinell, J. (National Institutes of Health, Betheseda, MD); 
Whitney, J.B.; Popp, R.A.; Russell, L.B.; Anderson, W.F. 
Proceedings of the National Academy of Sciences of the United 
States of America; 78: No. 8, 5056-5060(Aug 1981). 

Three types of mice with globin gene mutations, called 
352HB, 27HB, and Hba/sup th-J/, appear to be true animal models 
of human thalassemia. Expression of the a-globin genes in three 
stocks of mice, each one heterozygous for one of the a-globin mu- 
tations, was examined at the polypeptide, RNA, and DNA levels. 
a-globin polypeptide chains, relative to y-globin chains in heterozy- 
gous thalassemic mice, are present at approximately 80% of normal. 
The ratios of a-globin to y-globin RNA sequences are also 75 to 
80% normal, exactly reflecting the a-globin to y-globin chain 
ratios. In the case of mutant 352HB, at least one a-globin gene is 
deleted. Thalassemic mouse erythroid cells appear to compensate 
partially for the loss of half of their a-globin genes. 


5484 Frequency of enzyme deficiency variants in eryth- 
rocytes of newborn infants. Mohrenweiser, H.W. (Univ. of 
Michigan Medical School, Ann Arbor). Proceedings of the 
National Academy of Sciences of the United States of America; 
78: No. 8, 5046-5050(Aug 1981). 

The frequency of enzyme deficiency variants, defined as al- 
leles whose products are either absent or almost devoid of normal 
activity in erythrocytes, was determined for nine erythrocyte en- 
zymes in some 675 newborn infants and in approximately 200 
adults. Examples of this type of genetic abnormality, which in the 
homozygous condition are often associated with significant health 
consequences, were detected for seven of the nine enzymes studied. 
Fifteen inherited enzyme deficiency variants in 1809 determinations 
from adults were identified. Seven of the deficiency variants in- 
volved triosephosphate isomerase, a frequency of 0.01 in the new- 
born population. The average frequency of 2.4/1000 is 2 to 3 times 
the frequency observed for rare electrophoretic variants of erythro- 
cyte enzymes in this same population. 
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5505 Metabolism 
REFER ALSO TO CITATION(S) 3627 


(IAEA-R—1886-F) Investigation of sodium metab- 
din to Gp venation, 4 dite eal Et aie alien ane *Na 
isotope, after different intake of potassium and water. Part of 
a coordinated programme on water requirements of — 
herbivores based on measurements with tritiated water. Final 
report for the period 1 December 1976 - 29 February 1980. 
Juhasz, B. (International Atomic Energy Agency, Vienna 
rg Apr 1980. 17p. NTIS (US Sales Only), PC A02/ 

The water and electrolyte content of the rumen which gives 
the 15% of the water space of the body has an important role in 
the regulation of the water and electrolyte metabolism of the sheep. 
The diuresis is very important in the standardization of the volume 
of the body-water space but in the ruminant the saliva secretion is 
also a significant-factor in the water and electrolyte metabolism of 
the body. In our experiments the mechanism of the regulation of 
the water and electrolyte metabolism was examined in two points 
of view. In one hand the range of the ion transport was determined 
in vitro in the sheep's erythrocytes of low and high K* content. On 
the other hand in 3 in vivo experiments the function of water and 
salt metabolism was examined during saline overcharge by animals 
supplied with different quantity of saline and water and the alter- 
ations of Na* and K* concentrations of plasma and saliva, more- 
over the saliva secretion and the diuresis rates were studied. 


5506 Medicine 


REFER ALSO TO CITATION(S) 4890, 4894, 4895, 4989, 5291, 5583, 5602, 
5620, 5621, 5632, 5658, 6270, 6274, 6279 


(CEA-CONF—5323) Single photon emission tomo- 
a of brain tumors with 99mTc gluconate. Raynaud, C.; 
Soussaline, F.; Todd-Pokropek, A.; Zurowski, S.; Keller- 
shohn, C. (CEA, 91 - Orsay (France). Service Hospitalier 
Frederic Joliot). Mar 1980. 12p. (CONF-8003155—1). NTIS 
(US Sales Only), PC A02/MF AOl1. 

From Conference on positron and single photon emission to- 
mography; Chicago, IL, USA (20 Mar 1980). 

A standard gamma camera rotating system has been used to 
evaluate the reliability of single photon emission tomography in 
brain tumor detection. Of 34 patients with a brain tumor, 88% had 
a positive GT (Gamma Tomography) scan and 62% a positive scin- 
tiscan. When hemispheric tumors are separately considered, GT 
scans were positive in 83% of the cases and scintiscans in 75%. For 
posterior fossa tumors, GT scans were positive in 100% of the 
cases and scintiscan in 30%. The advantage of GT over scintiscan 
is obvious for posterior fossa tumors and to a lesser extent for other 
brain tumors. However GT, which can be considered a reliable 
method, cannot compete with Computerized Tomography but may 
complement it. It can replace CT in regions underequipped with 
CT, for iodine sensitive patients, and perhaps for posterior fossa 
tumors. 


5487 (FRNC-TH—914) Iridium 192 curietherapy in 24 
recurrences of oesophagus cancers treated at the Francois Ba- 
clesse Centre. Malville, F. (Caen Univ., 14 (France)). Jul 
1977. 96p. (In French). Copies available from Service de 
Documentation CEN Saclay, BP no.2, 91190 Gif-sur-Yvette 
(France). 

Thesis. 

Iridium 192 curietherapy in 24 relapsed oesophagus cancers 
led to very appreciable survival periods, the longest reaching 22 
months. The technique employed is more convenient and better 
withstood than that using radium or cobalt. Within the limits of this 
study no evidence was found of a dose gradient effect on post-cur- 
ietherapy reactions. It might be interesting to define a procedure 
systematically combining telecobaltotherapy and iridium 192 cur- 
ietherapy. 
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5488 ay may eg Radioimmunoassay of 
foeto-protein in hepatology. Observation of 151 cases, 

M. (Angers Univ., 49 (France)). Mar 1976. 104p. (In 
French). Copies available from Service de Documentation 
CEN-Salay, BP no.2, 91190 Gif-sur-Yvette (France). 

Thesis. 

Alpha-foeto-protein, although discovered several years ago, 
was considered as only able to exist in primary adult liver cancer. 
With progress in science and in research it was observed that AFP 
can be found in normal subjects, without any pathological signifi- 
cance. APF has been found moreover in illnesses other than pri- 
mary liver cancer. This range of diseases, restricted at first, has 
continued to widen, a development due to the discovery of new 
AFP detection methods and radioimmunoassay. Our work, cover- 
ing 151 cases discussed in detail in the ‘Material and Methods’ 
chapter, is interesting from two viewpoints: in hepatology it is 
useful to know whether the very sensitive radio-immunological 
method reveals abnormal AFP content variations in different liver 
diseases; given the large number of hepatomas in our series it is also 
interesting to have the value of this determination confirmed in pri- 
mary liver cancer diagnosis. Radioimmunoassay now replaces other 
quantitative methods (MANt scattering, must be evaluated. The 
knowledge of the spectral distribution is of ient thicknesses. The 
data allow for the calculation of the response of several detector/ 
foil in the sphere. Their relation to H(sub)E for different types of 
radiation and consequences on secondary limits are discussed. 


5489 (FRNC-TH—926) Radioimmunoassay of seric C- 
peptide. Practical value in the study of insulin secretion. Re- 
sults of 140 stimulation tests. Wafflart, J. (Angers Univ., 49 
) emage Oct 1977. 149p. (In French). Copies available 
rom Service de Documentation CEN-Saclay, BP no.2, 
91190 Gif-sur-Yvette (France). 

Thesis. 

C-peptide, which appears as a by-product of insulin synthe- 
sis, is secreted with this latter in equimolar quantities but is not de- 
graded in the liver. It thus reflects indirectly the insulin secreted. 
After the structure of C-peptide was determined in 1971 by OYER 
it was synthesized by YANAIHARA and a radioimmunoassay was 
developed by KANEKO in 1974. This work was made possible by 
the recent commercialisation of a Japanese analysis kit, the ‘DAII- 
CHI’ kit, and its availability through GUERBET TESTS. Part one 
describes the structural, physiological and immuno properties of C- 
peptide and its method of determination. Part two is devoted to a 
review of foreign publications on the practical interest of the C- 
peptide measurement. Part three gives the results of 140 oral or 
venous stimulation tests where blood sugar, blood insulin and C- 
peptide are measured in parallel. The different diabetic pathologies 
are explored and compared against normal subjects. 


5490 (FRNC-TH—927) Radioimmunoassay of total and 
specific E immunoglobulin. Variations with different param- 
eters in allergic subjects. Le Sellin, J. (Angers Univ., 49 
(France)). May 1977. 193p. (In French). Copies available 
from Service de Documentation CEN-Saclay, BP no.2, 
91190 Gif-sur-Yvette (France). 

Thesis. 

Owing to the work of ‘Ishizaka’ and of Johansson and Ben- 
nich the discovery of E immunoglobulin (IgE) marks an important 
stage in the diagnosis of atopic hypersensitivity. However certain 
limits in the analysis methods must be known to allow better inter- 
pretation of the results. The radioimmunoassay of total and specific 
IgE is still one of the most precise. Our work is divided into two 
parts: - the first is devoted to a general review on IgE; - the second 
reports our own study carried out on 371 allergic subjects. Each of 
these patients was analysed for total IgE by the PRIST radioim- 
munological method (paper radioimmuno sorbent test) and for IgE 
specific to one or more antigens by the RAST method (radioallergo 
sorbent test). A radioimmunoassay of total and specific IgE must be 
interpreted as a function of clinical data. While the assay can never 
become systematic it may be used to confirm or back up an atopic 


hypersensitivity diagnosis. 
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5491 (FRNC-TH—928) Radioimmunoassay of antidiu- 

retic hormone. to rats and to man. Fressinaud- 

Masdefeix, P. (Angers Univ., 49 (France)). Jun 1976. 93p. 

(In French). Copies available from Service de Documenta- 

tion, CEN Saclay, BP no.2, 91190 Gif-sur-Yvette (France). 
Thesis. 


The general principles of antidiuretic hormone secretion are 
known from kidney function explorations and the use of biological 
methods. Radioimmunoassay of the hormone should contribute to- 
wards a better understanding of this secretion in the fields of both 
physiology and pathology. After a review on antidiuretic hormone 
and the methods used so far for its investigation, part two of this 
work concentrates on the development of our own radioimmunolo- 
gical system applied to this hormone. The system is specific, though 
interference in the measurement from metabolite(s) of the hormone 
cannot be absolutely ruled out; reproducible, as witnessed by the 
‘inter-test’ variation coefficient of 8%; and sensitive, since the hor- 
mone is easily measured in the urine, when secretion is slowed 
down. In spite of its sensitivity however the hormone determination 
in the plasma is not possible for a small sample volume because of 
the difficulty of obtaining high-affinity specific antibodies. 


5492 (FRNC-TH—929) Determination of ~ Re E 
immuno-globulins. Comparison of two Be pre Meany pa 
munological and immuno enzymatic. Clinical correlations. La 
fosse-Marin, S. (Angers Univ., 49 (France)). Sep 1977. 106p. 
(In French). Copies available from Service de Documenta- 
tion CEN-Saclay, BP no.2, 91190 Gif-sur-Yvette (France). 


Thesis. 

Because of the very low seric IgE concentrations their re- 
search and analysis are difficult and many techniques of a more or 
less sophisticated kind have been proposed for this reason. Our aim 
was to compare two total seric IgE determination methods: one 
recent, the enzymmuno-Plaque-Pasteur (EPP); the other, most com- 
monly used at present, the Radio-Immuno-Sorbent-Test (RIST). 
For this we measured total seric IgE in a hundred and one children 
by the EPP technique and compared our results with those sup- 
plied from the same samples by a laboratory using the RIST tech- 
nique; the results were then correlated with clinical evidence. The 
technique proposed by the Pasteur Institute to determine total seric 
IgE is based on radial immunodiffusion sensitized by the use of 
antibodies labelled with glucose oxydase. This simple technique, 
easy to use, requires no expensive materials but has two disadvan- 
tages: it takes rather a long time and can only measure IgE concen- 
trations of 50 UI/ml or more. The RIST technique is based on 
competitive fixation, onto anti-IgE-coated Sephadex particles of the 
IgE under analysis and of a fixed dose of radio-labelled IgE. This 
second technique, though faster, has the major disadvantage of 
being practicable in few laboratories because of the heavy equip- 
ment needed and the radioactivity used. This study has shown on 
the whole an equivalence (correlation coefficient 0.95) between the 
results given by the two techniques: EPP and RIST (the compari- 
son was made between the IgE contents and not their logarithm). 


5493 (FRNC-TH—930) Radioimmunoassay of antidiu- 
retic hormone in human urine. Applications. Zebidi, A. 
(Lyon-1 Univ., 69 (France)). Oct 1977. 98p. (In French). 
Copies available from Service de Documentation CEN- 
a no.2, 91190 Gif-sur-Yvette (France). 

esis. 

This work is devoted mainly to the development of a ra- 
dioimmunological system of antidiuretic hormone (ADH) determi- 
nation in the urine and its physiological and pathological applica- 
tions. The radioimmunological method thus replaces the biological 
measurement of antidiuretic hormone in the urine. This new tech- 
nique was not possible until specific arginine vasopressin antibodies 
were obtained and a labelled hormone was prepared according to 
the criteria set for a radioimmunoassay. The labelled hormone is 
lysine vasopressin (greater stability). Although *°I-LVP has lost 
most of its biological activity the molecule keeps all its immunolo- 
gical properties, behaving in the same way as non-iodinated syn- 
thetic LVP towards anti-LVP antibodies. Once specific antiva- 
sopressin antibodies and immunologically competent labelled hor- 
mone were available, conditions were defined for the radioimmuno- 
logical ADH test in the urine. This technique, relatively easy to 
use, allows twenty samples to be measured simultaneously. With 
this sensitive, specific and reproducible method, it is thus possible 
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to estimate the urinary ADH excretion rates from a 20 ml volume 
of urine after previous extraction on amberlite CG 50. This extrac- 
tion method is aimed at both concentrating the hormone and elimi- 
nating non-specific interferences. The hormone extraction yield is 
about 92% +-8. 


5494 (FRNC-TH—931) Gastrin. Value of radioimmun- 
oassay in common gastro-pathology. Faisandier, J. (Limoges 
Univ., 87 (France)). Feb 1977. 167p. (In French). Copies 
available from Service de Documentation, CEN Saclay, BP 
no.2, 91190 Gif-sur-Yvette (France). 

Thesis. 

The interest shown in gastrin is comparatively recent and 
only really began in 1968 with its synthesis and especially with a 
successful radioimmunoassay of gastrin by Mc Guighan in the 
USA. The development of an accurate and reliable assay was to 
open the way to many investigations: first studied exclusively as a 
physiological regulation factor, gastrin has recently been assigned a 
physiopathological role which is still not completely defined. This 
work sums up present knowledge on gastrin; apart from the wellk- 
nown broad physiological properties of the hormone, special em- 
phasis is laid on points as yet undetermined and even contradictory. 
This uncertainty touches particularly on the field of pathology and 
we have tried to determine objectively the value and position 
within other biological investigations of the blood gastrin analysis 
in common illnesses, gastroduodenal ulcers, gastritis and Biermer’s 
disease. In this respect the result is rather disappointing. The only 
obvious contribution of analyses and stimulation trials is physiologi- 
cal. The non-committal remarks and comparative reserve which 
have appeared in the literature for the last year or two are under- 
standable, and contrast with the enthusiastic and sometimes contra- 
dictory assertions of the first studies using the radioimmunoassay. If 
one thing has to be admired it is the development of such an 
method of determination which now appears reliable and reproduc- 
ible. 


(FRNC-TH—934) Study of the plasmatic decay of 
Senate tie a delle sain, ann a en 
kidneys, liver and thyroid. Observation of 27 cases. Guerin, 
J.M. (Paris-5 Univ. 7 75 (France)). Apr 1977. 42p. (In 
French). Copies available from Service de Documentation 
CEN Saclay, BP no.2, 91190 Gif-sur-Yvette (France). 

Thesis. 

For a long time the determination of cardiotonic glycosides 
in the blood was made difficult by their very low plasmatic content 
and the poor sensitivity and reliability of biological measurements. 
Only since the arrival of radioimmunological methods has this anal- 
ysis become reliable and sensitive. In the intensive care unit of the 
Lariboisiere Hospital we studied the plasmatic digoxin contents, 
measured by the radioimmunological method, in different patho- 
logical states in order to find out whether the variable tolerance 
was due to large variations in the digoxin content, reflecting a 
metabolic disturbance, or whether other factors were to blame. 
This study, covering both normal and pathological cases, showed a 
wide variation from one individual to another. Apart from system- 
atic metabolic studies is it useful to measure the plasmatic digoxin. 
In acute digitalis poisoning the knowledge of plasmatic concentra- 
tion is an extra element of prognosis but adds no information better 
than clinical symptoms, ECG and especially absorbed dose. By the 
study of plasmatic decay it is possible in doubtful cases to estimate 
the quantity absorbed by reverse calculation. When heart failure is 
present in kidney deficiency cases, it is certainly helpful to know 
the digoxin metabolism. Research on digoxin should provide valua- 
ble information however in certain disorders liable to affect its me- 
tabolism, in order that prescription rules may be established. 


5496 (FRNC-TH—936) Radioimmunoassay of plasmatic 
vasopressin. Application to the study of dehydration and 
nycthemeral cycles in man. George, C. (Paris-5 Univ., 75 
(France)). My 1977. 164p. (In French). Copies available 
from Service de Documentation CEN Saclay, BP no.2, 
91190 Gif-sur-Yvette (France). 

Thesis. 

Before presenting and discussing the results obtained this 
thesis begins with a review of literature on vasopressin, stressing 
points relative to the experimental results, and an account of tech- 
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niques employed in the radioimmunoassay of plasmatic vasopressin. 
The radioimmunoassay used here is similar to that of G. Robertson 
and involves arginine vasopressin iodinated by chloramine T and 
purified on Sephadex gel G. 25, extremely sensitive and specific 
antibodies produced and supplied by S. Glick, a method of plasma 
sample extraction by acetone and separation by polyethylene 
glycol. Linearisation of the standard curve is obtained by logit 
transformation. The sensitivity threshold of the assay is 0.25 pg/ml, 
the precision index 15%. This analysis method was used in normal 
subjects during dehydration trials and a study of nycthemeral 
cycles. The facts show that the radioimmunoassay of plasmatic va- 
sopressin, in spite of technical difficulties, is liable to improve our 
knowledge on the physiology of this hormone. 


5497 (FRNC-TH—937) Radioimmunoassay of plasma 4- 
androstenedione during the normal genital cycle. Merger, C. 
(Aix-Marseille-2 Univ., 13 - Marseille (France)). May 1977. 
56p. (In French). Copies available from Service de Docu- 
mentation CEN-Saclay, BP no.2, 91190 Gif-sur-Yvette 
(France). 


Thesis. 

For several decades the exploration of androgen secretion 
was based almost exclusively on urine analysis with special refer- 
ence to the study of 17-ketosteroids by Zimmerman’s method. The 
information obtained by this method is approximate though useful 
for the detection and supervision of definite endocrine anomalies. 
The introduction of methods to determine steroid hormones and es- 
pecially androgens in the plasma by radiocompetition was a deci- 
sive step forward, both qualitatively and quantitatively. Plasmatic 
testosterone determination has brought an important contribution to 
the methodological means of exploring androgen hormones and 
their anomalies. This work concentrates on the study of concentra- 
tions in the plasma of normal adult women during the period of 
genital activity. It also includes an experimental study of some as- 
pects of 4-androstenedione enzymatic activity ‘in vitro’ and the de- 
velopment of a radioimmunological method to determine this ster- 
oid. 


5498 (INIS-mf—5876, pp 255-259) Four observations of 
surgical treatment of wounds contaminated by radionuclides. 
Briot, F.; Henry, P.; Lalu, P.; Mercier, J.; Sarbach, J.; 
Tourte, J. (CEA, 75 - Paris (France)). 1980. (In French). 
Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Four cases of surgical treatment of wounds contaminated by 
radionuclides are presented and discussed. Conclusions are drawn 
and organization of facilities where radionuclides are manipulated is 
proposed. Measurements of beta and especially alpha activities in a 
wound are not sufficient, but must be followed by gamma- or X- 
radiation measurements to detect deep contamination. 


5499 (INIS-mf—5876, pp 45-48) Irradiation of human 
volunteer subjects in research. Rosen, R. (New South Wales 
Univ., Kensington (Australia)). 1980. Dep. NTIS (US Sales 
Onl 


y). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

In medical research radiation is sometimes used to obtain 
data from healthy individuals. These subjects gain no specific bene- 
fit from the research. To safeguard their welfare, constraints are 
imposed on the dose to be received, on the selection of volunteer 
subjects, on ensuring their understanding of the procedures and 
risks, and on obtaining their free consent to participate. The re- 
search proposals are assessed by peer review prior to being ap- 
proved by the host institution. The first example presented de- 
scribes the use of diagnostic radiography to obtain in vivo data on 
the femur bone. Conservative dosimetry indicates an expected dose- 
equivalent per film of 0.5 mSv in bone and 0.18 mSv in bone 
marrow and gonad tissue. The critical organ total dose-equivalent is 
estimated to be 7% of the dose-equivalent limit for a volunteer. 
The second example involves the internal administration of radioac- 
tive tracers. Dosimetric calculations indicate an expected whole- 
body dose-equivalent of 0.5 mSv in the case of C-14 and 0.37 mSv 
in the case of H-3, these values being 10% and 7% of the relevant 
dose-equivalent limit. Both proposals were given conditional ap- 
proval. In the generalized research use of volunteer human subjects 
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the rights of the subject, the investigator and the institution need to 
be protected. At the University of New South Wales procedures 
have been introduced to govern all experimental procedures involv- 
ing human subjects. Some interesting problems which have arisen 
are discussed. 


5500 (INIS-mf—5876, pp 43-46) International Electro- 
technical Commission (IEC) and radiation safety requirements 
for medical X-equipment. Koivisto, E. (Tampere Univ. of 
Tech. (Finland)); Bertheau, H. (Int. Electrotechnical Com- 
mission, Technical Committee No.62, Hamburg). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 


. Protection Association; Jerusalem, Israel (8 Mar 1980). 


International Electrotechnical Commission (IEC) deals with 
the standardization of electrical equipment. A new version of the 
IEC publication “Radiation protection in medical diagnostic x-ray 
equipment” is about to be published. The requirements of this 
standard are intended to meet the basic requirements of the ICRP. 
The standard specifies the requirements for the protection of pa- 
tients against unwanted x-radiation and for the protection of the op- 
erator and his staff against excessive levels of x-radiation in the 
manufacture of medical diagnostic x-ray equipment. The impact of 
this and other standards on radiation protection are discussed. 


5501 (INIS-mf—5876, pp v 361-64) Procedure for rou- 
tine m protection checking of mammography equip- 
ment. Bengtsson, L.G. (National Institute of Radiation Pro- 
tection, Stockholm, Sweden); Lundehn, I. (Central Hospital, 
Medical Physics and Engineering, Eskilstuna, Sweden). 
1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

A procedure was developed for checking of mammography 
equipment used in screening for mammary cancer. The procedure 
will be handled by hospital physicists or x-ray inspectors and is in- 
tended to permit checking of x-ray equipment performance as well 
as evaluation of mean dose or eneray imparted to groups of pa- 
tients. Measurement methods studied involve TLD, ionization 
chambers and a new plastic scintillator designed to measure energy 
imparted. After careful study of sizes and attenuation properties of 
breasts, a 50 mm polymethylmetacrylate phantom seemed the most 
appropriate. The choice of measuring equipment is reported as well 
as some preliminary results from field measurements. 


5502 (INIS-mf—5876, pp 57-60) Simple method for col- 
lection of HTO from air. Auf der Maur, A.N.; Lauffen- 
burger, T. (Swiss National Accident Insurance Fund 
(SUVA), Physics Section, Lucerne, Switzerland). 1980. 
Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

A simple, reliable method is described for the estimation of 
tritium intake by workers in plants processing luminous paint. Air is 
sampled in a soft plastic bottle. Water is added to the bottle and the 
gases containing tritium go from the gaseous to the liquid phase. 
Tritium is then determined in a liquid scintillation counter. 


5503 (INIS-mf—5876, pp 69-71) Relatively fast assay 
of Sr-90 by measuring the Cherenkov effect from the ingrow- 
ing Y-90. Carmon, B.; Eliah, Y. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). 
1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The Cerenkov radiation produced in aqueous solutions by 
high-energy beta particles has been successfully used for the ra- 
dioassay of P-32, Na-24, K-40 and Rb-86. In the case of the radiolo- 
gically important Sr-90 a long time interval is required prior to ra- 
dioanalysis so as to insure a sufficiently large ingrowth of the 
daughter nuclide Y-90 (about 2 weeks). This time interval can be 
greatly reduced by proper adjustment of the gain setting and the 
base-line level in the counting channel of a liquid scintillation 
counter. The contribution of the soft beta emitter Sr-90 is thus 
eliminated and the only measured activity is due to the Cerenkov 
effect from Y-90. Reasonably good results are obtained in freshly 





separated strontium samples after only a 2-day ingrowth of Y-90. 
The measurable activity range is between 10~* and 10~' microcuries 


per sample. 


5504 (INIS-mf—6068, pp 141-142) Cytogenetic effec- 
tiveness during X-ray procedures. Kuznetsov, A.I. 
(Tsentral’nyj Rae Mg = we sel or skij Rentgeno-Radiologi- 
cheskij Inst., Lenin (USSR)). 1979. (In Russian). Dep. 
NTIS (US Sales y). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5505 (INIS-mf—6068, pp 142-143) Comparative i.“ 
netic evaluation of local irradiation “ray 
examinations. Kuznetsov, A.I.; Shmeleva, N.I. (Tsentral’ _ 
Nauchno-Issledovatel'skij Rentgeno-Radiologicheski Inst., 
Lenin (USSR)). 1979. (in Russian). Dep. Ss (US 
Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5506 (INIS-mf—6068, pp 166-167) Cytogenetic changes 
in somatic cells in patients exposed to repeated X-radiation 
diagnostic examinations. Shmeleva, N.I. (Tsentral’nyj 
Nauchno-Issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Lenin —— 1979. (In Russian). Dep. NTIS (US 
Sales 

on 4. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


—— o> pp 127-128) Qualitative regulari- 
ties of neoplasm cell death during irradiation process of pa- 
tients with cervix uteri neoplasm. Zharinov, G.M.; Gabelov, 
A.A,; Gubareva, A.V. (Tsentral’nyj ” Nauchno- 
Issledovatel'skij Rentgeno-Radiologicheskij Inst., Lenin 
(USSR)). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5508 (INIS-mf—6068, pp 131-132) Mathematical mod- 
elling of reparation processes in order to optimize radiothera- 
py. Ivanov, V.K. (Akademiya Meditsinskikh Nauk SSSR, 
Obninsk. Nauchno-Issledovatel’skij Inst. Meditsinskoj Ra- 
diologii). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5509 (INIS-mf—6068, pp 139) Telegammatherapy 
through raster as a possibility of radiation reaction and com- 
plication decreasing in case of combined radiotherapy of 
cervix uteri Kolesnikova, V.A.; Chirkova, V.P.; 
Kolokolova, L.V. (Rostovskij-na Donu Nauchno- 
Issledovatel'skij Onkolo OF Sales Daly) Inst. (USSR)). 1979. (In 
Russian). ~; 4 NTIS (U 

From 7. all-union scientist -. al on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5510 (INIS-mf—6068, pp 149-150) Clinico-roentgenolo- 
gic and morphological comparisons in case of lung 
depending on the dose of preoperative y-therapy. Ogorodni- 
kova, L.S.;  Kolesnikova, V.A.; Zubkova,_ T.V.; 
Sergost’ yants, G.Z. (Rostovskij-na-Donu Nauchno- 
Issledovatel’skij Onkolo oxy, Inst. (USSR)). 1979. (In 
Russian). + 9 NTIS (US Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 
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5511 (INIS-mf—6068, pp bpm a Role of immunother- 
4 in increasing of in case of esopha- 
treatment. Sabnew, V.R.; Bordyushkov, 
TaN: Chernyavskaya, G.Ya.; Vagner, VP; Dmitrieva, 
S.D.; Pereslavtseva, Z.A.; Skorikova, V.P. (Rostovskij-na- 
Donu Nauchno-Issledovatel'skij Onkologicheskij _ Inst. 
(USSR)). 1979. (In Russian). Dep. NTIS (US Sales Only). 
From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5512 (INIS-mf—6068, pp 158) Reparative processes in 
cervix uteri neoplasm during radiotherapy course. Sefer’ yants, 
A.F. (Tsentral’nyj Nauchno-Issledovatel’skij Rent; San 
diolo STs US Sal Leningrad (USSR)). 1979. (In 
Dep. NTIS S Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5513 (INIS-mf—6068, PP. 163-164) ger ae remote 
gamma-therapy as a method of dimination of local radiation 
2 Kholin, V. Me Libson, I.L.; aerateg V.F.; Ivanova, 
‘Inst. Usovershenstvovaniya Vrachej 
(USSR) 1979. (in Russian). Dep. NTIS (US Sales Only). 
From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5514 (INIS-mf—6068, pp 160-161) Modification of bio- 
logical effects in case of internal irradiation at the expense of 
selective radiation — of intranuclear microstructures; 
possible in radiotherapy. Stepanenko, V.F.; 
Norets, T.A. (Akademiya Meditsinskikh Nauk SSSR, Ob- 
ninsk. Nauchno-Issledovatel'skij Inst. Meditsinskoj Radiolo- 
gii). 1979. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


(INIS-mf—6114, pp v) Experimental production 
of the EVI factor. Lenzi, J.G.A.; Lenzi, H.L.; Andrade, 
Z.A. (Bahia Univ., Salvador (Brazil)). 1979. (In Portuguese). 
NTIS (US Sales Only), PC A05/MF A01. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5516 (INIS-mf—6114, pp v) Investigation of antineur- 
onium-and glia antibodies, antinerves and antiheart in the ce- 
rebrospinal fluid of chronic chagas disease patients. Marquez, 
J.O.; Jardim, E.; dos Santos, R.R. (Sao Paulo Univ., Ri- 
beirao Preto (Brazil). Escola de Medicina). 1979. (In Portu- 
guese). NTIS (US Sales Only), PC A05/MF A0O1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5517 ay ta ta 4 Pa Experimental infection by 
‘Tripanosoma Cruzi’ in P.L.; Tanus, R. (Brasi- 
lia Univ. (Brazil)). 1979. (In prem die NTIS (US Sales 
Only), PC A0S/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5518 (INIS-mf—6114, pp v) Brucellosis: a study among 
111 women with spontaneous abortion. Nohmi, N. (Hospital 
Escola Sao Camilo e Sao Luis, Macapa (Brazil)); Serripiero, 
A. (Minas Gerais Univ., Belo Horizonte (Brazil)); Koepke, 
A.F. (Instituto Ezequiel Dias, Belo Horizonte (Brazil)). 
1979. (In Portuguese). NTIS (US Sales Only), PC A0S/MF 
A0l. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 
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5519 (INIS-mf—6114, pp v) Indirect immunofluores- 
cence test and in applied to the investigation 
of American Cutaneous Leishmaniasis in Jacarepagua, Rio de 
Janeiro (Brazil). Comparative study of the results in 1974 and 
1978. Marzochi, M.C.A.; Coutinho, S.G.; Sabroza, P.C.; 
Souza, W.J.S. (Fundacao Osvaldo Cruz, Rio de Janeiro 
(Brazil)). 1979. (In Portuguese). NTIS (US Sales Only), PC 
A05/MF A011. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5520 (INIS-mf—6114, pp v) Serological and epidemi- 
ological investigation of toxoplasmosis among inhabitants of 
Humaita, Amazonas, Brazil. Correa, F.M. de A.; Salata, E.; 
Sogayar, R. (UNESP, Marilia (Brazil). Faculdade de Edu- 
cacao, Filosofia, Ciencias Sociais e da Documentacao). 
wy (In Portuguese). NTIS (US Sales Only), PC A05/MF 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5521 (INIS-mf—6114, pp v) Prevalence of toxoplasmo- 
sis among students from the rural region of Juquia, Sao Paulo 
(Brazil). Chieffi, P.P.; Dellatorre, M.C.C.; Kawarabayashi, 
M.; Schlodtmann, A.G. (Instituto Adolfo Lutz, Sao Paulo 
(Brazil)). 1979. (In Portuguese). NTIS (US Sales Only), PC 
A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5522 (INIS-mf—6114, pp v) Immunofluorescence test 

(igG and IgM) — to .——— investigation among 

new-borns at Institute Fernandes Figueira from August to Oc- 

tober, 1978. Comparative study with the histopathology of the 

Pr results. Coutinho, S.G.; Garcia, A.P.; 

pceao, M.R.; Amendoeira, M.R.R. (Fun- 

dacao Osvaldo Cruz, Rio de Janeiro (Brazil)). 1979. (In Por- 
tuguese). NTIS (US Sales Only), PC A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 

Medicine; Campinas, Brazil (4 Feb 1979). 


5523 (INIS-mf—6114, v) 
Counterimmunoelectrophoresis applied to the Chagas’ disease 
diagnosis. Comparative results with Machado Guerreiro - and 
immunofluorescence tests in 155 serum samples. Costa, J.C.; 
Ferriolli Filho, F. (Sao Paulo Univ., Ribeirao Preto (Brazil). 
Escola de Medicina). 1979. (In Portuguese). NTIS (US 
Sales Only), PC A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5524 (INIS-mf—6114, pp v) Indirect immunofluores- 
cence - complement fixation - and passive hemaglutination 
tests applied to the investigation of the cerebrospinal fluid 
from chronic patients. Marquez, J.O.; 
Jardim, E.; dos Santos, R.R. (Sao Paulo Univ., Ribeirao 
Preto (Brazil). Escola de Medicina). 1979. (In Portuguese). 
NTIS (US Sales Only), PC A05/MF AO01. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5525 (INIS-mf—6114, pp v) Epidemiology of Chagas’ 
disease in Ceara state, Brazil. Ecology of the genus Tripa- 
toma in Russas municipality. de Alencar, J.E.; Bezerra, O.F.; 
Faria Filho, O.F. de (Ceara Univ., Fortaleza (Brazil). 
Centro de Ciencias da Saude). 1979. (In Portuguese). NTIS 
(US Sales Only), PC A05/MF AOl1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 
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5526 (INIS-mf—6114, pp v) Chagas disease prevalence 
on the microregion of Campos de Itapetininga, Sao Paulo, 
Brazil. Goldbaum, M.; Litvoc, J.; Silva, G.R. (Sao Paulo 
Univ. (Brazil)); Maluf, J.; Valerio, D.M.B.; Francisco, §.M. 
(Secretaria de Saude, Sao Paulo (Brazil). ‘Supe: rintendencia 
de Controle de Endemias). 1979. (In se lh NTIS (US 
Sales Only), PC A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5527 (INIS-mf—6114, pp v) Evaluation of the effects of 
noninclusion in an epidemiologic survey of Chagas’ disease. 
Maluf, J.; Franca, J.B.M.; Salvo, A. (Secretaria de Saude, 
Sao Paulo (Brazil). Superintendencia de ey de Ende- 
mias); Silva, G.R.; Litvoc, J.; Goldbaum, M. (Sao Paulo 
Univ. (Brazil)). 1979, (In Portuguese). NTIS (US Sales 
Only), PC AOS/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5528 (INIS-mf—6114, pp v) Levels of Anti-Tripano- 
soma Cruzi antibodies in the rural population of some munici- 
palities of Sao Paulo State - Brazil. de Carvalho, M.E.; 
Francisco, S.M. (Secretaria de Saude, Sao Paulo — 
Superintendencia de Controle de Endemias); eo ; 
Paulo Univ. (Brazil)). 1979. (In Portuguese). NTIS (US 
Sales Only), PC A05S/MF A01. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5529 (INIS-mf—6114, pp v) Chagas’ disease: inquiry in 
schools of some municipalities of Sao Paulo State (Brazil), by 
the use of indirect immunofluorescence test, from 1973 to 
1978, Guarita, O.F.; Dias Junior, J.; de Carvalho, M.E.; Va- 
lerio, D.M.B.; de Salvo, A. (Secretaria de Saude, Sao Paulo 
(Brazil). Superintendencia de Controle de Endemias). 1979. 
(In Portuguese). NTIS (US Sales Only), PC AOS/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5530 (INIS-mf—6114, pp v) Serological investigation of 
Chagas’ disease among blood donors from Rio de Janeiro city, 
Brazil. Peralta, J.M.; Magalhaes, T.C.R.; Carlos, D.T.E. 
(Rio de Janeiro Univ. ’ (Brazil). Inst. de Microbiolo ogia). 1979. 


(In Portuguese). NTIS (US Sales Only), PC A0S5/MF AO1. 
From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5531 (INIS-mf—61 14, PP v) New therapeutic assay 

with benzonidazole in Chagas’ disease. Ferreira, H.O. (Facul. 
dade de Medicina do Trian, my Mineiro, Uberaba (Brazil)). 
om (In Portuguese). NTIS (US Sales Only), PC A0S/MF 


From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5532 (INIS-mf—61 14, v) Study of malaria at Hu- 
maita, Amazonas, Brazil S donee aspects using Plasmo- 
dium berghei as antigen food the assay of IgM and IgG anti- 
bodies. Salata, E.; Barraviera, B.; Sogayar, R. (UNESP, 
Marilia (Brazil). Faculdade de Educacao, Filosofia, Ciencias 
Sociais e da Documentacao. 1979. (In Portuguese). NTIS 
(US Sales Only), PC A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5533 (INIS-mf—6114, pp v) Attempt to detect the 
asymptomatic infection of ‘Capillaria hepatica’ in man. 
Galvao, V.A. (Bahia Univ., Salvador (Brazil)). 1979. (In 
Portuguese). NTIS (US Sales Only), PC A05/MF AO01. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 





(INIS-mf—6114, pp v) Indirect immunofluores- 
cence test to L. donovani investigation in people living in an 
area with endemic visceral leishmaniasis. Teixeira, R.; Hoff, 
R.; Badaro, R. (Bahia Univ., Salvador (Brazil)). 1979. (In 
Portuguese). NTIS (US Sales Only), PC A0S/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5535 (INIS-mf—61 14, PP v) Disproteinemia in the Ca- 
lazar Moriearty, Teixeira, R. (Bahia Univ., 
Salvador (Brazil)). 1979. (In Portuguese). NTIS (US Sales 
Only), PC AOS/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5536 (INIS-mf—6114, pp v) Toxoplasmosis in Bahia; 
results of a serological investigation among Army 
recruits in Bahia state, Brazil. da Silva, A.A.; Faria, J.A.S. 
(Bahia Univ., Salvador (Brazil). Inst. de Ciencias da Saude); 
Kawarabayashi, M.; Schlodtmann, A.G. (Instituto Adolfo 
Lutz, Sao Paulo (Brazil); Guimaraes, A.C.S.; Schafranski, 
N.L.; Castanho, M.L.S.; Hyakutake, S. (Sao Paulo Univ. 
(Brazil). Inst. de Ciencias Biomedicas). 1979. (In Portu- 
guese). NTIS (US Sales Only), PC AOS/MF AO1. 
From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5537 (INIS-mf—6114, pp v) Preliminary results on the 
isolation of ‘T. gondii’ from saliva and tonsils. Amendoeira, 
M.R.R.; Coutinho, S.G.; Oliveira, D. (Fundacao Osvaldo 
Cruz, Rio de Janeiro (Brazil)). 1979. (In Portuguese). NTIS 
(US Sales Only), PC AO5/MF AOl1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5538 (INIS-mf—6114, pp v) Results of IgG immuno- 
fluorescence test applied to toxop! in man, from 1971 
to 1977. Coutinho, S.G.; Souza, W.J.S.; Camillo-Coura, L.; 
Marzochi, M.A.A.; Amendoeira, M.R.R. (Fundacao Os- 
valdo Cruz, Rio de Janeiro (Brazil)). 1979. (In Portuguese). 
NTIS (US Sales Only), PC A05/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


= mtg eg pp v) Study of malaria at Hu- 
ita, Amazonas, B 4. Serological and epidemiological 
a at een kee as antigen. Correa, F.M. de 
A.; Salata, E.; Sogayar, R. (UNESP, Marilia (Brazil)). 1979. 
(In Portuguese). NTIS (US Sales Only), PC A05/MF AO1. 
From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5540 (INIS-mf—6114, pp v) Prevalence of the hepatitis 
B virus infection on the staff of the ‘Hospital das Clinicas de 
Curitiba’ (Brazil) and an external population. Szpeiter, N. 
(Universidade Catolica do Parana, Curitiba (Brazil)). 1979. 
(In Portuguese). NTIS (US Sales Only), PC AO5/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5541 (INIS-mf—6114, pp v) HBsAg-and anti-HBs prev- 
on apparently normal adults from Curitiba city - 
Brazil. Szpeiter, N. (Universidade Catolica do Parana, Curi- 
tiba (Brazil)). 1979. (In Portuguese). NTIS (US Sales Only), 
PC A05/MF AOl1. 
From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5542 (INIS-mf—6114, pp v) HBsAg quantitative study 
by radioimmunoassay among blood donors bearing virus B. 
Andrade, D.R.; Clemente, J.E.C.; Castro, M.I.B.; Alquezar, 
A.S.; Toyama, M.; Silva, M.J.S. F; Amato Neto, V:; ; Pontes, 
J.F. (Sao Paulo Univ. (Brazil). Faculdade de Medicina). 
= (In Portuguese). NTIS (US Sales Only), PC A05/MF 
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From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5543 (INIS-mf—6114, pp v) Absence of correlation be- 
tween immunological and biochemical activities in positive 
Hepatitis B patients submitted to a treatment with levamisole. 
Andrade, D.R.; Cotrim, H.; Pontes, J.F. (Instituto Brasileiro 
de Estudos e Pesquisas em Gastroenterologia, Sao Paulo 
(Brazil)). — (In Portuguese). NTIS (US Sales Only), PC 
A05/MF AO1 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5544 (INIS-mf—6114, pp v) Persistent chronic hepatitis 
with high transitory levels of alpha-fetoprotein. Fonseca, 
C.S.; Melo, R.M.P.; Trigueiro, G.S. (Rio Grande do Norte 
Univ., Natal (Brazil). Dept. de Medicina Clinica). 1979. (In 
Portuguese). NTIS (US Sales Only), PC AOS/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5545 (INIS-mf—6114, pp v) Subacute thyroiditis, a ne- 
glected entity in the of feverish diseases. Calegaro, 
J.U.M.; Calegaro, N.Q.M.; Baldy, J.L.S. (Universidade Es- 
tadual de Londrina (Brazil). 1979. (In Portuguese). NTIS 
(US Sales Only), PC A05/MF A0Ol1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5546 (INIS-mf—6114, pp v) Critical study of the com- 
plement fixation test as a means of screening for the HBsAg 
presence in blood donors. Comparative study with the ra- 
dioimmunoassay test for the HBs antigen and the HBs anti- 
body. Andrade, D.R.; Clemente, J.E.C.; Castro, M.I.B.; Na- 
gr so A.A.D.B.; Toyama, M.; Pontes, J.F.; Amato Neto, 
(Sao Paulo Univ. (Brazil). Faculdade de Medicina). 1979. 
(In Portuguese). NTIS (US Sales Only), PC A05/MF AO1. 
From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


ll (INIS-mf—6114, Pp v) v) Leptospirosis: study of 134 
- respiratory aspects. Lazera, M.S.; Coutinho, Z.P.; 

Costa, 1.C.; Pinto, A.M.M.; Teixeira, CR.V.; Luz, H.; Gon- 

calves, A. J. R. (Hospital Sao Sebastiao e Hos ospital Servidores 


do Estado do Rio de Janeiro, (Brazil)). 1979. (In Portu- 
guese). NTIS (US Sales Only), PC A05/MF AOl1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5548 (INIS-mf—6114) 15. Congress of the Brazilian So- 
ciety of Tropical Medicine. (Associacao Medica Brasileira, 
Sao Paulo). 1979. 85p. (In Portuguese). (CONF-790272— 
(Summ.)). NTIS (US Sales Only), A05/MF AOl1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 
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5549 (INIS-mf—6243) Order No. 493 of 8 September 
1977 on dental X-ray installations for intraoral radiography 
using voltages not exceeding 70 kV. 29 1977. 10p. (in 
Danish). NTIS (US Sales Only), PC A02/MF AO1. 

This Order deals with the radiation protection of patients, 
guidelines for the medical personnel concerned, notification and ap- 
proval procedures, the technical specifications to be complied with 
and the different responsibilities of those concerned. The Order also 
makes provision for inspection of such equipment by the National 
Health Service. 


5550 (INIS-mf—6245) Order No. 59 of 20 February 
1978 on radiotherapy installations using voltages not exceed- 
ing 50 kV (superficial radiotherapy). 28 Feb 1978. 14p. (In 
Danish). NTIS (US Sales Only), PC A02/MF AO1. 
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This Order was made by the National Health Service. It 
deals with the radiation protection of patients, dose measurement of 
the equipment, notification and approval procedures, the technical 
specifications to be complied with and the different responsibilities 
of those concerned. The Order also prescribes that the equipment 
must be inspected annually by an undertaking licensed by the Na- 
tional Health Service; provision is also made for inspection by the 
latter at least once every five years (NEA). 


5551 (INIS-mf—6246) Order No. 60 of 20 February 
1978 on radiotherapy installations using voltages exceeding 50 
kV but not exceeding 400 kV ( radiotherapy). 28 Feb 
a 13p. (In Danish). NTI. (US Sales Only), PC A02/MF 

This Order was made by the National Health Service and 
deals with the radiation protection of patients, dose measurement of 
the equipment, notification and approval procedures, the technical 
specifications to be complied with the different responsibilities of 
those concerned. 


5552 (INIS-mf—6276) Regulations of 2 November 1979 
relating to the right to use X-ray apparatus for medical pur- 

poses. Delegation of authority. 2 Nov 1979. ip. (In nae 
um. NTIS (US Sales Only), PC A02/MF A01. 

This Royal Decree lays down regulations which prescribe 
the qualifications for using X-ray devices for medical purposes. The 
State Institute of Radiation Hygiene is the competent authority. 
These regulations were made pursuant to Act No. 1 of 18 June 
1938 on the use of X-rays and radium and entered into force on 1 
January 1980. 


5553 (INIS-mf—6304, vp) Image quality and radi- 
ation exposure in compu tomography (CT) as compared 
to conventional X-ray diagnostics. Stargardt, A. (Institut fuer 
ee ey gnostik, Charite, Berlin (German Democratic 
Republic)). 1980. (In German). Dep. NTIS (US Sales Only). 

From 3. national conference on biomedical physics and engi- 
neering with international participation; Sofia, Bulgaria (25 Oct 
1980). 


5554 (LA-UR—81-2742) Criteria and techniques for 
three-dimensional treatment planning with pions. Berardo, P.; 
Zink, S.; Paciotti, M.; Bradbury, J. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 11p. 
(CONF- -810763—1). NTIS, PC A02/MF AOl. Order 
Number DE82000563. 

From International workshop on pion and heavy ion radio- 
therapy: preclinical and clinical studies; Vancouver, BC, Canada 
(Jul 1981). 

The ability to predict a pion dose distribution in a patient is 
a major objective of the clinical trials at LAMPF. Accurate predic- 
tions are essential for evaluation of pion therapy. But accuracy 
must be in the context of clinical utility. That is, reasonable ap- 
proximations must be made in calculational methods so that treat- 
ment planning can proceed in a timely and efficient manner. A few 
of the techniques and current developments used to achieve that 
objective are presented here. 


5555 (NPL-DNACS—27-80) Fitting the general form of 
a fundamental physical model of radioimmunoassay. Malan, 
P.G.; Cox, M.G.; Long, E.M.R. (National Physical Lab., 
Teddington (UK)). Apr 1980. 30p. NTIS (US Sales Only), 
PC A03/MF AOl1/ Available from British Library, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

Saturation assay techniques, or radioimmunoassay methods 
in particular, are laboratory procedures which enable minute con- 
centrations of a variety of substances to be measured; these tech- 
niques have been particularly useful in studies of hormones and 
drugs present in biological samples. Successful computer processing 
of radioimmunoassay data depends upon the ability to obtain con- 
sistently reliable calibration curves by fitting an appropriate model 
to data derived from known ‘reference standards’ of the substance 
being assayed. An approach to this curve fitting problem is present- 
ed which uses an established fundamental model: this model de- 
scribes the underlying physico-chemical reactions within the assay. 
The approach adopted here overcomes potential difficulties associ- 
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ated with numerical ill-conditioning and the implicit nature of the 
model. The robustness of the approach and the general applicability 
of this model have been confirmed by the routine application to 
data processing of results in a hospital laboratory. 


5556 (SAND—81-2152) Implantable, remotel: y-program- 
mable insulin infusion system. Carlson, G.A.; Bair, R.E.; 
Gaona, J.I. Jr.; Love, J.T.; Urenda, R.S. (Sandia National 
Labs., Albuquerque, NM. (USA)). Oct 1981. Contract 
AC04-76D 89. 43p. NTIS, PC A03/MF AOl. Order 
Number DE82003084. 

An implantable, remotely-programmable insulin infusion 
system is described which has a mass of 280 grams and an implant- 
ed lifetime exceeding two years. The system uses a rotary solenoid- 
driven peristaltic pump controlled by low power CMOS timing cir- 
cuitry which provides bimodal insulin delivery. Fifteen low rates 
from 0.39 to 5.9 units/hour and 15 high doses from 0.84 to 12.5 
units are available using U100 insulin. The system has been tested in 
the laboratory, evaluated in diabetic dogs, and implanted in one di- 
abetic human. j 


Measurement of thrombocytopoiesis in W/W mice 
with evidence for an abnormality of sulfate metabolism. 
Threatte, G.A.; Ebbe, S.; Phalen, E. (Univ. of California, 
Lawrence Berkeley Lab.). Proceedings of the Society for Ex- 
perimental Biology and Medicine; 167: No. 4, 576-580(Sep 
1981). Contract W-7405-ENG-48. 

Mice of the W/W/sup v/ genotype have an hereditary ma- 
crocytic anemia resulting from a diminished proliferative capacity 
of hemopoietic precursor cells. Platelet production was studied be- 
cause W/W/sup v/ mice maintain a normal number of circulating 
platelets that are of methionine and calculating the percentage of 
the injected dose incorporated by platelets, the platelet production 
rate of W/W/sup v/ mice was found to be equivalent to the pro- 
duction rate of their +/+ littermates. Using NA2**SOQ,, however, 
the platelet production rate, as measured by the same isotope incor- 
poration method, was nearly twice the rate of the normal litter- 
mates. The increase in **°S incorporation appeared to be explained 
by a greater availability of isotope in the W/W/sup v/ as evi- 
denced by the higher plasma levels of **S that were concurrently 
found. This suggests that the W/W/sup v/ mouse has an aberrant 
metabolism of inorganic sulfate probably unrelated to platelet pro- 
duction. These results also demonstrate how failure to take plasma 
radioactivity levels into account can lead to conflicting and prob- 
ably erroneous conclusions in animals with an inherent or induced 
metabolic abnormality. 


5558 Granulocyte reserve and the state of blood system 
granulocytes in patients with uterine cervix carcinoma 
radiotherapy. Ryabukha, A.K.; Gabelov, A.A.; Turbina, 
I.L.; Klechikov, L.Z. pp 162-164 of Voprosy radiobiologii i i 
biologicheskogo dejstviya tsitostaticheskikh preparatov. 
Tom 9. Tomsk, US&R: Izdatel’stvo Tomskogo Gosudarst- 
vennogo wet ten (1978). (In Russian) 

Granulocyte reserve, the state of granulocytes of the blood 
system in patients with uterine cervix carcinoma in case of com- 
bined radiotherapy course have been studied. The insufficiency of 
granulocyte reserve exhibited itself most vividly in the late reaction 
of the growth of leukocyte number after injection of nucleic 
sodium, and in the absence of retrieval to the initial level up to 24h 
after the injection. A close correlation is noted between the level of 
granulocytes of peripheral blood and their reserve. The develop- 
ment of leukopenia has been observed up to the end of treatment in 
persons with an insufficiency of granulocyte reserve at the begin- 
ning of the treatment. A low level of granulocytes in peripheral 
blood is noted to have place also at a sufficient marrow nuclidity 
and a considerable granulocyte reserve of leukocytes of the blood 
system. It is stressed that consideration should be given not only to 
fluctuations of the number of peripheral blood granulocytes, but it 
is necessary to consider them in a complex with the changes in 
bone marrow and granulocyte reserve. 





— ALSO TO CITATION(S) 3533, 3542, 3543, 3545, 3552, 3553, 3629, 
4 


5559 (FS—79-20-T, pp vp) Investigations of radiation 
exposure due to radioactive iodine in nuclear medicine. 
Keller, K.D.; ‘Glocbel, B.; Muth, H.; Oberhausen, E.; 
Kunkel, R. (Universitaet des Saarlandes, Homburg/Saar 
(Germany, F.R.). Inst. fuer Biophysik; Universitaet des 
Saarlandes, Homburg/Saar (Germany, F.R.). Abt. fuer 
Nuklearmedizin und Medizinische Physik). May _— (In 
German). NTIS (US Sales Only), PC A23/MF A0O1 

From 7. IRPA regional conference and 13. annual meeting 
of the Fachverband fuer Strahlenschutz e.V. Radioactive waste; 
Koeln, F.R. Germany (16 Oct 1979). 

Within the frame of a research project, the distribution of ra- 
dioactive iodine (I-125, I-131, and I-123) in performing radioimmun- 
oassays, nuclear medical functional diagnostics and therapy was 
studied at the Homburg University Hospital. By means of more 
than 1000 individual measurements a detailed assessment was made 
of the flow of radioiodine. The amount of radioiodine used was 
correlated to the activity measured in occupationally exposed staff, 
in air, water, room surfaces, and solid waste. It was shown that the 
main share of the activity was discharged with liquid and solid 
wastes. The radiation exposure of the personnel, however, was 
found to be largely caused by inhalation of radioiodine with breath- 
ing air and by surface contaminations. Depending on the properties 
of the substances, between 0.1 and 3% of the existing iodine activi- 
ty are released into the air per day. The measured data were used 
to estimate the internal and external radiation exposure of the occu- 
pationally exposed personnel. The thyroid dose was found to be 
some rem/a. The external and internal exposure is in the range 
below 1 mrem/a. 


deoxyribonucleic acid via acquired and 
natural enzymatic Yasbin, R.E. (Pennsylvania State 
Univ., Univ. Park); Andersen, B.J.; Sutherland, B.M. Jour- 
nal of Bacteriology; 147: No. 3, 949-953(Sep 1981). 

A novel form of enzyme therapy was achieved by utilizing 
protoplasts of Bacillus subtilis. Photoreactivating enzyme of Es- 
cherichia coli was successfully inserted into the protoplasts of B. 
subtilis treated with polyethylene glycol. This enzyme was used to 
photoreactivate ultraviolet-damaged bacteriophage deoxyribonu- 
cleic acid (DNA). Furthermore, in polyethylene glycol-treated pro- 
toplasts, ultraviolet-irradiated transfecting bacteriophage DNA was 
shown to be a functional substrate for the host DNA excision 
repair system. Previous results (R.E. Yasbin, J.D. Fernwalt, and 
P.I. Fields, J. Bacteriol.; 137: 391-396) showed that ultraviolet-irra- 
diated bacteriophage DNA could not be repaired via the excision 
repair system of competent cells. Therefore, the processing of bac- 
teriophage DNA by protoplasts and by competent cells must be dif- 
ferent. This sensitive protoplast assay can be used to identify and to 
isolate various types of DNA repair enzymes. 


5560 Ability of Bacillus subtilis protoplasts to repair ir- 
radiated bacteriophage 


5561 In vitro host cell reactivation of alkylated bacterio- 
phage T7 deoxyribonucleic acid by repair-deficient strains of 
Escherichia coli. Dodson, L.A. (Univ. of Tennessee-Oak 
Ridge Graduate School of Biomedical Sciences, Oak 
Ridge); Masker, W.E. Journal of Bacteriology; 147: No. 3, 
720-72(Sep 1981). Contract W-7405-ENG-26. 

An in vitro system capable of packaging bacteriophage T7 
deoxyribonucleic acid (DNA) into phage heads to form viable 
phage particles has been used to monitor the biological conse- 
quences of DNA damaged by alkylating agents, and an in vitro 
DNA replication system has been used to examine the ability of al- 
kylated T7 DNA to serve as template for DNA synthesis. The sur- 
vival of phage resulting from in vitro packaging of DNA preex- 
posed to various concentrations of methyl methane sulfonate or 
ethyl methane sulfonate closely paralleled the in vivo situation, in 
which intact phage were exposed to the alkylating agents. Host fac- 
tors responsible for survival of alkylated T7 have been examined by 
using wild-type strains of Escherichia coli and mutants deficient in 
DNA polymerase I (polA) or 3-methyladenine—DNA glycosylase 
(tag). For both in vivo in vitro situations, a deficiency in 3-methyla- 
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denine-DNA glycosylase dramatically reduced phage survival rela- 
tive to that in the wild type, whereas a deficiency in DNA poly- 
merase I had an intermediate effect. Furthermore, when the tag 
mutant was used as an indicator strain, phage survival was en- 
hanced when alkylated DNA was packaged with extracts prepared 
from a wild-type strain in place of the tag mutant or by comple- 
menting a tag extract with an uninfected extract, indicating in vitro 
repair during packaging. 


5509 Pathology 


5562 (INIS-mf—6114, pp 85) Study of the intestinal 
protein loss in South American blastomycosis. Troncon, 
L.E.A.; Martinez, R.; Oliveira, R.B.; Iasigi, N. (Sao Paulo 
Univ., Ribeirao Preto (Brazil). Escola de Medicina). 1979. 
(In Portuguese). NTIS (US Sales Only), PC AO5/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5563 (INIS-mf—6114, pp v) Experimental South- 
American blastomycosis of hamster, a correlation among hu- 
moral immunity, cellular immunity and the morphology of the 
lesion. Peracoli, M.T.S.; Mota, N.G.S.; Montenegro, M.R. 
(UNESP, Botucatu (Brazil). Faculdade de Medicina). 1979. 
(In Portuguese). NTIS (US Sales Only), PC A05S/MF AO1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5564 (INIS-mf—6114, pp v) Complement activation by 
Schistosoma mansoni. 2. The invoivement of IgG immunoglo- 
bulins in the activation of classic pathway by schistosomuli. 
Santoro, F.; Capron, A.; Lachmann, P.J. (Centre 
fe mg gb .> biologie Parasitaire, Institut Pasteur de 
Lille, France; MR oeor on Mechanism in Tumour Immu- 
nity, the Medical Schoo Cambridge, England). 1979. (In 
Portuguese). NTIS (US Sales Only), PC A0OS/MF AOl1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5565 (INIS-mf—6114, pp _v) Study of malaria at Hu- 
maita, Amazonas, Brazil. 6. Hematological aspects. Meira, 
D.A.; Niero, L.; Barraviera, B. (UNESP, Marilia (Brazil). 
Faculdade de Educacao, Filosofia, Ciencias Sociais e da 
Documentacao. 1979. (In Portuguese). NTIS (US Sales 
Only), PC AOS/MF AO1. 
From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5566 (INIS-mf—6114, pp v) Antireticulin antibodies in 
chronic schistosomiasis, Paes, R.A.P. (Santa Casa de Sao 
Paulo); Ueda, M. (Instituto Adolfo Lutz, Sao Paulo 
(Brazil)). 1979. (In Portuguese). NTIS (US Sales Only), PC 
A05/MF AOl1. 

From 15. Congress of the Brazilian Society of Tropical 
Medicine; Campinas, Brazil (4 Feb 1979). 


5567 (LBL—11516) Fluid distribution in progressive 
pulmonary edema: a low-temperature scanning-electron-mi- 
croscopy study. Hook, G.R. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1981. Contract W-7405-ENG-48. 100p. NTIS, 
PC A05/MF AO1. Order Number DE82002554. 

Thesis. 

High pressure pulmonary edema is a common medical disor- 
der caused by venous hypertension following left ventricular heart 
failure. Abnormal fluid accumulation in the alveolar air spaces re- 
sults in a life-threatening loss of respiratory function. The primary 
component of the fluid is water and therefore the study of water 
distribution in the alveolus can provide insight into high pressure 
pulmonary edema pathology. The new method of freeze-fracture, 
low temperature SEM has been developed and applied to the study 
of pulmonary edema. This method combines freeze-fracture sample 
preservation with SEM observation and retains pulmonary fluids in 
the frozen hydrated state for direct three-dimensional SEM imaging 
of alveoli. Quantitative measurements of alveolar structures result- 
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ing from high-pressure pulmonary edema were made from SEM 
micrographs. From these measurements a model for alveolar fluid 
distribution resulting from progressive high pressure edema was 
made. 


5510 Physiological Systems 


5568 (UCLA—12/1319) Components of evaporative 
water loss in the desert tenebrionid beetles, Eleodes armata 
and Cryptoglossa verrucosa. Cooper, P.D. (California Univ., 
Los — (USA). Lab. of Biomedical and Environmental 
Sciences). 1981. Contract AC03-76SF00012. 38p. NTIS, PC 
A03/MF A0O1. Order Number DE82002963. 

Water loss in Eleodes armata and Cryptoglossa verrucosa in- 
creased with increasing temperature and decreasing vapor activity 
(a/sub v/). Rates of evaporative water loss were always about 4 
times greater in E. armata than in C. verrucosa at the different tem- 
peratures and 0.0 a/sub v/, while as a/sub v/ increased the ratio of 
E. armata loss to C. verrucosa decreased from 4 at 0.0 a/sub v/ to 
about 2 at 0.94 a/sub v/. A method for determining mesothoracic 
spiracular, sub-elytral abdominal, and cuticular water loss rates was 
described and validated for living E. armata. Sub-elytral abdominal 
water loss through the caudal opening was 8.0 mg H2O (g.d)~}, 
meso-thoracic spiracular water loss was approximately 7.9 mg HzO 
(g.d)~ +, and cuticular loss was 26.2 mg H2O (g.d)~? at 30 C and 0.0 
a/sub v/. Evaporative water loss was shown to have two unidirec- 
tional components, efflux and influx, for both beetles with the use 
of tritiated water (H*HO). Efflux was independent of a/sub v/, 
while influx increased linearly with a/sub v/, with both compo- 
nents having lower rates in C. verrucosa compared to E. armata. 


5569 (UCLA—12/1321) Validation of the doubly-labeled 
water (H*H'*O) method for measuring water flux and energy 
metabolism in tenebrionid beetles. Cooper, P.D. (California 
Univ., Los Angeles (USA). Lab. of Biomedical and Envi- 
ronmental Sciences). 1981. Contract AC03-76SF00012. 3ip. 
NTIS, PC A03/MF AO1. Order Number DE82002964. 

Doubly-labeled water (H*H1*O) has been used to determine 
water flux and energy metabolism in a variety of vertebrates. This 
study examines the applicability of this technique to arthropods. 
The theory of the technique depends upon the assumption that 
doubly-labeled water introduced into the animal's body water 
equilibrates with water and carbon dioxide by the action of carbon- 
ic anhydrase. Tritium (*H) is lost from the animal only with water 
while oxygen-18 is lost with both water and carbon dioxide. The 
difference bwtween the rates of loss of the two isotopes is propor- 
tional to CO: loss rate. Validation of the use of tritiated water for 
measuring water flux was accomplished by comparing gravimetric 
measurements of water gain with flux rates determined by loss of 
tritiated water. At room humidity, an overestimate for influx calcu- 
lated from labeled water calculations was found, averaging 12 mg 
H2O (g.d)~*. Comparison of CO loss rate determined isotopically 
with rates of CO2 loss determined by standard metabolic rates also 
yielded overestimates for the isotopic technique, overestimates 
ranging between 20 and 30%. The relevance of this for studies 
using labeled water for studying water fluxes and free metabolism 
of free-ranging arthropods is discussed. 


5520 Public Health 


REFER ALSO TO CITATION(S) 5460, 5584, 5634 


5570 (INIS-mf—6533) Use of radioisotope techniques in 
preliminary studies of the hydraulic behaviour of wastewater 
treatment lagoons. Hanna, G.L. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). (Aus- 
tralian Atomic Energy Commission Research Establishment, 
Lucas Heights). Apr 1981. 7p. NTIS (US Sales Only), PC 
A02/MF AO1. 

Radiotracer tests in the maturation lagoons of two sewage 
treatment plants show that flow behaviour departs markedly from 
the idealised flows generally assumed in formulating models of 
lagoon performance. During daylight hours at least, flow was 
sharply stratified/ this is shown to be related to temperature stratifi- 
cation. 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 3627, 3630 


(DOE/SF/01052—4) Evaluation of fusiform rust- 

nt ee ee renee Se Se Bee Coca ee 

hills region. Powers, H.R. Jr. (Forest Service, Athens, GA 

(USA). Southeastern Forest Experiment Station). Oct 1981. 

Contract AI09-78SRO1052. 4p. NTIS, PC A02/MF AO1. 
Order Number DE82002654. 

Loblolly pine trees from various geographic sources are 
being evaluated for resistance to fusiform rust. Reasons for differ- 
ences in resistance and the mechanisms of rust infection are also 
being investigated. (ACR) 


(INIS-mf—6303) Application of atomic energy in 
agriculture. Annual report 1979. (Association Euratom- 
ITAL, be gy oo eee 1980. 143p. NTIS (US 

Individual se eal = Teport were prepared separately 
for the data base. (GHT) 


5573 (ZfI-Mitt—32) FAO/IAEA - International Train- 
ing Course on the Use of '°N in Soil Science and Plant Nu- 
trition. Lectures. Faust, H. (ed.). (Akademie der Wiseene- 
chaften der DDR, Leipzig. Zentralinstitut fuer Isoto 
und Strahlenforschung). Oct 1980. 136p. NTIS (US 
Only), PC A07/MF AO1. 

Individual papers were abstracted separately for the data 
base. 
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REFER ALSO TO CITATION(S) 3345, 3400, 3436, 3465, 3471, 3472, 3493, 
4858, 4858, 5178, 5193, 5287, 5415, 5428, 5429, 5498, 5501, 5504, 5505, 5506, 
5549, 5550, 5551, 5667, 5668, 6271, 6279 


5574 (AECL—6679) Progress report, Health Sciences 
Division, July 1 - September 30, 1979. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Dec 1979. 89p. (PR-HS—1). NTIS (US Sales Only), 
PC A05/MF AO1. 

In September 1979, the Biology and Health Physics Division 
and the Medical Division were amalgamated to form the Health 
Sciences Division. This is the first progress report of the new divi- 
sion. A new TLD reader for semi-automatic handling of individual 
TLD chips has been commissioned. As high range radiation detec- 
tors for spent fuel monitoring, optical photo-diodes show perform- 
ance similar to that of silicon rectifiers. Studies continue on the use 
of water-permeable plastic membranes in tritium monitoring, par- 
ticularly where it is important to distinguish between *H in elemen- 
tal form and combined as water. The first of a series of radionu- 
clide injection experiments was made in the sand aquifer near Perch 
Lake. These experiments are to develop methods for studying radi- 
onuclide transport in fractured rock. Investigations of soil and 
groundwater in the vicinity of waste management areas have 
shown that tritium is the only radionuclide present in significant 
quantities. Radiation damage to DNA and subsequent repair is 
being studied by observing both somatic and genetic effects. Rare 
hereditary human diseases that present clinical or laboratory fea- 
tures indicative of defects in the DNA repair mechanism are being 
studied. Work on various metabolic models that describe retention 
and distribution of radionuclides in humans has continued with em- 
phasis on tritium as HT, carbon as CO2, and compounds of the al- 
kaline earth and actinide elements. Committed effective dose equiv- 
alent conversion factors for infants and adults have been calculated 
for 380 classes of compounds of radionuclide and intake routes, for 
65 elements. 
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5575 (AECL—6689) Progress report, Chemistry and 
Materials Division, July 1, 1979 - *Reptember 30,” 1979. 
(Atomic Ener, ergy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Nov 1979. 110p. (PR-CMa— 
50). NTIS (US Sales Only), PC A06/MF AO1. 

Some of the clearest evidence yet obtained for agreement be- 
tween results produced by two quite different techniques for meas- 
uring radiation damage, channeling and electron microscopy, has 
come from recent work on individual damage cascade and anneal 
characteristics of ion-bombarded silicon. The measured isotope 
effect in the hydrogen formed in the primary diffusion reactions in 
the radiolysis of HxO-D2O solutions is not in agreement with the 
value calculated using diffusion kinetics and the primary yields. 
This suggests that changes in the theory of early events in water 
radiolysis are necessary. Comparison of the multiphoton absorption 
wavelength (from an HF laser) shows that the energy fluence for 
multiphoton absorption is much less for the fluoro-compound. This 
supports the hypothesis that sequential photon absorption is de- 
pendent on the density of vibrational energy states in the molecule. 


5576 (AECL—6794) Sensitivity analysis of the terrestri- 
al food chain model FOOD III. Zach, R. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Re- 
search Establishment). Oct 1980. 72p. NTIS (US Sales 
Only), PC A04/MF AO1. 

As a first step in constructing a terrestrial food chain model 
suitable for long-term waste management situations, a numerical 
sensitivity analysis of FOOD III was carried out to identify impor- 
tant model parameters. The analysis involved 42 radionuclides, four 
pathways, 14 food types, 93 parameters and three percentages of 
parameter variation. We also investigated the importance of radion- 
uclides, pathways and food types. The analysis involved a simple 
contamination model to render results from individual pathways 
comparable. The analysis showed that radionuclides vary greatly in 
their dose contribution to each of the four pathways, but relative 
contributions to each pathway are very similar. Man’s and animals’ 
drinking water pathways are much more important than the leaf 
and root pathways. However, this result depends on the contamina- 
tion model used. All the pathways contain unimportant food types. 
Considering the number of parameters involved, FOOD III has too 
many different food types. Many of the parameters of the leaf and 
root pathway are important. However, this is true for only a few of 
the parameters of animals’ drinking water pathway, and for neither 
of the two parameters of mans’ drinking water pathway. The radio- 
logical decay constant increases the variability of these results. The 
dose factor is consistently the most important variable, and it ex- 
plains most of the variability of radionuclide doses within path- 
ways. Consideration of the variability of dose factors is important 
in contemporary as well as long-term waste management assessment 
models, if realistic estimates are to be made. 


5577 (AECL—6848) Progress report, Health Sciences 
Division, 1 October to 31 December 1979. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Feb 1980. 102p. (PR-HS—2). NTIS (US Sales Only), 
PC A05/MF AOl. 

This is the second quarterly progress report of the Health 
Sciences Division. Developments in health physics include con- 
struction of a simple monitor for measurement of tritium concentra- 
tion at or above the maximum permissible level and measurements 
on the behaviour of Geiger counters at high temperature for moni- 
toring activity in reactor cooling circuits. Environmental Research 
Branch continues to monitor groundwater in the vicinity of the 
glass blocks containing fission products. Work in radiation biology 
deals with the effects of radiation on a variety of living organisms. 
Emphasis continued on the study of damage to DNA and its repair. 
Research into certain human diseases which are believed to be 
caused by a deficient DNA repair mechanism is also summarized. 


(AECL—6955) Progress report, Health Sciences 

Division, 1 January to 31 March 1980. (Atomic Energy of 

Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 

Labs.). Jul 1980. 91p. (PR-HS—3). NTIS (US Sales Only), 
PC AO5/MF AOl. 

Calculations on the relation between dose and induced **Na, 

for neutrons of various energies, show that the relation commonly 
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used is incorrect and that neutrons scattered from the floor have a 
larger effect on this relation than was expected. An intercompari- 
son with other laboratories, of TLD measurements in a mixed 
gamma-neutron field, has also been initiated. Uranium concentra- 
tions and **U/***U activity ratios have been measured in ground- 
water samples. Activity ratios in water from Precambrian rocks 
range from 2 to 4, as compared with 1.1-1.7 in waters from Pleisto- 
cene sedimentary deposits, indicating that disequilibrium is initiated 
during infiltration within the surficial deposits. A project has re- 
cently been initiated which promises to allow rapid detection of rel- 
atively low levels of radiation-induced damage to DNA in human 
white blood cells. The method being developed uses a fluorometric 
technique for measuring the rate of unravelling of the DNA 
strands. 


(BNL—30230) Genetic and somatic effects in ani- 
au wubieiel es Glee outa. Carsten, A.L.; Brooks, 
A.; Commerford, S.L.; Cronkite, E.P. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 3lp. (CONF-811082—3). NTIS, PC A03/MF 
A01. Order Number DE82003675. 

From Workshop on tritium radiobiology and health physics; 
Chiba, Japan (Oct 1981). 

The possible genetic (dominant lethal mutations (DLM) and 
cytogenetic changes in the regenerating liver) and somatic (hemato- 
poietic stem cell changes, growth and nonspecific life time shorten- 
ing) effects in mice maintained on tritiated water (HTO) over two 
generations was investigated. Results to date are summarized. 
(ACR) 


5580 (BNL—51261) Review of medical findings in a 
Marshallese twenty-six years after accidental ex- 
posure to radioactive fallout . Conard, R.A.; Paglia, D.E.; 
Larsen, P.R. (Brookhaven National Lab., Upton, NY 
(USA)). Jan 1980. Contract AC02-76CH00016. 152p. NTIS, 
PC A08/MF AO1. Order Number DE82003249. 

In March 1954, radioactive debris from a thermonuclear 
weapon test at Bikini Atoll deviated from predicted trajectories and 
contaminated several atolls in the northern Marshall Islands. As a 
result, 239 native inhabitants of these islands along with 28 Ameri- 
can servicemen and 23 Japanese fishermen received variably severe 
exposures to diverse ionizing radiations. Fallout material consisted 
largely of mixed fission products with small amounts of neutron-in- 
duced radionuclides and minimal amounts of fissionable elements, 
producing a complex spectrum of electromagnetic and particulate 
radiation. Individuals were exposed to deeply penetrating, whole- 
body gamma irradiation, to internal radiation emitters assimilated 
either by inhalation or by ingestion of contaminated water and 
food, and to direct radiation from material accumulating on body 
surfaces. That accident initiated a cascade of events, medical, social 
and political, which continue in varying forms to this day. Most of 
these have been discussed in the open medical literature and in peri- 
odic reports issued by the medical team headquartered at Brookha- 
ven National Laboratory. This report attempts to summarize some 
of the principal findings of medical significnce that have been ob- 
served during the subsequent 26 years with particular emphasis on 
the last six years. 


5581 (CEA-R—5056) Contamination of pasture by 
iodine 131. Part 2: experimental data on dry and wet deposits 
of iodine on rye-grass. Angeletti, L. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Recherches sur la Fusion Controlee). Aug 1980. 21p. (In 
French). NTIS (US Sales Only), PC A02/MF AO1. 

The reassessment of the experimental data on the transfer of 
iodine to aerial parts of rye-gras leads to the following significant 
findings: 1 - Water content of herbage depending markedly on time 
and location, the contamination of the vegetals has to be expressed 
on a dry weight basis. 2 - The value of the geometrical mean of the 
deposition velocity of iodine vapour as derived from 19 experi- 
ments carried out over 4 years is 0.76 cm/s. This value agrees very 
well with the value of V(d)=0.80 obtained in the USA during ex- 
periments comparable as to the number of tests and their duration. 
Consequently we propose a value of V(d)=0.76 cm/s for the evalu- 
ation of pasture land contamination by iodine resulting from routine 
releases. For accidental releases, however, we propose a value of 
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V(d)=2 cm/s, which was the upper limit in about 90% of our ex- 
perimental results. 3 - The analysis of data on wet deposition of 
iodine on the aerial parts of rye-grass shows that the initial reten- 
tion when expressed as percent of the total deposit decreases with 
aspersion intensities. If expressed as retention factor, the initial re- 
tention is constant, for all aspersion intensities. The average initial 
iodine retention being lower by a factor of 2.3 than water retention 
the = of the latter will therefore be the upper limit for this radi- 
onuclide. 


5582 (CONF-801064—, pp 39-47) Radiological assess- 
ment of an alternate breeder reactor fuel cycle. Meyer, H.R. 
(Oak Ridge National Lab., TN). Oct 1981. NTIS, PC A20/ 
MF AO1. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

- Oak Ridge National Laboratory Divisions have been 
involved in an extended program to estimate the offsite radiological 
risks associated with introduction of hypothetical breeder reactor 
fuel cycles. This paper focuses on thorium fuel cycle facilities. Fuel 
reprocessing and refabrication facility dose commitments associated 
with an annual fuel throughput sufficient to generate 50 GW(e)- 
year of electricity have been estimated. The procedures used for 
the above estimates have also been adapted to estimate off-site 
doses associated with a thorium mining and milling facility produc- 
ing 2200 metric tons of ThO2 annually. The computerized method- 
ology used to represent atmospheric dispersion was based on the 
Gaussian plume model. Dose commitments calculated for the var- 
ious fuel cycle components were compared to existing standards; 
control technology was examined to determine whether reduction 
in release rates was feasible. 


5583 (CONF-801082—5) Epistemological considerations 
in the extrapolation of metabolic data from non-humans to 
humans. Crawford, D.J.; Richmond, C.R. (Oak Ridge Asso- 
ciated Universities, Inc., TN (USA)). 1980. Contract W- 


7405-ENG-26. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82001459. 

From ORAU radiopharmaceutical dosimetry symposium; 
Oak Ridge, TN, USA (6 Oct 1980). 

Portions of this document are illegible. 

The rationale underlying interspecies extrapolation of meta- 
bolic data has been based primarily on pragmatic concerns. Little 
attention has been given to the extent to which such extrapolations 
have a firm epistemological basis. The strength of this approach for 
model-free (purely empirical) extrapolation and for extrapolation in- 
volving a variety of theoretical constructs is examined in this paper. 
An attempt is made to provide some understanding of the degree of 
confidence that can be placed in the extrapolation of metabolic data 
from one species to another. Published results for a wide variety of 
radionuclides are analyzed and the importance of these results to 
the field of nuclear medicine is explored. Problems inherent in the 
logic of extrapolation are then delineated in view of these historical 
data. 


5584 (CONF-810905—22) Probabilistic methodology for 
—— radiation-induced cancer risk. Dunning, D.E. Jr.; 
Leggett R.W.; Willi L.R. (Oak Ridge National Lab., 

(USA)). 1981. Contract W-7405-ENG-26. 7p. NTIS, PC 
A02/MF A0O1. Order Number DE82001474. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

The RICRAC computer code was developed at Oak Ridge 
National Laboratory to provide a versatile and convenient method- 
ology for radiation risk assessment. The code allows as input essen- 
tially any dose pattern commonly encountered in risk assessments 
for either acute or chronic exposures, and it includes consideration 
of the age structure of the exposed population. Results produced by 
the analysis include the probability of one or more radiation-in- 
duced cancer deaths in a specified population, expected numbers of 
deaths, and expected years of life lost as a result of premature fa- 
talities. These calculatons include consideration of competing risks 
of death from all other causes. The program also generates a prob- 
ability frequency distribution of the expected number of cancers in 
any specified cohort resulting from a given radiation dose. The 
methods may be applied to any specified population and dose sce- 
nario. 
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(DOE/EV/01748—20) Neutron-induced mutation 


m, S. (Wisconsin Univ., ” Madison (USA)). Feb 
1981. Contract AS02-76EV01748. 4p. NTIS, PC A02/MF 
A01. Order Number DE82003050. 

10 irradiations of 2 MeV neutrons at 3 doses (1000R, 1675R 
and 2500R) plus controls were carried out at the RARAF facility 
at Brookhaven National Laboratory, and approximately 30,000 X- 
linked recessive lethal tests were carried out using Drosophila oo- 
gonia. The data was used to determine the RBE of 2 MeV neutrons 
with respect to X-rays (RBE of 2 MeV = 3.2) and to determine 
whether there is a significant quadratic component in the dose/fre- 
quency response curve of 2 MeV neutrons. We have concluded 
that there is not. 


5586 (DOE/EV/01748—21) Neutron-induced mutation 
experiments. Comprehensive report, March 1, 1977-August 
31, 1980. Abrahamson, S. isconsin Univ., Madison 
(USA)). Feb 1981. Contract AS02-76EV01748. ‘6p. NTIS, 
PC A02/MF AO1. Order Number DE82003049. 
Neutron-induced X-linked lethal mutations were induced in 
Drosophila melanogaster oogonia at energies of .43, .66, 2, and 6 
MeV. The 37 irradiations were carried out at the RARAF facility 
at Brookhaven National Laboratory. RBE’s (relative to x-ray data 
similarly collected) were calculated to be .43 MeV to 4.8; .66 MeV 
to 4.0; 2 MeV to 3.2; and 6 MeV to 2.9. The dose/frequency re- 
sponse curves for all energies best fit a linear rather than a linear- 
quadratic model following regression analyses. Control data for 
specific locus mutations (420,000 tests) were gathered. This data, 
combined with other data (both X-linked lethal and specific locus) 
has been used to estimate the number of loci on the X-chromosome 
of Drosophila which can mutate to recessive lethals. 


5587 (DOE/EV/01748—22) Neutron-induced mutation 
experiments and total radiation-induced —_ damage in 
entire genomes of Drosophila melanogaster. Final report, No- 
vember 1, 1967-August 31, 1980. Abrahamson, S. (Wisconsin 
Univ., Madison (USA)). Feb 1981. Contract AS02- 
76EV01748. 29p. NTIS, PC A03/MF AO1. Order Number 
DE82002441. 

Neutron-induced mutation experiments with Drosophila oo- 
gonia were conducted at the University of Wisconsin, with irradia- 
tions being carried out at the RARAF facility at Brookhaven Na- 
tional Laboratory. X-linked recessive lethals and specific locus mu- 
tations weré studied. Using the a value of the weighted linear re- 
gression equation for lethal data, RBE’s relative to X-rays were cal- 
culated for the energies of neutrons studied. They are: 15 MeV to 
2.0; 6 MeV to 2.9; 2 MeV to 3.2; .66 MeV to 4.0; .43 MeV to 4.8. 
The dose/frequency response curves for lethal data of all neutron 
energies studied was suggestive of a quadratic component. All data 
best fit a linear hypothesis, however. Control data for specific locus 
mutations was used to estimate the number of loci on the X-chro- 
mosome which are capable of mutating to lethals. Neutron-induced 
data for specific locus mutation was inconclusive due to the high 
error inherent in the frequencies obtained. 


5588 (DOE/EV/10095—1) Health effects of low level 
radiation in shipyard workers. Progress report. (Johns Hop- 
kins Univ., Baltimore, MD (USA)). Sep 1981. Contract 
AC02-79EV 10095. 16p. NTIS, PC A02/MF A0Ol. Order 
Number DE82001112. 

In order to determine the effects of low-level doses of radi- 
ation it was necessary to define an adequate population, to gather 
and collate data relating to this population and to organize this data 
in such a manner as to render it suitable for analysis. We have com- 
pleted much of the groundwork, including the development of data 
collection systems and the establishment of liaisons with public and 
private data resources for ascertaining vital status and current ad- 
dress. The major tasks which we now face are two fold: (1) to de- 
termine the cause of death for deceased members of the population, 
and (2) to locate and secure information (occupational, medical and 
smoking histories) from living members of the population. Once 
these tasks have been completed we can undertake an analysis of 
this information to assess the risks of low-level doses of radiation 
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and establish mechanisms through which this population can be fol- 
lowed prospectively. 


5589 (EHD—79-42) Bioassay programs for radiation 
protection. ent of National Health and Welfare, 
Ottawa, Ontario (Canada). Health Protection Branch). 1979. 
= ) French). NTIS (US Sales Only), PC A02/ 


This report discusses the rationale for the establishment of 
bioassay programs as a means of protection for radiation workers in 
the nuclear industry. The bioassay program of the Radiation Pro- 
tection Bureau is described for the years 1966-1978 and plans for 
future changes are outlined. 


5590 (HPD—76-1) Experience with a mobile whole 
body counting screening program at Ontario Hydro. Wong, 
K.Y. (Ontario Hydro, Toronto (Canada)). Jan 1976. 18p. 
NTIS (US Sales Only), PC A02/MF AOl. 

A whole-body counting program using a trailer-mounted 
counter has been in service in Ontario Hydro since 1972 to monitor 
routinely internal uptakes of radionuclides by nuclear station em- 
ployees. The philosophy and objectives of the program are dis- 
cussed; equipment and calibration procedures are described, and ex- 
perience over the past two and a half years is reviewed. The proce- 
dures to minimize the effects of external contamination, a problem 
commonly encountered in whole-body counting, are described. 


5591 (HPD—76-4) Methodology for costing man 
Bieber, C. (Ontario Hydro, Toronto (Canada)). Mar 1976, 
9p. NTIS (US Sales Only), PC A02/MF AO1. 

An attempt is made to provide a methodology for costing 
man-rem in a way that can be applied to station conditions, based 
on 1974 Pickering G.S. data. Factors taken into account were 
social costs, exposure costs (dose accounting, training, dosimetry) 
temporary labour costs, and permanent replacement labour costs. A 
figure of $620/ man-rem was derived. 


5592 (INIS-mf—5636) Information report. No. 21. (AN 
SSSR, Moscow. Nauchnyj Sovet po Problemam Radiobio- 
logii). 1978. 12lp. NTIS (US Sales Only), PC A06/MF 


Separate abstracts have been prepared for individual items 
within scope for inclussion in the Energy Data Base. 


5593 (INIS-mf—5876, pp 65-68) Health physics aspects 
enamel 


of the in-vivo analysis of human dental by proton acti- 
vation. . F. (Facultes Universitaires Notre-Dame de 
la Paix, Namur (Belgium)); Ghoos, L. (Controle-Radiopro- 
tection, Mol (Belgium)). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The health physics aspects of the in-vivo analysis of human 
dental enamel by fast proton activation are discussed. Doses to the 
head including surface skin and interior regions of the brain and 
mouth were determined using TLD materials in a phantom head. 
No residual destruction was found in the first um of the enamel, 
which is the total range of the 2.7 MeV protons penetrating hy- 
droxyapatite. 


5594 (INIS-mf—5876, pp 77-80) Evaluation of the spec- 
tral distribution of X-ray beams from measurements on the 
scattered radiation. Casnati, E.; Baraldi, C. (Ferrara Univ. 
(Italy). Ist. di Fisica). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Most of the phenomena activated by photons with energies 
below 100 keV show an apparent or real dependence on the quan- 
tum energy. Therefore, knowledge of the beam energy characteris- 
tics is of primary importance for interpretation of the irradiation re- 
sults. The greatest difficulty arises from the high flux density of the 
beams usually employed which does not allow direct measurements 
of the beam. A method was developed which permits evaluation of 
the spectral distribution of the X-ray beam from a spectrometric 
measurement of the radiation scattered by a thin foil of a suitable 
metal. This makes possible a new and more rational approach to 
the measurement of X-rays in the energy range where the interac- 
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tion parameters show a large photon energy dependence. The cor- 
rections required by the presence of some collateral effects, among 
which the most important is the coexistence of the coherent and in- 
coherent scattering, must be evaluated. 


5595 am wages: p 11-18) ne and opti- 
mization in radiation protection. Beninson, D. (Comision Na- 
cional de a Atomica, Buenos Aires (Argentina)). 
1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Two requirements of the system recommended by the ICRP 
for radiation protection are discussed: 1) justification of practices 
involving radiation exposures and 2) optimization of the level of 
protection for such practices. The ICRP recommended the use of 
cost-benefit analysis in justification and optimization. The applica- 
tion of cost-benefit analysis and the quantification of the radiation 
detriment are also discussed. 


(INIS-mf—5876, pp 19-22) Cost of occupational 
yal Fleishman, A.B.; Clark, M.J. (National Radiological 
Protection Board, Harwell (UK)). 1980. Dep. NTIS (US 
Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The optimization of radiological protection will routinely in- 
volve the balancing of public and occupational exposure, particular- 
ly within the nuclear fuel cycle. For example the reduction of 
public exposure from an effluent stream could lead to increases in 
occupational exposure from treatment, storage and disposal oper- 
ations. A methodology is proposed for the estimation of the cost of 
occupational exposure in the UK (Pound man-Sv~') based on valu- 
ations of changes in risk. A variable value for the cost of the occu- 
pational man-Sv is obtained depending on per caput dose levels. 
The values at particular per caput dose levels are different for oc- 
cupational workers and the general public, because of different de- 
mography and assumptions on risk perception and aversion. They 
are however approximately the same when the per caput doses are 
expressed as percentages of the dose limits for workers and the gen- 
eral public respectively. An example of the application of the de- 
rived cost of theody exposure (at the site boundary), collective dose 
commitment or the associated potential health effects for the re- 
gional or general population. Finally the selection of optimal wae- 
quences on secondary limits are discussed. 


5597 (INIS-mf—5876, pp 27-30) Radiation protection 
and risk assessment. The case of radioactive material trans- 
portation accidents. Meslin, T. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Pro- 
tection). 1980. (In French). Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

In its publications 22 and 26, ICRP recommends a method of 
optimization that requires that first the risks of the considered activ- 
ity be quantitatively assessed. This paper deals with the transporta- 
tion of radioactive material. Several aspects are examined: assessing 
risk quantitatively (as an expected number of health effects), deter- 
mining the most cost-effective alternative options and applying the 
method to a practical example. Two of the possible applications of 
the results are presented in the case of transportation of UFs in 
France: 1) the cost-effectiveness analysis of a set of alternative pro- 
tection measures and 2) the comparison between such measures af- 
fecting risks in nuclear transportation and other measures dealing 
with different steps of the whole uranium fuel cycle. 


5598 (INIS-mf—5876, pp 265-268) Distribution of plu- 
tonium and americium in human and animal tissues after 
chronic exposures. Miettinen, J.K.; Mussalo, H.; Hakanen, 
M.; Jaakkola, T.; Keinonen, M.; Tahtinen, P. (Helsinki 
Univ. (Finland). t. of Radiochemistry). 1980. Dep. 
NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The distribution of plutonium in the tissues of a group of 
southern Finns was determined. Their Pu intake had been solely 
from fallout via inhalation. A group of northern Finns was also 
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studied. They obtain most of the Pu from inhalation, but also some 
from their diet which is rich in reindeer liver. Reindeer obtain large 
amounts of transuranium elements in their natural winter diet, 
which mainly consists of lichen. Pu-239, 240 and Am-241 were also 
analyzed in elk because it is closely related to reindeer but does not 
feed on lichen. It was found that much of the Am-241 in reindeer 
tissues is due to ingrowth from Pu-241 in the animal. The aim of 
this study to establish whether this situation is also true for the 
human bone. 


(INIS-mf—6068, pp pom a of the de- 
aes radiation immunodepression state with the help of reac- 
tions on closely related antigen. Pee dg M.P.; Klimo- 
vich, V.B. (Tsentral’nyj Nauchno-Issledovatel''skij Rent- 
fees Dee NTIS Inst., (USSR)). 1979. (in 
ang | NTIS (US Sales y). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5600 (INIS-mf—6068, pp 162-163) Ways of immunolo- 
gic reactivity stimulation of irradiated organism. Tumanyan, 
—_ (Akademiya Meditsinskikh Nauk SSSR, Moscow. 
a ae ogii i Mikrobiologii). 1979. (In Russian). 
S (US Sales Only). 
From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5601 (INIS-mf—6068, pp 73) Concentrated single irra- 
diation of adenohypophysis with protons of 1000 MeV in 
clinic conditions and during experiment. Konnov, B.A. 
(Tsentral’nyj Nauchno-Issledovatel’skij Rentgeno-Radiologi- 
cheskij Inst., Lenin (USSR)). 1979. (in Russian). Dep. 
NTIS (US Sales 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5602 (INIS-mf—6068, pp 129-130) Dose dependence of 
considering 


radiation pneumosclerosis time factor. Zholkiver, 
K.I; Kats, M.S.; Zevrieva, I.F.; Brener, D.M. (Kazakhskij 
Nauchno-Issledovatel’ skij Inst. Onkologii i Radiologii, 
Alma-Ata (USSR)). 1979. (In Russian). _ NTIS (US 
Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5603 (INIS-mf—6159, pp v) Sterilisation of cysticerci 
with gamma radiation. Verster, A. (Veterinary Research 
Inst., Onderstepoort (South Africa)); Du Plessis, T.A. 
(Atomic a -—— Pelindaba, Pretoria (South Africa). 
Chemistry Div.); Van den Heever, L.W. (Pretoria Univ. 
(South Africa). Faculty of Veterinary Science). 1980. NTIS 
(US Sales Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

Cysticerci of Taenia solium and of Taenia saginata were ex- 
posed to gamma radiation in doses varying from 0,2 - 1,4 kGy. Ra- 
diation had an adverse effect on the ability of the cysticerci to eva- 
ginate in vitro after a time lag of nine days in T. solium and after 
six days in T. saginata. Some cysticerci of T. solium treated with 
low doses (0,2 - 0,8 kGy) evaginated ‘24 days after treatment but no 
T. saginata cysticerci evaginated after 15 days. Cysticerci exposed 
to radiation doses of 0,2 - 1,2 kGy are as infective to golden ham- 
sters as untreated cysticerci. Cestodes resulting from irradiated cys- 
ticerci, however, cannot maintain themselves indefinitely and are 
excreted or digested from Day +12 onwards. Such tapeworms do 
not grow but are resorbed and finally consist of only a scolex. It 
appears that radiation inhibits the ability of the cells to divide and 
the cells do not recover from this treatment. Carcasses lightly in- 
fested with cysticercosis could be rendered fit for human consump- 
tion. 
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DW. (Department of Agricultural wal Technical Services, 3 
toria (South Africa)). 1980. NTIS (US Sales Only), PC 
A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

author gives a brief discussion of the major causes of 

losses in quality and yield of foodstuffs. He also discusses food irra- 
diation as a method of food preservation, and gives specific exam- 
ples which serve to demonstrate how irradiation may help to 
reduce food losses in local consumption and also allow some com- 
modities to be successfully exported. 


v) Aims and achievements of 
field of food irradiation. Elias, 
ject in the Field of Food Irradiation, 
-R.)). 1980. NTIS (US Sales Only), 
PC A07/MF A0O1 


From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

By the end of the 1960's a large number of food items were 
being considered for irradiation treatment. Because of the potential 
importance of the process, the cost of biological tests and the 
danger of unnecessary duplication, international collaboration 
became desirable. The International Food Irradiation Project 
(IFIP) was established in 1970. Membership at the present time 
numbers 25 countries. Objectives of the Project: The basic function 
has been to facilitate the objective evaluation of the wholesomeness 
of irradiated foodstuffs. It is not concerned with promoting the use 
of the process or with assessing or improving its economical feasi- 
bility. (a) Wholesomeness Testing: Studies were initiated on irradi- 
ated potatoes, wheat and wheat products. Additional foodstuffs 
were chosen on the basis of certain factors. Products chosen includ- 
ed fish, rice, spices, mangoes, dates and onions. In none of these 
studies was any significant effect observed which could be attribut- 
ed to the feeding of irradiated food. (b) Methology Research: IFIP 
has devoted considerable attention to reviewing and updating its 
testing procedures. A continuous study of the scientific literature 
and the publications of regulatory bodies has been linked with prac- 
tical research work in IFIP’s laboratory and consultation with 
many experts in toxicology. (c) Information Activities: The results 
of scientific investigations sponsored by IFIP, as well as informa- 
tion of more general interest, are published. (d) Assistance to Na- 
tional and International Authorities: IFIP does not judge the ac- 
ceptability of irradiated foods. However, when requested by regula- 
tory bodies responsible for such decisions, IFIP is willing to pro- 
vide information and advice. 


(INIS-mf—6159, pp v) Development of South 
Africa's food irradiation program. Marais, P.G. (Fruit and 
Fruit Technolo Research Inst., Stellenbosch (South 
Africa)). 1980. S (US Sales Only), PC A07/MF AOI. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

The first experiments on the irradiation of food in SA were 
conducted at the Fruit and Fruit Technology Research Institute in 
Stellenbosch on apples, grapes, peaches, fruit juices and potatoes. 
The results were sufficiently promising to warrant further research 
and in 1970 a joint program was initiated between the AEB and the 
Dept. of Agricultural Technical Services. Since 1971, South Africa 
has participated with 23 other coutries in the International Food Ir- 
radiation Project (IFIP). An important aspect of food irradiation is 
to prove the safety of the product for consumption. Most of this 
work is covered by the IFIP-program. However, a short-term feed- 
ing study was undertaken at Onderstepoort on irradiated mangoes, 
while at Pelindaba there has been an investigation using an aqueous 
model to predict the chemical changes which take place in irradiat- 
ed fruits. The research program at Pelindaba has yielded practical 
results with subtropical fruit such as mangoes, papayas, avocados 
and litchis. Other products also received attention, such as chicken, 
mushrooms, potatoes, onion, garlic and strawberries. A pilot plant 
was erected jointly with the Letaba Cooperative at Tzaneen in 
1977. The Department of Health has been closely involved. In Jan- 
uary 1977 irradiated potatoes were unconditionally cleared for sale 
in South Africa. Since then irradiated papayas, mangoes, onions, 
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garlic, chicken, strawberries, dried bananas and avocados have been 
cleared. Consumers reacted favourably. The improvement in the 
quality of the product more than warrants the additional cost in- 
volved. 


(INIS-mf—6159, Pp v) Influence of radiation on 
the chemical constituents of food. Beyers, M. (Atomic 
Energy Board, Pelindaba, Pretoria (South Africa). Chemis- 
try Div). 1980. NTIS (US Sales Only), PC A0O7/MF AOl1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

Six major components are necessary in an adequate diet, viz. 
fats, carbohydrates, proteins, vitamins, minerals and water. Whole- 
someness evaluation may be divided into two categories: (a) The 
monitoring of any change in nutritional content. (b) The examina- 
tion of the possible formation of toxic degradation products. Inves- 
tigations take the form of animal feeding studies or chemical moni- 
toring. Very few foods do not have water as a significant compo- 
nent. The major radiolytic products of water are hydroxyl radicals 
and hydrated electrons. The degradation products of lipids caused 
by ionizing radiation, autoxidation and thermal processing are very 
similar. No untoward effects have been noted in laboratory animals 
fed irradiated lipid-containing foods. Degradation of polysacchar- 
ides by ionising radiation yields simpler carbohydrates. Simpler car- 
bohydrates are not significantly degraded by commercially recom- 
mended doses of radiation. Most of the radiolytic products are car- 
bonylic in character. Products formed in irradiated fruits and vege- 
tables have been shown to be non-toxic. No significant changes 
could be detected in the nutritiousness of a variety of proteins. No 
vitamin deficiency diseases could be detected in laboratory animals 
receiving irradiated fruits and vegetables. Minerals are unaffected, 
nutritionally, by ionising radiation. 


5608 cee pee pp v) Influence of radiation on 
micro-organisms with reference to meat. Niemand, J.G. 
(Atomic Energy Board, Pelindaba, Pretoria (South Africa). 
> teed Div.). 1980. NTIS (US Sales Only), PC A07/MF 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

The bactericidal effects of ionising radiation was studied as 
early as 1896. Continued investigations into the biological effects of 
ionising radiation confirmed its lethal effects, as well as the potent 
mutagenic action on all living organisms. The DNA molecules 
inside the living cell are the prime target for radiation energy. A 
broad spectrum of micro-organisms exists with regard to its radi- 
ation sensitivity. Spore forming bacteria are as a rule very radi- 
ation-resistant, e.g. Clostridium botulinum, although exceptions 
such as Micrococcus radiodurans and Moraxella-Acinetobacter 
exist. The survival mechanism for these non-sporeforming bacteria 
seems to be the possession of an ultra-effective DNA repair capac- 
ity. The limited storage life of refrigerated meat is caused mainly 
by the presence of large numbers of spoilage bacteria, e.g. Pseudo- 
monas. These bacteria are most sensitive to radiation so that a con- 
siderable extension of shelf life can be attained with low-dose appli- 
cations of ionising radiation. Food-poisoning bacteria such as Sal- 
monella can also be eliminated from meat at relatively low doses. 
Application of high doses results in sterilisation of meat and a prod- 
uct with a shelf life of several years. Meat therefore seems to be an 
ideal food to benefit from irradiation. 


5609 (INIS-mf—6159, pp v) Influence of radiation on 
plant micro-organisms with reference to fruit and vegetables. 
Brodrick, H.T. (Atomic Energy Board, Pelindaba, Pretoria 
(South Africa). Chemistry Div.). 1980. NTIS (US Sales 
Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

The synergistic effects obtained by irradiation and heat treat- 
ments, especially in relation to the pathogens (fungal contaminants) 
and their hosts (fruits and vegetables) are discussed. Effective inhi- 
bition of the growth and sporulation of several mango fungi isolates 
namely Hendersonia creberrima and Colletotrichum gloeosporioides 
was achieved in culture using combination treatments. This was 
confirmed with mango fruits where excellent disease control was 
obtained by the combination of heat (55 degrees Celsius for 5 min) 
and irradiation (0,75 kGy). An extension of the interval between 
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heat treatment and irradiation resulted in reduced effectiveness. 
Possibly this time lag enabled the fungal DNA repair mechanisms 
to become functional, thereby nullifying the intended synergistic 
effect. Investigations with different cultivars of papayas and straw- 
berries also clearly demonstrated the synergistic effect on disease 
control which is obtained by combining the heat and irradiation 
treatments. 


5610 (INIS-mf—6159, pp v) Status of fish and poultry 
irradiation in the world. Elias, P.S. (International Project in 
the Field of Food Irradiation, Karlsruhe (Germany, F.R.)). 
1980. NTIS (US Sales Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

Irradiation of food, and consequently, national clearances 
have concentrated hitherto on applications for disinfestation of var- 
ious cereals and sprout inhibition in potatoes and onions. There has 
been less activity in relation to the clearance of irradiated poultry 
and fish. At present experimental batches of eviscerated poultry 
have been approved in the USSR and the Netherlands; irradiated 
chicken is approved in Canada, the Netherlands and South Africa. 
With respect to fish only Canada has approved the trial marketing 
of cod and haddock fillets, while irradiated shrimps have been 
cleared in the Netherlands for trial in experimental batches. A con- 
siderable amount of testing is underway in the US to support an 
application for clearance by the FDA of irradiated chicken. 


5611 (INIS-mf—6159, pp v) Problems, practices and 
prospects of the red meat industry in South Africa. Naude, 
R.T. (Animal and Dairy Science Research Inst., Verwoerd- 
burg, Pretoria (South Africa)). 1980. NTIS (US Sales Only), 
PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

Buyers’ satisfaction is the ultimate objective of a successful 
meat industry. However, because of diversification in industry and 
diverging interests and loyalties of entrepreneurs, much has yet to 
be done in South Africa to establish the sought-after optimal image 
of red meat. Three of the most important aspects of such a goal are 
maximum shelf life, and processing and eating qualities of the prod- 
uct in all its forms. Attention is focussed on the following aspects 
related to the shelf life of red meat: 1. It is essential that meat be as 
free as possible of pathogenic organisms. 2. Virtually no legislation 
is available on shelf life, especially in the fresh meat industry. 3. 
The following problems related to shelf life have been identified 
and are receiving attention: (a) the main sources of pig and beef 
carcass contamination by spoilage organisms at abbatoirs; (b) pre- 
slaughter and slaughter stress of livestock which has a very detri- 
mental effect on meat quality; (c) efficient slaughter procedures to 
establish optimal meat quality; (d) the methods of carcass chilling 
which are either detrimental to the processing and eating quality of 
the meat or cause bone taint; and (e) the packaging in oxygen-per- 
meable film in supermarkets which allows the development of high 
bacterial counts. 4. Considerable expertise is available regarding 
quality preservation and improvement, irradiation playing an impor- 
tant role in this respect. 


5612 (INIS-mf—6159, pp v) Irradiation of edible food 
animal offal. Van den Heever, L.W. (Pretoria Univ. (South 
Africa). Faculty of Veterinary Science). 1980. NTIS (US 
Sales Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

Edible offal is economically and nutritionally of considerable 
significance to traditional consumers. Most offal is sold as rough 
washed offal (RWO) and is highly perishable and since consumers 
and retailers of offal rarely possess regrigerators, shelf life is limit- 
ed. This food harbours potentially pathogenic or toxigenic micro- 
organisms. Methods are therefore required to improve its microbio- 
logical state without adding to the cost or significantly altering the 
natural appearance of the product. Counts of total aerobic and an- 
earobic mesophilic bacteria decreased by more than 90% after 
gamma-irradiation treatment at 1 to 2 kGy but species of certain 
genera notably Bacillus, Micrococcus, Streptococcus, Staphylococ- 
cus and Clostridium survived up to 6 kGy. S. aureus, S. dublin and 
C. perfringens could not be recovered from inoculated minced 
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RWO after 6 kGy irradiation. It appears that the keeping quality of 
RWO could be extended by a factor of 2 to 3 by radurisation. The 
advantage of irradiation was generally more marked in material 
stored at room temperature at 4 degrees Celsius. Heating of RWO 
to 80 degrees Celcius prior to irradiation at 4 kGy gave better re- 
sults than irradiation at 6 kGy. A limited organoleptic evaluation 
failed to yield conclusive results. Although irradiation of offal holds 
certain promise, further work is required. The economics of the 
process have not yet been investigated. 


5613 (INIS-mf—6159, PP v) Problems in the broiler 
poultry . Stiekema, O. 1980. NTIS (US Sales 
Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

Changing buying habits are causing a swing away from 
frozen poultry, with an indefinite shelf life, towards fresh poultry 
with a limited shelf life. The demand for fresh poultry varies with 
the day of the week, week of the month and month and season of 
the year. This creates the problem of anticipating demand and 
having the poultry available for distribution while still maintaining 
a steady and efficient production system. Production systems re- 
quire a steady supply of raw materials and a steady offtake to be 
efficient. When demand varies, storage after production is used to 
take up surplus production in anticipation of future demand. Fresh 
poultry, being perishable, cannot be held over for the future and 
production is thus varied to meet demand. Processing methods 
which extend shelf life by reducing microbiological contamination 
could assist the manufacturer to become more efficient by utilising 
mid-month and early-week idle capacity. Delivery scheduling could 
be rationalised and considerable fuel and labor savings achieved. 
Modern concern over more hygienic food and potentially harmful 
food additives gives weight to methods which will ensure patho- 
gen-free foods with no added chemical preservatives. 


5614 (INIS-mf—6159, pp v) Fruit production in South 
Africa. Grobler, J.H. (Citrus and Subtropical Fruit Research 
Inst., Nelspruit (South Africa)). 1980. NTIS (US Sales 
Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

The areas in South Africa where fruit is produced are dis- 
cussed with reference to the climatic zones that occur in the coun- 
try. South Africa is very fortunate in that most climatic types 
which favour fruit production, except real tropical conditions, 
occur. This fact makes it possible to successfully produce a great 
variety of fruits. The production of the most important fruit types, 
such as deciduous fruits, grapes, citrus and subtropical fruits is dis- 
cussed and statistics of production, marketing and growth of the in- 
dustry are also given. The statement is made that one of the most 
efficient and one of the most harmless tools in preserving our fruit 
and food supplies is irradiation. 


5615 (INIS-mf—6159, Pp Strategy for the market 


testing of irradiated food in South Africa. Van der Linde, 
H.J.; Brodrick, H.T. (Atomic Energy Board, Pelindaba, 
Pretoria (South Africa). Chemistry Div.). 1980. NTIS (US 
Sales Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

In order to commercialise the process of food irradiation it is 
necessary to implement an overall strategy. In this presentation a 
basic outline of the strategy for the marketing of irradiated food in 
South Africa is given and the organisation of market testing for 
both local and export markets is discussed. 


5616 (INIS-mf—6159, pp v) Tests with the retailing of 
several irradiated foods in South Africa. Brodrick, H.T.; Van 
der Linde, H.J. (Atomic Energy Board, Pelindaba, Pretoria 
(South Africa). Chemistry Div.). 1980. NTIS (US Sales 
Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

A marketing trial was launched within a few days following 
the granting of clearances for several irradiated products in South 
Africa. Irradiated potatoes, strawberries, papayas and mangoes 
were marketed. The trial included 20 supermarkets in the Pretoria- 
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Johannesburg area over a period of eight months. The effectiveness 
of irradiation in reducing disease in strawberries and mangoes as 
well as over-ripening in papayas and greening in potatoes, was re- 
flected in the positive response (88 - 95 %) of consumers. Several 
problems were encountered during these trials. These included the 
indifferent attitude of retail staff, poor handling, inadequate storage 
facilities and the supply of inferior quality food by the primary sup- 
plier. Emphasis i is placed on the need for a well-formulated market- 
ing campaign including the dissemination of relevant information 
before and during the trial as well as a follow-up program aimed at 
the education of the consumer, retailer and industrialist. 


5617 ag ge | p v) Food irradiation - the 
retailer's view. Webb, (OK Bazaars, Johannesbur, 
— Africa). ), Marketing Development) 1980. NTIS cus 
es Only), PC A07/MF A 
From National perder a on food irradiation; Pretoria, 


South Africa (3 Oct 1979 

During iovember 1978 consignments of irradiated 
and non-irradiated cwawbersios were offered for sale in three 
branches of OK Bazaars. Samples were also subjected to simulated 
store conditions and the shelf life of both irradiated and non-irradi- 
ated packs determined. Irradiated packs were unaffected by decay 
until the 15th day of storage while the non-irradiated packs started 
to show signs of decay on the 7th day and were totally contaminat- 
ed with fungus by the 14th day. In general, the response from the 
public was one of extreme interest and was to a large extent reflect- 
ed in the encouraging sales. In March 1979, storage trials were car- 
ried out on green and ripe Keitt mangoes. The results of the trials 
show a marked increase in the shelf life of irradiated mangoes. The 
problems which exist with regard to the quality of fresh mangoes, 
namely anthracnose, soft brown rot and mango weevil, were all ef- 
fectively controlled by irradiation. 


5618 (INIS-mf—6159, pp % Techno-economic aspects 
of gamma-radiation Du Plessis, T.A. (Atomic 
Energy Board, Pelindaba, Pretoria (South Africa). Chemis- 
try Div.). 1980. NTIS (US Sales Only), PC A07/MF AO1. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

The growth of commercial radiation processing over the 
past few years is examined and the prominent role which gamma 
irradiators play in this respect is discussed. The development and 
present status of gamma radiation processing on an industrial scale 
in South Africa is also briefly discussed. The many variables affect- 
ing the design and running of a commercial gamma irradiator are 
briefly discussed. Special attention is paid to the influence of prod- 
uct density, irradiation dose requirements, dose uniformity ratio and 
product throughput on the techno-economic structure of such a 
process. To illustrate the influence of these process variables on the 
economics of gamma radiation processing, the cost structure of an 
open-pool facility and a commercially available irradiator are con- 
trasted. 


5619 (INIS-mf—6159) National symposium on food irra- 
diation. Beyers, M.; Brodrick, H.T.; Van Niekerk, W.C.A. 
(eds.). (Atomic Ener Board, Pelindaba, Pretoria (South 
Africa)). 1980. 132p. (CONF-7910135—). NTIS (US Sales 
Only), PC A07 AOl. 

From National symposium on food irradiation; Pretoria, 
South Africa (3 Oct 1979). 

This report contains proceedings of papers delivered at the 
national symposium on food irradiation held in Pretoria. The pro- 
ceedings have been grouped into the following sections: general 
background; meat; agricultural products; marketing; and radiation 
facilities - cost and plant design. Each paper has been submitted 
separately to INIS. Tables listing irradiated food products cleared 
for human consumption in different countries are given. 


5620 (INIS-mf—6244) Order No. 58 of 20 meow A 
1978 on X-ray apparatus etc. used for educational purposes in 
schools and at seminars and courses. 28 Feb 1978. 3p. (In 
Danish). NTIS (US Sales Only), PC A02/MF AO1. 

This Order was made by the National Health Service and 
lays down the measures to be complied with when using X-ray 
equipment. 
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(INIS-mf—6251) Statutory Instrument No. 780, 
The Ionizing Radiations (Unsealed Radioactive Substances) 
Regulations 1968. 15 Nov 1968. 3l1p. NTIS (US Sales Only), 
PC A03/MF AOl1. 

These Regulations impose requirements for the protection of 
persons employed in factories and other places to which the Fac- 
tories Act 1961 applies, against ionizing radiations arising from un- 
sealed radioactive substances and from objects contaminated with 
unsealed radioactive substances. 


(INIS-mf—6252) Radiological Protection Act 
1970 29 May 1970. 1lp. NTIS (US Sales Only), PC A02/ 
MF AOl. 

This Act provides for the establishment of a Radiological 
Protection Board to undertake research and advise on protection 
from radiation hazards. Its functions include provision of advice to 
Government departments with responsibilities in relation to protec- 
tion of sectors of the community or the community as a whole 
against the hazards of ionizing radiation. The Act, which lays down 
that the Board shall replace certain departments concerned with ra- 
diation protection, repeals several Sections of the Radioactive Sub- 
stances Act 1948 and the Science and Technology Act 1965. 


5623 (INIS-mf—6253) Statutory Instrument No. 1330 
(C.33), The Radiological Protection Act 1970 (Commence- 
ment) Order 1970. 7 Sep 1970. Ip. NTIS (US Sales Only), 
PC A02/MF AOl1. 

This Order appoints Ist October 1970 as the day for coming 
into force of the Radiological Protection Act 1970, which provides 
for the establishment of the National Radiological Protection 
Board. 


5624 (INIS-mf—6261) Factories Act 1961, Ionizing Ra- 
diations (Unsealed Radioactive Substances) Regulations 1968, 
Certificate of Approval No.1 (General). 2 Jan 1969. lp. NTIS 
(US Sales Only), PC A02/MF AO1. 

Under the Ionising Radiations (Unsealed Radioactive Sub- 
stances) Regulations No. 780 of 1968, the Chief Inspector of Fac- 
tories has wide powers to ensure the protection of workers. By this 
Certificate he approved, for the purpose of measuring radiation 
doses, any radiation dosemeter, based on the phenomenon of radi- 
ation-induced thermoluminescence, supplied by an approved labora- 
tory. 


5625 (INIS-mf—6262) Factories Act 1961, Ionising Ra- 
diations (Unsealed Radioactive Substances) Regulations 1968, 
Certificate of Approval No.5. 18 Nov 1968. lp. NTIS (US 
Sales Only), PC A02/MF A0O1. 

Under the Ionising Radiations (Unsealed Radioactive Sub- 
stances) Regulations No. 780 of 1968, the Chief Inspector of Fac- 
tories has wide powers to ensure the protection of workers. By this 
Certificate he approved particulars to be included in certificates 
given by laboratories responsible for examining film and dose- 
meters. 





(INIS-mf—6264) Statutory Instrument No. 1116, 
The Nuclear Installations (Gibraltar) Order 1970. 28 Jul 
1970. 7p. NTIS (US Sales Only), PC A02/MF AO1. 

This Order extends to Gibraltar, with the exceptions, adapta- 
tions and modifications specified in the Schedule to the Order, cer- 
tain provisions of the Nuclear Installations Act 1965, as amended. It 
is the 1965 Act which implements the provisions of the Paris Con- 
vention and the Brussels Supplementary Convention in the United 
Kingdom. The provisions so extended impose a duty on the nuclear 
Operator to secure that no nuclear occurrence taking place within 
the territorial limits of Gibraltar causes nuclear injury or damage, 
and relate to the right to compensation for breach of that duty, the 
bringing and satisfaction of claims and other matters. 


5627 (INIS-mf—6265) Statutory Instrument No. 128, 
The Nuclear Installations (St. Helena) Order 1972. 15 Mar 
1972. 8p. NTIS (US Sales Only), PC A02/MF AO1. 

This Order extends to St. Helena with the exceptions, adap- 
tations and modifications specified in the Schedule to the Order, 
certain provisions of the Nuclear Installations Act 1965, as amend- 
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ed. It is the 1965 Act which implements the provisions of the Paris 
Convention and the Brussels Supplementary Convention in the 
United Kingdom. The provisions so extended impose a duty on the 
nuclear operator to secure that no nuclear occurrence taking place 
within the territorial limits of St. Helena causes nuclear injury or 
damage, and relate to the right to compensation for breach of that 
duty, the bringing and satisfaction of claims and other matters. 


5628 (INIS-mf—6266) Statutory Instrument No. 127, 
The Nuclear Installations (Montserrat) Order 1972. 15 Mar 
1972. 8p. NTIS (US Sales Only), PC A02/MF A011. 

This Order extends to Monserrat, with the exceptions, adap- 
tations and modifications specified in the Schedule to the Order, 
certain provisions of the Nuclear Installations Act 1965, as amend- 
ed. It is the 1965 Act which implements the provisions of the Paris 
Convention and the Brussels Supplementary Convention in the 
United Kingdom. The provisions so extended impose a duty on the 
nuclear operator to secure that no nuclear occurrence taking place 
within the territorial limits of Monserrat causes nuclear injury or 
damage, and relate to the right to compensation for breach of that 
duty, the bringing and satisfaction of claims and other matters. 


(INIS-mf—6273) Statutory Instrument No. 205, 
The Food (Control of irradiation) (Amendment) Regulations 
oy 1 Apr 1972. 2p. NTIS (US Sales Only), PC A02/MF 
These Regulations amend the Food (Control of Irradiation) 
Regulations 1967, which had already been amended by 1969 Regu- 
lations. The purpose of the present modification is to increase the 
low level of irradiation that is permitted under the regulations from 
10 rad to 50 rad. These Regulations also revoke the 1969 Regula- 
tions (NEA). 


5630 (INIS-mf—6274) Statutory Instrument No. 307 
(S.21) The Food (Control of irradiation) (Scotland) Amend- 
ment Regulations 1972. 1 Apr 1972. 2p. NTIS (US Sales 
Only), PC A02/MF A011. 

These Regulations amend the Food (Control of Irradiation) 
(Scotland) Regulations 1967, which had already been amended by 
1969 Regulations. The purpose of the present modification is to in- 
crease the low level of irradiation that is permitted under the regu- 
lations from 10 rad to 50 rad. These regulations also revoke the 
1969 Regulations. 


5631 Lo pe pp 52-59) Nanodosimetric aspects of 
radiation sensitivity. Lystsov, V.N. 1978. (In Russian). Dep. 
NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 


Nanodosimetric aspects are considered for the analysis of 
such biological objects: albumen-ferments, one-thread viruses, 
double DNA spirals, the dimensions of which are close to 1 nm 
(10-* m). The main equations for probability of biological effect of 
the survival curve, peculiarities of yield of single and double rup- 
ture, depending on the quality of irradiation and mechanism of their 
formation, are presented. Transition from the molecular level to the 
cell one is considered. Synthesis of nanodosimetry with molecular 
biology turns to be rather essential for constructing adequate 
models of the cell behaviour under the radiation effect. 


5632 (INIS-SU—5, pp 114-121) Calculation of internal 
irradiation doses from osteotropic nuclides. Fedorov, G.A.; 
—" V.V. 1978. (In Russian). Dep. NTIS (US Sales 
y). 

In Problems on dosimetry and radiation protection. No. 17. 

The methods and calculation results of absorbed dose in the 
body and skeleton of a human being during intravenous injection of 
osteotropic nuclides of fluorine-18, calcium-47, strontium-87 m, and 
strontium-85 used for diagnostics of oncologic diseases, are present- 
ed. A variant of a four-chamber model of osteotropic nuclide ex- 
change in human organism is suggested. 


(KEK—79-17) Dosimetry of large dose and high 
) — Tsukuba. Yamaguchi, C. (ed.). (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Aug 1979. 
107p. NTIS (US Sales Only), PC A06/MF AOl1. 
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Separate abstracts were prepared for individual items pre- 
sented in these proceedings. (ERB) 


(NRPB-R—98) Consequences of a reduction in the 
administrati vely applied maximum annual dose equivalent 
level for an individual in a group of occupationally exposed 
workers. Harrison, N.T. (National Radiological Protection 
Board, Harwell (UK)). Feb 1980. ’ S (US Sales 
Only), PC A03/MF AO1/ Also available from H.M. Statio- 
nery Office, price Pound3.00. 

An analysis is described for predicting the consequences of a 
reduction in the administratively applied maximum dose equivalent 
level to individuals in a group of workers occupationally exposed 
to ionising radiations, for the situation in which no changes are 
made to the working environment. This limitation of the maximum 
individual dose equivalent is accommodated by allowing the 
number of individuals in the working group to increase. The deri- 
vation of the analysis is given, together with worked examples, 
which highlight the important assumptions that have been made 
and the conclusions that can be drawn. The results are obtained in 
the form of the capacity of the particular working environment to 
accommodate the limitation of the maximum individual dose equiv- 
alent, the increase in the number of workers required to carry out 
the productive work and any consequent increase in the occupa- 
tional collective dose equivalent. 


(NUREG—0593) Occupational radiation exposure. 
yn report No. 11 for 1978, Brooks, B.; McDonald, S.; 
Richardson, E. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Management and Program Analy- 
sis). Jan 1981. 123p. NTIS, PC A06/MF AO1. 

This report summarizes the information reported for calen- 
dar year 1978 by all NRC licensees to the Commission's centralized 
repository of personnel occupational radiation exposure informa- 
tion. The bulk of the information in the report is derived from 
annual reports that were required to be submitted by all NRC li- 
censees pursuant to 1OCFR 20.407. Previously only certain catego- 
ries - commercial nuclear power reactors, industrial radiographers, 
fuel fabricators and processors and commercial distributors of by- 
product materials - of NRC licensees had submitted such reports. 
The requirement of 1OCFR 20.408 for the submission of termination 
reports continued to apply to only these four categories, and some 
analysis of the data contained in these reports is also presented. A 
brief description of personnel overexposures reported by NRC li- 
censees is included as well. 


(NUREG—0636) The public whole body counting 
oaneie following the Three Mile Island accident. Technical 
report, April-September 1979. Gotchy, R.L.; Bores, R.J. 
(Nuclear Regulatory Commission, Washington, DC (USA)). 
Dec 1980. 61p. NTIS, PC A04/MF AO1. 

In early April, 1979 the U.S. Nuclear Regulatory instituted a 
program to determine whether any radioactivity released as a result 
of the March 28, 1979 accident at the Three Mile Island Unit-2 was 
accumulating in members of the general public living near Unit-2. 
The program used a device called a whole body counter which has 
the capability of measuring very small quantities of radioactivity in 
people. There were 753 men, women and children successfully 
counted; nine of these people were counted a second time, leading 
to a total of 762 whole body counts. There was no radioactivity 
identified in any member of the public which could have originated 
from the radioactive materials released following the accident. Sev- 
eral people with higher than average levels of naturally occurring 
radioactivity were identified. The counting systems used are briefly 
described. Technical problems encountered, results and conclusions 
are discussed. 


5637 (SAAS—264) Occupational external radiation ex- 
posure in the GDR in 1976. Rothe, W. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Demo- 
cratic Republic)). 1980. 10p. (In German). NTIS (US Sales 
Only), PC A02/MF AO1. 

In 1976 2 total of 36,794 occupationally exposed persons 
were monitored by the National Board of Nuclear Safety and Radi- 
ation Protection, using film badges. The monthly over-exposures 
(more than 4 mGy) totalled 415. In 11 cases the monthly exposure 
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exceeded 30 mGy and 6 annual exposure values were in the range 
of 50 to 120 mGy. An attempt has been made to assess the annual 
collective and annual per caput doses for the exposed population as 
a whole and some subgroups without completely summing up the 
individual exposure data. 


5638 Synergism of estrogens and x-rays in mammary 
carcinogenesis in female ACI rat. Holtzman, S.; Stone, J.P.; 
Shellabarger, C.J. (Brookhaven National Lab., Associated 
Universities, Upton, NY). Journal of the National Cancer In- 
stitute; 67: No. 2, 455-459(Aug 1981). 

A previously demonstrated synergistic interaction between 
diethylstilbestrol (DES) and radiation on rate mammary carcino- 
genesis was extended to another estrogen, 17-ethinyl-estradiol 
(EE2). These newly reported results with EE2 demonstrated that 
the previously reported synergistic interaction between DES and 
radiation is not confined to just DES. Instead, these new results im- 
plied that the synergistic interaction is a synergistic interaction be- 
tween the estrogenic activity of DES and radiation on rat mamma- 
ry carcinogenesis. Female inbred ACI rats were used. By the end 
of the experiment, no neoplasia was detected in rats bearing choles- 
terol pellets, with an without x-ray exposure. No significant n 
tumor data were obtained from rats treated with 0.1 mg EE2, with 
and without x-rays. Approximately 50% of the rats treated with 
DES and approximately 90% of the rats treated with 1 mg EE2 
had 1 or more mammary adenocarcinomas (MAC). X-rays synergis- 
tically increased the number of MAC per rat in'the groups implant- 
ed with DES or 1 mg EE2. X-rays also increased the trend toward 
earlier increased incidence of rats with MAC as compared to rats 
treated with estrogens only. All rats treated with DES and 1 mg 
EE2 had pituitary tumors. The mean weight of the pituitary tumors 
in the groups treated with 1 mg EE2 was approximately 1.5 times 
that of the groups treated with DES. Mean terminal plasma prolac- 
tin levels for rats treated with 1 mg EE2 or DES were, respective- 
ly, 17.5 and 9.5 times control values. 


5639 System of high-purity germanium detectors for the 
detection and measurement of inhaled radionuclides. Falk, 
R.B.; Tyree, W.H.; Wood, C.B.; Lagerquist, C.R. (Rock- 


well International Corp., Golden, CO (USA). Rocky Flats 
Plant). pp 445-456 of Advances in radiation protection mon- 
itoring. Snecntdin of an international symposium held by 
the IAEA i in Stockholm, Sweden, 26-30 June 1978. Vienna, 
Austria; IAEA (1979). 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

A system of eight high-purity germanium detectors mounted, 
four each, as arrays on two downward-looking cryostats is de- 
scribed. This system is designed to measure photons emitted by in- 
haled radionuclides and is efficient for photon energies between 10 
keV and 200 keV. In routine operation since October 1976, the 
system is used mainly to detect and measure inhaled plutonium and 
americium. Each of the eight detectors has a surface area of 10 cm? 
and a resolution of 650 eV full-width half-maximum or better at 60 
keV. This excellent resolution means that the photopeak can be 
placed in a narrow portion (about 1 keV) of the background energy 
spectrum. Consequences of this feature are: (1) the subject back- 
ground count rate for a given photopeak is low (between 0.025 and 
0.035 counts/min per square centimetre of detector surface area for 
a 1 keV band in the range of 15 to 100 keV; (2) the subject back- 
ground can be well estimated from counts in the energy spectrum a 
few keV above the photopeak of interest; (3) baseline resolution 
can be obtained for photons separated by as little as 1.5 keV in 
energy; and (4) identification of unknown or unexpected radionu- 
clides can be accomplished with good accuracy. Application and 
capabilities of the system are discussed. The current application is 
for the measurement of plutonium via the measurement of the 59.54 
keV gamma from **1Am. The measurement of L X-rays from the 
decay of plutonium is also discussed. 
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5640 Large-area gas-scintillation proportional counters 
for in-vivo measurement of plutonium and americium. Palmer, 
H.E. (Battelle Pacific Northwest Labs., Richland, WA 
fUsAy’ Anderson, D.F. (Columbia Univ., New York 

SA). Columbia Astrophysics Lab.). pp 459-467 of Ad- 
vances in radiation protection monitoring. Proceedings of 
an international oe held by the IAEA in Stock- 
(oe) Sweden, 26-30 June 1978. Vienna, Austria; IAEA 
1979). 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

The internal radiation dose to humans from plutonium and 
other transuranic radionuclides is difficult to determine because of 
the poor sensitivity and accuracy of existing methods for measuring 
the content in the body. Generally the minimum detectable amount 
in the lung is at least two times the maximum permissible lung 
burden. New gas-scintillation proportional counters are currently 
being developed which should significantly improve the sensitivity 
of measuring ***Pu and other transuranic elements in the body or in 
the environment. These counters have much better energy resolu- 
tion than ordinary porportional counters and can be constructed 
with sensitive areas which are much larger than intrinsic germani- 
um or Si(Li) detectors. In addition to the significantly lower back- 
ground of these counters due to the improved energy resolution, 
the background from higher energy gamma rays can be greatly re- 
duced using pulse-shape discrimination. The design, construction 
and operating characteristics of these types of counter are de- 
scribed. 


5641 (INIS-mf—6241) REP annual report 1979. 
Sete NTIS (US Se TNO, Rijswijk (Netherlands)). 
nd]. 488p. NTI S Sales Only), PC A21/MF AOl. 

Separate abstracts have been prepared for individual items 
within scope for inclusion in the Energy Data Base. 
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REFER ALSO TO CITATION(S) 3218, 4031, 5574, 5577, 5578 


5642 (INIS-mf—6405) Waste heat discharges in the 
aquatic environment -- impact and monitoring 2. Kamath, R. 
(Bhabha Atomic Research Centre, Bombay (India). Health 
Physics Div.). (Bhabha Atomic Research Centre, Bombay 
— 1980. 24p. NTIS (US Sales Only), PC A02/MF 

From All India Symposium on effluent treatment; Bombay, 
India (8 - 10 May 1980). 

Studies on ecological impacts, on fishes in particular, of 
waste heat discharges in the aquatic environment are briefly re- 
viewed. These studies cover the susceptibility of fishes to disease 
and predation, population biology, parasite proliferation and its 
impact on fishes, synergistic effects due to heat and other stresses 
such as chemicals, pollutant, lowering of saturation limit of dis- 
solved oxygen at elevated temperature and radioactivity. Experi- 
ences of monitoring waste heat discharges at the Rajasthan Atomic 
Power Station (RAPS) and the Tarapur Atomic Power Station 
(TAPS) are presented. Entrainment losses and impingement losses 
are also reviewed. Requirements for thermal monitoring are men- 
tioned. 


5643 (NP—1903794) Water quality and biological condi- 
tions in Wheeler Reservoir during operation of Browns Ferry 
Nuclear Plant (Unit 1 and 2), January 1, 1975-June 30, 1975. 
(Tennessee Valley Authority, Chattanooga (USA). Div. of 
Environmental Planning). 5 Aug 1975. 132p. NTIS. Order 
Number DE81903794. 

This report covers the fourth semiannual report period of 
operation of Browns Ferry Nuclear Plant, which extends from Jan- 
uary 1, 1975 to June 30, 1975. Quarterly monitoring periods of the 
calender year are defined as follows: First - January 1 through 
March 31 (Winter), Second - April 1 through June 30 (Spring), 
Third - July 1 through September 30 (Summer), Fourth - October 1 
through December 31 (Fall). Figure 1 shows the locations of the 
various environmental monitoring stations at the Browns Ferry Nu- 
clear Plant. This report is submitted in conformance with section 
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5.6.1 of the Environmental Technical Specifications for the Browns 
Ferry Nuclear Plant, June 1973. Several revisions in the Technical 
Specifications have been submitted by TVA and approved by NRC 
(formerly AEC) since June 1973. This report is based upon the re- 
visions, approved through the end of this reporting period (June 30, 
1975). 


5644 (SRO-NERP—4) Population status of the Ameri- 
can alligator on the Savannah River Plant, South Carolina. 
Murphy, T.M. (Savannah River Ecology Lab., Aiken, SC 
(USA)). Apr 1981. Contract AC09-76SR00819. 26p. NTIS, 
PC A03 A0l. Order Number DE82001814. 

Estimates are presented of alligator numbers, size distribu- 
tion, sex ratios, reproductive effort, and population trends for all 
major components of the entire Savannah River Plant (SRP) alliga- 
tor population. Savannah River Plant operations have impacted the 
alligator population in many different ways. The formation of man- 
made reservoirs has dramatically increased the amount of aquatic 
habitat available to alligators and has therefore increased the carry- 
ing capacity of the SRP site for this species. The thermal alteration 
of aquatic habitats on the SRP has also impacted the resident alliga- 
tor population. Temperature elevations of aquatic habitat to greater 
than 38°C result in the loss of this habitat to alligators. Moderate 
thermal increases on the other hand are responded to by alligator 
movement. The current information available on the alligators of 
the SRP suggests the following future trends: low density popula- 
tions distant from thermally altered areas will continue at a low 
density with the exception of localized increases. 


5645 Dietary carbon sources of mussels and tubeworms 
from Galapagos hydrothermal vents determined from tissue 
adC activity. Williams, P.M.; Smith, K.L.; Druffel, E.M.; 
Linick, T.W. (Univ. of California, San Diego, La Jolla). 
Nature (London); 292: No. 5822, 448-449(30 Jul 1981). 

The large quantities of reduced carbon that are required to 
support the filter-feeding mytilid mussels (Mytilus sp.), vesicomyid 
clams (Clayptogena sp.) and various other animals in the Galapagos 
hydrothermal vent systems are thought to be derived from either 
the in situ synthesis of particulate organic matter by chemoautotro- 
phic, sulfide-oxidizing bacteria or by the advection of sedimentary 
organic carbon into the vent environment from surrounding areas. 
In contrast, the dense populations of vestimentiferan tubeworms 
(Riftia pachyptila), which lack mouth organs and digestive tracts, 
apparently utilize organic carbon synthesized by symbiotic che- 
moautotrophs. We present evidence here, based on adC activities 
and acC/abC ratios, that the principal source of dietary carbon for 
mussels and tubeworms is derived from the dissolved inorganic 
carbon (DIOC) in the vent effluent waters. 
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REFER ALSO TO CITATION(S) 3218, 3219, 3220, 3221, 3222, 3227, 3228, 
3229, 3230, 3231, 3234, 3258, 3299, 5456, 5467, 5467, 5643, 5665 


5646 (CONF-801143—, pp 35-41) Descriptions of in- 
dustrial hygiene-occupational medicine programs. Freeman, 
P. (Grand Forks Energy Technology Center, ND); Walker, 


Y.; Kendall, R.; Moore, G.; Roosmagi, C.; Ealy, J.; White, 
O. 1981. NTIS, PC AO8/MF AOl. Order Number 
DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

, A brief description is given of the programs and the associat- 
ed industrial health programs at seven laboratories engaged in 
energy research (mostly related to fossil fuels) for US DOE. (LTN) 


5647 (CONF-810992—1) Induction of chromosome aber- 
rations in germ cells: a discussion of factors that can influ- 
ence sensitivity to chemical mutagens. Preston, R.J. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 13p. NTIS, PC A02/MF A0Ol. Order Number 
DE82002797. 

From 3. international conference on environmental muta- 


gens; Tokyo, Japan (20 Sep 1981). 
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The intent of this presentation is to discuss the relationships 
between induced and observed (or recovered) chromosome aberra- 
tion frequencies, particularly in different germ cell stages following 
treatment with chemical mutagens. There are many factors that can 
influence both the induced and observed frequencies, such as the 
cell cycle stage at the time of treatment and observation, and the 
extent and relative rates of DNA repair in different cell types. 
These factors are discussed, often with reference to in vitro cell 
systems, in an attempt to present a general model of sensitivity to 
chromosome aberration production by chemical mutagens. 


5648 (CONF-811035—2) Investigation of correlations 
between chemical parameters of metal ions and acute toxicity 
in mice and Drosophila. Turner, J.E.; Lee, E.H.; Jacobson, 
K.B.; Christie, N.T.; Williams, M.W.; Hoeschele, J.D. (Oak 
— National Lab., TN (USA); Tennessee Univ., Oak 

i (USA). Graduate School of Biomedical Sciences). 
1981. Contract W-7405-ENG-26. 21p. NTIS, PC A02/MF 
A01. Order Number DE82001451. 

From 21. Hanford life sciences symposium on biological 
availability of trace metals; Richland, WA, USA (4 Oct 1981). 

A systematic study of the correlations between physico- 
chemical properties associated with metal ions and their observed 
toxicity is being conducted. One approach employs chemical con- 
cepts of hard and soft acids and bases. To test these ideas, a set of 
LDSO values for acute toxicity in mice for 24 metal ions was ob- 
tained under uniform conditions. With these new data, a better cor- 
relation between LDS0 and Pearson's softness parameter, o/sub p/, 
can be obtained. This suggests that even better correlations might 
exist for parameters more relevant to biological systems. From a 
wide range of parameters, not necessarily limited to ions of a given 
charge as is o/sub p/, it was found that the electrode potential can 
give as good a correlation as o/sub p/. Some interpretations of 
these findings are presented. (ERB) 


5649 (CONF-811035—3) Toxic and biochemical effects 
of divalent metal ions in Drosophila: correlation to effects in 
mice and to chemical softness parameters. Jacobson, K.B.; 
Turner, J.E.; Christie, N.T.; Owenby, R.K. (Oak Ridge Na- 
tional Lab., TN (USA); Tennessee Univ., Oak Ridge 
(USA). Graduate School of Biomedical Sciences). 1981. 
Contract W-7405-ENG-26. 26p. NTIS, PC A03/MF AO1. 
Order Number DE82002897. 

From 21. Hanford life sciences symposium on biological 
availability of trace metals; Richland, WA, USA (4 Oct 1981). 

The mechanism of toxicity of eleven divalent cations was 
evaluated by determining the effects of dietary administration to 
Drosophila melanogaster and measurement of the frequency of leth- 
ality at four days, alterations in the developmental patterns of pro- 
teins and changes in specific transfer RNAs. The relative effective- 
ness of divalent cations to kill Drosophila is significantly correlated 
to the lethal effect on mice and to the relative values of the coordi- 
nate bond energy of the metal ions. The resistance of Drosophila to 
cadmium toxicity appears to be genetically determined since differ- 
ent inbred strains vary markedly. Also the resistance is maximal in 
the young adult. Two different genetic strains seem to respond to 
different cations (Cd**, Hg**, Cu**, Co*, Ba** and Sr**) in a simi- 
lar manner. . 


5650 (CONF-811086—3) Enhanced benzo[a]pyrene me- 
tabolism in hamster embryonic cells exposed in culture to 
fossil-synfuel products. Schuresko, D.D.; Griffin, G.D.; 
MacLeod, M.C.; Selkirk, J.K. (Oak Ridge National Lab., 
™ (USA)). 1981. Contract W-7405-ENG-26. 7p. NTIS, PC 
A02/MF A01. Order Number DE82002904. 

From 6. symposium on polycyclic aromatic hydrocarbons; 
Columbus, OH, USA (27 Oct 1981). 

The enzyme aryl hydrocarbon mono-oxygenase (AHM) is 
involved in the initial metabolism of polynuclear aromatic (PNA) 
compounds to excretable polar derivatives. The utilization of AHM 
induction as a biochemical indicator of exposure to PNA’s was in- 
vestigated in cultured mammalian cells exposed to fossil synfuel ma- 
terials. (ACR) 
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(CONF-8010202—2) Modification of Rochester 
chambers for toxicological studies of concentrated oil aero- 
= Holmbers, R.W.; Moneyhun, J.H.; Dalbey, W. (Oak 

aaa, National Lab., ‘TN (USA)). 1980." Contract W-7405- 

26. 19p. NTIS, PC A02/MF AOl. Order Number 
DEs2001429" 

From Inhalation toxicology symposium; Kalamazoo, MI, 
USA (15 Oct 1980). 

An exposure system for the study of diesel oil aerosols is de- 
scribed. An evaporation-condensation generator capable of produc- 
ing sub-micron sized aerosols of diesel oil in the concentration 
range of 0.5 to 20. g/m* was designed and interfaced to Rochester 
style exposure chambers. It was found that the existing chamber 
design was not adequate to provide a uniformly distributed aerosol. 
This problem was corrected by the addition of a dispersing cone 
and screens designed to make the flow through the chamber more 
laminar. With this addition the concentration profile, as monitored 
by an array of on-line particle sensors, was found to be adequately 
uniform for the study. Coalescing filters were used to remove the 
large amounts of spent aerosol, that would otherwise plug the abso- 
lute filters, from the chamber exhaust. 


5652 (CONF-8110103—1) Efficient algal bioassay based 
on short-term photosynthetic response. Giddings, J.M.; Stew- 
art, A.J.; O'Neill, R.V.; Gardner, R.H. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 26p. 
NTIS, PC A03/MF AO1. Order Number DE82002915. 

From American Society of Testing and Materials symposium 
on aquatic toxicology; St Louis, MO, USA (15 Oct 1981). 

A procedure is described for measuring effects of toxicants 
on algal photosynthesis (H'*CO; uptake) in 4-h experiments. Re- 
sults for individual aromatic compounds and the waste-soluble frac- 
tion (WSF) of a synthetic oil are presented as examples of applica- 
tions of the bioassay. The toxicity of the WSF varied among the 
seven algal species tested, and responses of some species were pH- 
dependent. Data presented here indicate that algal photosynthesis is 
inhibited at toxicant concentrations similar to those that cause acute 
effects in aquatic animals. A model of a pelagic ecosystem is used 
to demonstrate that even temporary (7-d) inhibition of algal photo- 
synthesis can have a measurable impact on other trophic levels, 
particularly if the other trophic levels are also experiencing toxic 
effects. 


5653 (DOE/EV/04497—T1) Likelihood estimations of 
vegetative alteration near known or proposed sources of air 
pollution. Final progress report. Davis, D.D.; Umbach, 
D.M.; Penn ker, S.P. (Pennsylvania State Univ., Univer- 
sity Park (USA)). Sep 1981. Contract AS02-77EV04497. 
78p. (COO—4497-3). NTIS, PC A05/MF A0Ol. Order 
Number DE82000740. 

This report details four summers’ experimentation exposing 
58 species of trees to SO2 in controlled-environment chambers. 
These species were either native to the northeastern United States 
or introduced but commonly planted. The objective was to provide 
information on the severity and frequency of SO2-induced injury to 
seedlings of the various species. From these results, a classification 
of species’ responses was developed and used to examine an eco- 
physiological conjecture, namely, that an inverse relationship exists 
between a species sensitivity of SO. and its shade tolerance. More 
importantly, the classification is useful for forecasting and for diag- 
nosing pollutant injury in field situations. In addition, a computer 
program written to predict ground level concentrations of SO: is 
described and the results of separate set of experiments dealing with 
the influence of soil water potential on plant response are present- 
ed. 


5654 (DOE/EV/04968—4) Evaluation of health effects 
of air pollution in the Chestnut Ridge Area. Progress report, 
March 15, 1980-March 15, 1981. Gruhl, J.; Schweppe, a. 
Batterman, S.; Speizer, FE; Schenker, M.B.; Samet, 
(Massachusetts Inst of Tech., Cambridge (USA). a 
Lab.; Peter Bent Brigham Hosp ital, Boston, MA (USA). 
May 1981. Contract AS02- 78EV04968. 93p. (MIT-EL—81- 
O40WP). NTIS, PC AOS5/MF A0Ol. Order Number 
DE82001763. 
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Portions of this sapent are illegible. 

This project involves several tasks designed to take advan- 
tage of: (1) a very extensive air pollution monitoring system that is 
operating in the Chestnut Ridge region of Western Pennsylvania; 
and (2) the very well developed analytic dispersion models that 
have been previously fine-tuned to this particular area. The major 
task is to establish, through several distinct epidemiological ap- 

proaches, health data to be used to test hypotheses about relations 
of air pollution exposures to morbidity and mortality rates in this 
region. The closely spaced network of monitors, plus the dispersion 
modeling capabilities allow for the investigation of health impacts 
of various pollutant gradients in neighboring geographic areas, thus 
minimizing the confounding effects of social, ethnic, and economic 
factors. The pollutants that are monitored include total gaseous 
sulfur, sulfates, total suspended particulates NO/sub x/, NO, 
ozone/oxidants, and coefficient of haze. There are some properties 
of this air pollution data that require the restructuring of the stand- 
ard epidemiological procedures. A revised format for a more com- 
plete characterization of exposure to air pollution is suggested and 
steps toward a totally revised epidemiological procedure are pre- 
sented. The apparent result that several common epidemiological 
assumptions are inappropriate raises some questions about the value 
of previous research. Thus another important goal of this project is 
to collect and test the many available models for associating health 
effects with air pollution, to determine their predictive validity and 
their usefulness in the choice and siting of future energy facilities. 


. 
5655 (DOE/EV/72002—56) Lack of induction of single- 
strand breaks in mammalian cells by sodium azide and its 
proximal mutagen. Arenaz, P.; Nilan, R.A.; Kleinhofs, A. 
(Washington State Univ., Pullman (USA). Coll. of Agricul- 
ture). 1981. Contract AT06-76EV72002. 19p. NTIS, PC 
A02/MF A0O1. Order Number DE82001721. 

The mutagenicity of sodium azide in both higher plants and 
bacteria is well documented. However, in mammalian cells, re- 
search on the effects of azide on gene mutations has produced con- 
flicting results. Furthermore, no research has been conducted on 
the effects of azide and its proximal mutagen (mutagenic metabo- 
lite) on single-strand breaks. The experiments herein were designed 
to overcome this lack of information on azide mutagenicity and to 
evaluate the potential hazard of azide exposure to man. Chi 
hamster V79 cells were treated with either azide or its proximal 
mutagen(s) for 2 h or 6 h respectively and analyzed by alkaline elu- 
tion for single-strand breaks. The data showed that there was no 
effect of either azide or the proximal mutagen(s) on single-strand 
DNA breaks nor was there any indication that azide or the proxi- 
mal mutagen(s) induced DNA-protein crosslinks. The data suggest 
that neither azide nor its proximal mutagen(s) interact directly with 
DNA and suggest that the methods may be applied to any specified 
population and dose scenario. 


5656 (DOE/EV/72002—57) Nature and mechanism of 
induction of mutations. Annual progress report, August 1, 
1980-October 1, 1981. Nilan, R.A.; Kleinhofs, A.; Konzak, 
C.F. (Washington State Univ., Pullman (USA)). 1 Oct 1981. 
Contract AT06-76EV72002. 1lp. NTIS, PC A02/MF AO1. 
Order Number DE82001743. 

New knowledge of the mechanism of mutation induction and 
the nature of mutations in eukaryotes continues to be developed 
from experiments involving sodium azide. Azide is a potent muta- 
gen in bacteria and in higher plants but it is weakly mutagenic and 
not carcinogenic in mammalian systems. It was determined that 
azide acted through a promutagen or organic metabolite both in 
barley and bacterial cells. This metabolite has been isolated and 
characterized. During the past year, considerable progress has been 
made in understanding the pathway by which the metabolite is syn- 
thesized in barley and bacteria. It can be synthesized in vitro both 
in bacteria and barley and some additional knowledge of the struc- 
ture of the metabolite is being revealed through chemical synthesis 
of the metabolite. Additional information concerning the lack of 
azide mutagenicity in mammalian cells has been developed through 
the detailed studies of the action of azide and its metabolite from 
bacteria and barley on sister-chromatid exchanges in mammalian 
cells. Neither azide nor its metabolites of bacteria and barley are 
particularly effective, and to date no metabolite has been detected 
in mammalian cells. Azide-induced mutants in barley have been uti- 
lized in barley improvement, in probing the pathways of a number 
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of biochemical and physiological processes and in 
the structure of gene loci and the nature of mutations induced. 


5657 (EPRI-EA—1994-Vol.1) Evaluation of CHESS: 
New York asthma data 1971 to 1972. Volume 1. Findings and 
supporting tables. Final report. Roth, H.D.; Viren, J.R.; 
Pechan, E.H.; Ri A.E. (Flow Resources Corp, 
McLean, VA (USA); Roth Associates, Inc., Bethesda, 

(USA)). fa | 1981. 185p. NTIS, PC A09/MF AOl. Order 
Number DE81904205. 

A statistical reanalysis of the CHESS New York asthma data 
that were collected from 1971-72 is presented. An initial analysis of 
these data suggested that asthma attacks increase with elevated 
levels of suspended nitrates in the ambient air environment. This 
analysis suffered from several shortcomings which raise serious 
questions about the study conclusions. For example, the original 
analysis failed to take into account factors such as day of study. 
Other critical factors that were not considered in the EPA analysis 
were seasonal, psychological, and allergic effects as well as the lack 
of independence among asthma attacks. In addition, both the medi- 
cal and the aerometry data in the study were of poor quality. The 
reanalysis attempted to compensate as much as possible for the var- 
ious shortcomings. The results show no evidence of a link between 
suspended nitrates and asthma. 


5658 (INIS-mf—6068, pp 113-114) Effect of eoaaeete 
<. sone SE > eles US eee See 
case of combined (radiation and surgery) treatment. Berdov, 
B.A.; Zhukovskii, I.Ya.; Gapanyuk, O.N.; Shashiashvili, I.A. 
(Akademiya Meditsinskikh Nauk SSSR, Obninsk. Nauchno- 
Issledovatel'skij Inst. Meditsinskoj Radiologii). 1979. (In 
Russian). Dep. NTIS (US Sales Only). 

From 7. all-union scientist conference on reparative and 
compensatory processes in case of radiation injuries; Leningrad, 
USSR (21 Nov 1979). 


5659 (LA—8993-MS) Long-term effects of intragastric 
instillations of Kerimid 601 resin. Smith, D.M.; Drake, G.A.; 
London, J.E. (Los Alamos National Lab., NM (USA)). - 
1981. Contract W-7405-ENG-36. 9p. NTIS, PC A02/M 
A01. Order Number DE82001884. 

Young male Sprague-Dawley rats (86 days old) were given a 
single dose [5 g/kg body weight (BW)] of Kerimid 601 resin intra- 
gastrically (IG) and young female Swiss-Webster mice (79 days 
old) were given a single dose (5 g/kg BW) IG, or a dose (1 g/kg 
BW) IG on each of five consecutive days, of Kerimid 601 resin. All 
animals were then maintained for the duration of their life spans 
and autopsied at death. No significant effects were seen in any of 
the rats or mice receiving the Kerimid 601 resin compared to con- 
trol animals. 


5660 (TVA/ONR/ARP—81/5) Remote sensing of 
sulfur dioxide effects on vegetation. Final report. Volume I: 
summary. Sapp, C.D. (Tennessee Valley Authority, Chatta- 
nooga (USA), Office of Natural Resources). Jul 1981. 31p. 
(EPA—660/7-81-113). NTIS, PC A03/MF A0Ol. Order 
Number DE82900580. 

Three techniques for detecting and mapping sulfur dioxide 
(SO.) effects on the foliage of sensitive crops and trees near large, 
coal-fired power plants were tested and evaluated. These tech- 
niques were spectroradiometry, photometric analysis of aerial pho- 
tographs, and computer analysis of airborne multispectral scanner 
data. Spectroradiometry is a useful, ground-based technique for 
measuring the changes in reflectance that accompany exposure of 
sensitive crops to SO2. Photometric analysis of aerial color-infrared 
photographs has some practical advantages for measuring the re- 
flectances of forest species or for synoptic point-sampling of exten- 
sive areas; these tasks cannot be done effectively by field crews. 
The relationships among reflectance, foliar injury, and yield of 
crops are complex and are affected by many extraneous variables 
such as canopy density. The SO: effects are easier to detect on 
winter wheat than on soybeans, but in either case they cannot be 
consistently detected by airborne remote sensors except under near- 
ideal conditions when the injury is moderate to severe. Airborne 
multispectral scanner data covering affected soybean fields were 
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analyzed using three computer-assisted procedures: unsupervised, 
supervised, and pseudosupervised; the last method provided the 
best results. Landsat imagery was also investigated, but the foliar 
effects of SO2 were too subtle to detect from orbit. 


6661 (TVA/ONR/ARP—81/6) Remote sensing of 
—_ as effects on vegetation. Final report. Volume II: 
C.D. (Tennessee Valley Authority, Chattanooga 
ice of Natural Resources). Jul 1981. 280p. 
PA600/7- 81-114). NTIS, PC A1l3/MF AOl. Order 
Number DE82900581. 
Three techniques for detecting and mapping sulfur-dioxide 
(SO:) effects on the foliage of sensitive crops and trees near large, 
coal-fired power plants were tested and evaluated. These tech- 
niques were spectroradiometry, photometric analysis of aerial pho- 
tographs, and computer classification of airborne multispectral scan- 
ner data. Spectroradiometry is a useful, ground-based technique for 
measuring the changes in reflectance that accompany expsure of 
sensitive crops to SO2. Photometric analysis of aerial color-infrared 
photographs has some practical advantages for measuring the re- 
flectances of forest species or for synoptic point-sampling of exten- 
sive areas; these tasks cannot be done effectively by field crews. 
The relationships among reflectance, foliar injury, and yield of 
crops are complex and are affected by many extraneous variables 
such as canopy density. The SO. effects are easier to detect on 
winter wheat than on soybeans, but in either case they cannot be 
consistently detected by airborne remote sensors except under near- 
ideal conditions when the injury is moderate to severe. Airborne 
multispectral scanner data covering affected soybean fields were 
analyzed using three computer-assisted classification procedures: 
unsupervised, supervised, and pseudosupervised; the last method 
provided the best results. Landsat imagery was also investigated, 
but the foliar effects of SO2 were too subtle to detect from orbit. 


5662 (UCRL—15413) Survey of toxicity and carcino- 
genity of mineral deposits. Furst, A.; Harding-Barlow, I. 
(Lawrence Livermore National Lab., CA (USA); San Fran- 
cisco Univ., CA (USA). Inst. of Chemical Biology). 3 Nov 
1981. Contract W-7405-ENG-48. 101p. NTIS, A06/MF 
A01. Order Number DE82003164. 

The toxicities and biogeochemical cycles of arsenic, cadmi- 
um, chromium, lead and nickel are reviewed in some detail, and 
other trace elements briefly mentioned. These heavy metals are 
used as a framework within which the problem of low-level radio- 
active waste disposal can be compared. (ACR) 


5663 (ORNL-tr—4790) Standardization of the rabbit- 
eye test for examining the irritant effect of detergents. Trans- 
lated from Fette-Seifen-Anstrichmittel ; 62: No. 11, 1053- 
1057(1960). Contract W-7405-ENG- 26. 22p. NTIS, PC 
A02/MF AO1. Order Number DE82001659. 

A standardization of the test on the eyes of rabbit to examine 
the irritant effect of detergents and similar substances has been re- 
ported. By using a constant standard preparation, reproduceable 
characteristics are obtained for the irritant effect of the examined 
substances. The NaL value is proposed as a characteristic for the 
irritant effect. A NaL value of 10 means that the irritant effect of 
this substance corresponds to a 2 per cent solution of sodium lauryl 
sulfate. 
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REFER ALSO TO CITATION(S) 4024 


(INIS-mf—6250) Statutory Instrument no. 1230, 
The National Radiological Protection Board (Extension of 
Functions) Order 1974. 1 Aug 1974. 2p. NTIS (US Sales 
Only), PC A02/MF AO1. 

This Order, which came into operation of Ist August 1974, 
extends the functions and powers of the National Radiological Pro- 
tection Board, which was established by the Radiological Protec- 
tion Act 1970 so as to cover research and the giving of advice on 
the dangers of radiation which is electromagnetic but not ionizing. 
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REFER ALSO TO CITATION(S) 3456, 3567, 3568, 4358, 5469, 5499 


5665 (CONF-810303—-, pp 279-285) woo experi- 
ence at solvent ethanol facili Se A. (Williams Cor- 
poesia, Tulsa, OK). Oct 1981. S, PC Al4/MF AOl. 

Number DE82001358. 

From Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production; Atlanta, GA, USA (3 Mar 
1981). 

The basic hazard associated with ethanol vapors is damage 
to the liver and kidneys with secondary effects on the bladder. In- 
sofar as these organs are affected by most hydrocarbons, the effects 
of ethanol vapors are similar to the effects of benzene, toluene, 
xylene, etc. (also contained in gasoline). A major additional hazard 
resulting from the introduction of ethanol vapors is an extreme nar- 
cotic effect. A person that inhales benzene vapors will no longer be 
under narcosis in about 30 minutes after removal to a noncontamin- 
ated atmosphere. Anyone who has inhaled ethanol vapors for the 
same amount of time will have to be removed for about four hours 
before the narcotic effect actually wears off. Ethanol is considered 
from both a health viewpoint and an Occupational Safety and 
Health Administration (OSHA) compliance viewpoint to be addi- 
tive in effect with other hydrocarbons. Although personnel are in- 
structed as to the hazards of ethanol inhalation and exposure, psy- 
chologically many consider it to be only alcohol and do not take 
the precautions they normally would with any other hazardous sub- 
stance. Several cases are recited describing incidents of industrial 
accidents involving ethanol. (DMC) 


(INIS-mf—6153) Decree of 11 August 1973 Stb. 
See cqneians aunadinaatn to te Deadiows Ucene hat Ge 
dioactive Materials) Decree (Bulletin of Acts, Orders and De- 
crees 404 of 1969). 11 Aug 1973. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. 

This Decree lays down special regulations concerning the 
use of radioactive luminous paints for timepieces and prescribes ac- 
tivity limits for each timepiece. The Decree furthermore prohibits 
the manufacture in the Netherlands of timepieces which do not 
comply with these regulations and provides that such articles man- 
ufactured abroad may not be distributed in the Netherlands unless 
the supplier provides a statement certifying that they comply with 
the OECD Radiation Protection Standards for Radioluminous Ti- 
mepieces. 


5667 (INIS-mf—6254) Healh and Safety at Work etc. 
Act 1974, 31 Jul 1974. 12lp. NTIS (US Sales Only), PC 
A06/MF AO1. 

The main purpose of this Act is to provide a single compre- 
hensive and integrated system of law dealing with the health, safety 
and welfare of workpeople, and the health and safety of the public 
as affected by work activities. The Act establishes a Health and 
Safety Commission and a Health and Safety Executive to be gener- 
ally responsible for administering health and safety legislation, in- 
cluding those provisions of the Nuclear Installations Act 1965 gov- 
erning the licensing of nuclear installations, a function which was 
exercised by the Secretary of State for Energy and the Secretary of 
State for Scotland. The provisions of the Nuclear Installations Act 
1965 and 1969 which give effect to the Paris Convention and the 
Brussels Supplementary Convention are not affected by the Act. 


5668 (INIS-mf—6255) Statutory Instrument No. 1439 
(C.26) The Health and Safety at Work etc. Act 1974 (Com- 
mencement No.1) Order 1974, 27 Aug 1974. 6p. NTIS (US 
Sales Only), PC A02/MF AO1. 

This Order brings into operation progressively Parts I, II 
and IV of the Safety at Work etc. Act of 31 July 1974. Certain pro- 
visions entered into force as from 1 October 1974 and the remain- 
der as from 1 April 1974; the provisions respectively relate to the 
establishment and functions of the Health and Safety Commission, 
the Health and Safety Executive and the general duties of employ- 
ers. 
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(INIS-mf—6260) Statutory Instrument No. 2056, 
The Nuclear Installations Act 1965 etc. (Repeals and Modifi- 
cations) Regulations 1974. 1 Jan 1975. 8p. NTIS (US Sales 
Only), PC A02/MF AO1. 

These Regulations contain repeals and modifications of pro- 
visions of the Nuclear Installations Act 1965 and a modification of 
the Nuclear Installations (Dangerous Occurrences) Regulations 
1965. They are made in consequence of the establishment on Ist 
January 1975 of the Health and Safety Executive and the coming 
into operation on that date of provisions of the Health and Safety 
at Work etc. Act 1974 which supersede or affect provisions of the 
1965 Act and the 1965 Regulations. 


5670 (INIS-mf—6305) Safty research in the field of 
energy production. Plan for continued Nordic projects. Ahl- 
poo P.E.; Berg, J.; Eckered, T. oa Co-ordination 
Committee for Atomic Energy, Risoe (Denmark)). 1980. 
139p. NTIS (US Sales Only), PC A07/MF AOI. 
Individual papers were indexed separately. 


5671 (IS-EMRRI—9) Grain-dust explosions and fires: 
research and development. Bluhm, D. (Iowa State Univ. of 
Science and Technology, Ames (USA). Energy and Mineral 
Resources Research Inst.). 14 Feb 1978. Contract W-7405- 
ENG-82. 7p. NTIS, PC A02/MF AOl. Order Number 
DE82001650. 

Research on the problem of fires and explosions in grain ele- 
vators is briefly noted. (ACR) 


5672 (K/DSA—457) Nonoccupational disabling-injury 
cost study. Blankenship, L.M. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA)). 14 Oct 1981. Contract W-7405- 
ENG-26. 88p. NTIS, PC AOS/MF A0Ol. Order Number 
DE82001345. 

The document addresses the measurement of these types of 
injuries through an actual cost study which was conducted for Cal- 
endar year 1979 at the Oak Ridge Gaseous Diffusion Plant 
(ORGDP), operated by UCC for the United States Department of 
Energy. The primary objective of the study was to provide man- 
agement with reliable expense totals which could be used to evalu- 
ate the Off-the-Job Safety Awareness Program. The study was or- 
ganized into two major classes of expenses - insured costs and unin- 
sured costs. Parameters for the insured expense section included 
medical and death claim benefits and the associated administrative 
fees paid to insurance carriers. In order to collect uninsured costs, a 
set of parameters was designed which included expense elements 
such as productivity, overtime, new worker, immediate and higher 
supervision, clerical, and medical and safety staff. A survey form to 
be completed by each supervisor who had an injured employee 
within the scope of the study was designed as the vehicle to collect 
the information related to the uninsured expense parameters. Plant 
management reviewed and endorsed the study before implementa- 
tion. The importance of the study was emphasized by management, 
and it was evident that supervisors had exhibited confidence in the 
purpose of the study and had cooperated by responding to ques- 
tions accurately. Calculations were carried out pertaining to each 
parameter, and lump-sum totals were derived. An average expense 
figure per accident was derived which can be used as a multiplier 
for nonoccupational disabling-accident estimation. An analysis of 
expense figures and trends is documented in the management por- 
tion of the report. The second objective pursued by the researcher 
was the documentation of the methodology used for the cost study 
to aid future researchers. A detailed methodology is included in the 
report. 


5673 (SAND—81-0633) Guidance for implementing an 
environmental, safety and health assurance program. Volume 
2. A model plan for environmental, safety and health staff 
audits and appraisals. Ellingson, A.C. (Sandia National 
Labs., Albuquerque, NM SA)). Sep 1980. Contract 

AC04-76DP00789. 75p. NTIS, PC A04/MF AOl. Order 
Number DE82003217. 

This is 1 of 15 documents designed to illustrate how an En- 
vironmental, Safety and Health (ES and H) Assurance Program 
may be implemented. The generic definition of ES and H Assur- 
ance Programs is given in a companion document entitled An Envi- 
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ronmental, Safety and Health Assurance Program Standard. This 
document is concerned with ES and H audit and appraisal activities 
of an ES and H Staff Organization as they might be performed in 
an institution whose ES and H program is based upon the ES and 
H Assurance Program Standard. An annotated model plan for ES 
and H Staff audits and appraisals is presented and discussed. 


5674 (SAND—81-0641) Guidance for implementing an 
environmental, safety, and health assurance program. Volume 
10. Model guidlines for line organization environmental, 
safety and health audits and appraisals. Ellingson, A.C. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1981. Contract AC04-76DP00789. 58p. NTIS, PC A04/MF 
A011. Order Number DE82003085. 

This is 1 of 15 documents designed to illustrate how an En- 
vironmental, Safety and Health (ES & H) Assurance Program may 
be implemented. The generic definition of ES & H Assurance Pro- 
grams is given in a companion document entitled An Environmen- 
tal, Safety and Health Assurance Program Standard. The Standard 
specifies that the operational level of an institution must have an in- 
ternal assurance function, and this document provides guidance for 
the audit/appraisal portion of the operational level's ES & H pro- 
gram. The appendixes include an ES & H audit checklist, a sample 
element rating guide, and a sample audit plan for working level line 
organization internal audits. 


5675 (SAND—81-2399C) Assuring acceptable levels of 
protection from environmental, safety and health hazards. 
Trauth, C.A. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 30p. (CONF- 
811093—2). NTIS, PC A03/MF AOl. Order Number 
DE82002551. 

From National safety congress; Chicago, IL, USA (21 Oct 
1981). 

A summary is presented of the results of a systems research 
effort to develop a management system for administering environ- 
mental, safety and health programs that provides assurance (credi- 
ble evidence) that positive steps are being taken to limit risk to 
levels acceptable to those at risk. The management approach dis- 
cussed here is adapted from proven approaches in other fields and 
offers, for the first time, a management system in which ES and H 
accountability is on a par with modern fiscal accountability. 


(INIS-mf—6391) XVIth congress of occupational 

+ Abstracts of papers. (Ceskoslovenska Lekarska 
Spolecnost J.E. Purkyne, Prague; Krajska Hygienicka Stan- 
ice, Ostrava (Czechoslovakia)). [nd]. 10p. (CONF-7905201— 
(Absts.)). NTIS (US Sales Only), PC A02/MF AO1. 

From 16. congress of occupational medicine; Havirov, 
Czechoslovakia (16 May 1979). 

Some of the abstracts were indexed separately. 
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5677 (UCRL—53212) Earth Sciences Division collected 
abstracts: 1980. Henry, A.L.; Hornady, B.F. (eds.). (Law- 
rence Livermore National Lab., CA (USA)). 25 Oct 1981. 
Contract W-7405-ENG-48. 107p. NTIS, PC A06/MF AOl1. 
Order Number DE82003747. 

This report is a compilation of abstracts of papers, reports, 
and talks presented during 1980 at national and international meet- 
ings by members of the Earth Sciences Division, Lawrence Liver- 
more National Laboratory. The arrangement is alphabetical (by 
author). For a given report, a bibliographic reference appears under 
the name of each coauthor, but the abstract itself is given only 
under the name of the first author (indicated in capital letters) or 
the first Earth Sciences Division author. 


5801 Geology And Hydrology 
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REFER ALSO TO CITATION(S) 3263 


5678 (INIS-mf—6277) Z.W.O. Laboratory for isotope 
. A brief report of the activities during the year from 
1979 until September 1980. 1 Sep 1980. 17p. (In 

Dutch). NTIS (US Sales Only), PC A02/MF AOl1. 

Accounts of a number of research projects, performed in the 
reporting year, are presented. Many of these involved isotope 
dating methods using the Rb-Sr, K-Ar and U-Pb systems. This is 
followed by a survey of associated publications. General details re- 
garding staff, finance, conference, visits, vistors, etc. are given and 
a brief account of the activities is presented under the following 
subject areas - mineralogy and mineral separation, X-ray analysis, 
chemistry, mass spectrometry, electronics and computing, alpha 
spectrometry and fission track dating. 


5679 (NOAA/TM-NOS-NGS—27) 1978 Houston-Gal- 
veston and Texas Gulf Coast vertical-control surveys. Balazs, 
E.I. (National Geodetic Survey, Rockville, MD (USA)). 
Nov 1980. Contract ET-78-I-01-3131. 66p. NTIS, PC A04/ 
MF AO1. Order Number DE82002165. 

Comparisons between leveling surveys of different epochs 
are used to determine vertical displacement of permanent bench 
marks. Displacement of bench marks usually represents the move- 
ment of the surrounding area. In this report, the 1978 Houston-Gal- 
veston and Texas Gulf Coast releveling surveys are compared to 
the 1963, 1973, and 1976 releveling results. The changes in eleva- 
tions of bench marks common to two or more epochs are tabulated 
and plotted in Appendix A. From these differences, contour maps 
were prepared for the 1963 to 1978 and 1973 to 1978 epochs in the 
2° x 2° area of maximum subsidence. Annual subsidence rates com- 
puted for the 1973 to 1978 period are about 25% less in the maxi- 
mum subsidence area than the rates computed for the 1963 to 1973 


period. 


5680 (SAND—81-1305) Test of a radiant heater in the 
Avery Island Salt Mine. Ewing, R.I. (Sandia National Labs., 
Albuquerque, NM (USA)). Nov 1981. Contract AC04- 
76DP00789. 2ip. NTIS, PC A02/MF AOl. Order Number 
DE82003686. 

A system to heat internally a portion of a salt formation and 
to measure the moisture released by that heating was installed un- 
derground in the Avery Island Salt Mine in Louisiana and operated 
for 138 days. The heater employed quartz-iodine lamps to heat the 
walls of a 5-inch-diameter borehole 6 feet deep in the salt formation 
to 200°C. The moisture collection system used commercial desic- 
cant canisters containing a Linde 4A molecular sieve to collect the 
moisture swept continuously from the sealed borehole by dry nitro- 
gen purge gas. The weight gain of the molecular sieve was the 
measure of the moisture collected. The radiant heater proved to be 
simple to install and flexible in operation. It used 2000 watts of 
power to produce the 200°C wall temperature at the middle of the 
3-foot heated section. The moisture measurement system also oper- 
ated satisfactorily and collected a total of 53 grams of moisture. 
However, at the conclusion of the experiment, it was found that 44 
grams of this amount had been unexpectedly contributed by a large 
desiccant in the nitrogen purge gas system. Thus, only 9 grams of 
moisture can be attributed to heating the salt. Of that amount, 3 
grams were observed in short-lived moisture bursts accompying 
abrupt changes in heater power. The 6 grams remaining are attrib- 
uted to the 138 days of heating the salt to 200°C, producing an 
average rate for 138 days of 0.04 gram/day. The average rate ob- 
served over the last two weeks of heating was 0.02 gram/day. We 
conclude that very little moisture was extracted from this salt by 
heating it to 200°C for 138 days. An upper limit of 6 +- 2 grams 
was attributable to this heating. The last rate measurement, 0.02 
gram/day, is also an upper limit on the rate for the salt at that time. 


5681 (SAND—81-1318) Preliminary moisture release 
experiment in a potash mine in southeastern New Mexico. 
Ewing, R.I. (Sandia National Labs., Albuquerque, NM 
(USA)). Nov 1981. Contract AC04-76DP00789. 36p. NTIS, 
PC A03/MF A0O1. Order Number DE82003688. 

An in situ moisture release experiment was performed in the 
Mississippi Chemical Corporation Potash Mine near Carlsbad, New 
Mexico. A radiant heater, used previously in another mine experi- 
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ment, was used to heat internally a selected formation to about 
200°C for a total operating time of 113 days. The moisture released 
by heating the walls of the 5-inch diameter borehole into which the 
heater was inserted was measured using a moisture collection 
system employing commercial desiccant canisters. This system had 
also been used in the previous mine experiment. The moisture 
yields for 113 days of operation was 188 +- 8 grams. Of this 
amount 75 +- 4 grams was released in an overtemperature spike 
lasting about 10 days, in which wall temperatures exceeded 250°C. 
The moisture release rate was 0.4 gram/day during the last week of 
operation at a wall temperature of 180° +- 10°C. Elevated release 
rates up to 11 grams/day were noted for short periods after the 
heater was turned on or off. 


(UCRL—53138) Geohydrology of the climax stock 
granite and surrounding rock formations, NTS. Murray, 
W.A. (Lawrence Livermore National Lab., CA (USA)). 
May 1981. Contract W-7405-ENG-48. 52p. NTIS, PC A04/ 
MF AO1. Order Number DE82003284. 

The location of the water table and the degree of saturation 
of the granitic rocks in the Climax stock are presently unknown. 
Based on existing knowledge and an extrapolation of available geo- 
hydrologic data, it appears that the water table may lie at about 
1100 to 1200 m above mean sea level (MSL) in the northeastern 
part of the stock and at about 800 to 900 m in the southwest. A 
drilling program would be required to establish these levels precise- 
ly. The degree of saturation at a given underground elevation may 
be approximated by a detailed inventory of seeps at that level. 
More precise determination of degree of saturation will require a 
water budet. 27 figures, 2 tables. 


5683 (ORNL-tr—4792) Determination of diffusion pa- 
rameters of lead atoms in natural minerals. Magomedov, 
Sh.A. Translated from Izvestiya Akademii Nauk SSSR, 
Seriya Geologicheskaya ; 1: 97-100(1971). Contract W-7405- 
ENG-26. 8p. NTIS, PC A02/MF AOl. Order Number 
DE82000513. 

The minerals zircon and monazite are often used for absolute 
dating by the lead method. However, the growth ciphers deter- 
mined by the concentration of mother and daughter products of ra- 
dioactive decay in these minerals often differ. The reason for such a 
divergence according to many investigators is the migration of the 
daughter products from the mineral in geological time. Therefore, 
it is of great interest to study the migration and determination of 
diffusion parameters of lead atoms of radiogenic origin in these 
minerals. 
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5684 (UCRL—15382) Seismic and geodetic studies of 
the Imperial Valley, California. Jackson, D.D. (Lawrence 
Livermore National Lab., CA (USA); California Univ., Be 
Angeles (USA). t. of Earth and Space Sciences). 1 + 
1981. Contract W-7405-ENG-48. 50p. PNTIS, PC A03 
A01. Order Number DE82001686. 

The Imperial Valley exhibits perhaps the most active current 
tectonism in the United States; patterns of gravitational and thermal 
anomalies, along with geodetic measurements, strike-slip faulting, 
and recent volcanism suggest that the continental crust may still be 
spreading (Elders et al., 1972). In recent years, the United States 
Geological Survey and Caltech have added new seismic stations 
into a dense network in the Imperial Valley to study in detail the 
relationship between geothermal areas and earthquakes, and to un- 
derstand the tectonic processes taking place there. The purposes of 
this study are to: (1) examine crustal structure using recently availa- 
ble data on P-wave arrival times of local earthquakes; (2) examine 
the leveling data for evidence of tectonic subsidence or uplift; and 
(3) study correlations between seismicity, seismic velocity, geodetic 
motion, geothermal activity, and local geology to provide a more 
consistent picture of the tectonics of the Imperial Valley. 
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REFER ALSO TO CITATION(S) 3237, 3279, 3280, 3360, 3415, 5678 


5804 Geochemistry 


REFER ALSO TO CITATION(S) 3437 


5805 Oceanography 


REFER ALSO TO CITATION(S) 3430, 5454, 5466 
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REFER ALSO TO CITATION(S) 6582 


5685 eee Fifth Wonks s of Czechoslovak 
physicists. I. Rakos, M. (ed.). (Vysoka Skola Technicka, 
Kosice (Czechoslovakia)). 1978. Sip. (ln Czech). (CONF- 
7708127—). NTIS (US Sales Only), A04/MF AO1. 

From 5. conference of Czechoslovak physicists; Kosice, 
Czechoslovakia (29 Aug 1977). 

Individual items from the converence were prepared sepa- 
rately for the data base. (GHT) 


5686 (INIS-mf—6534) Fifth conference of Czechoslovak 
Il. Rakos, M. (ed.). (Vysoka Skola Technicka, 


physicists. 

Kosice (Czechoslovakia)). 1978. 158p. (In Slovak). (CONF- 
/ cal taees NTIS (US Sales Only), PC A08/MF 
AOl. 


From 5. conference of Czechoslovak physicists; Kosice, 
Czechoslovakia (29 Aug 1977). 

Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 
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REFER ALSO TO CITATION(S) 5870, 6290, 6317, 6472 


5687 (AD-A—093764) Size of the x-ray kernel of the 
large 1979 august 20 solar flare. Interim report. Landecker, 
P.B.; McKenzie, D.L. (Aer Corp., El Segundo, CA 
(USA)). 28 Nov 1980. 21p. “NTIS, S, PC A02/MF A0O1. 

At the time of the intense Class X5 solar flare on 1979 
August 20, monochromatic small raster maps near 7 A were re- 
corded of the flaring active region with 20-in. resolution (FWHM) 
by the SOLEX Solar X-Ray Spectrometer/Spectroheliograph. 
From these maps, the spatial extent of the x-ray kernel during the 
rise of this flare at about 0912 UT was determined to be less than 
28 inches. The electron density in the hot flare plasma was estimat- 
ed to be above 10 to the 11th power/cu cm. This is the first soft x- 
ray measurement of the angular size of such an intense flare. 


5688 (AD-A—093885) Sunspots: power spectra and a 
forecast. Interim report. ery P.F. (Air Force Geophys- 
ics Lab., Hanscom AFB (USA)). 15 May 1979. Llp. 
NTIS, PC A02/MF AO1. 

High resolution power spectra of the Zurich sunspot num- 
bers for the period 1849 to 1978 are obtained using the maximum 
entropy technique of Burg. The monthly means are first smoothed 
using a digital, least-squares, band-pass filter with 193 weights, and 
then decimated to obtain a more manageable series. An overall 
power spectrum, which displays multiple structure and harmonic 
series is then obtained. In order to explain the complications in the 
spectrum, a dynamic spectrum is displayed. This is obtained by 
finding the spectra of data samples 66 years long, repeatedly slipped 
by 2 years for a total of 78 spectra. The spectra are then much sim- 
pler and vary smoothly with epoch. The nominal 11-year line 
varies in period from about 10 to 12 1/2 years. In the process of 
obtaining a power spectrum a prediction error filter is derived. This 
linear filter may then be used to make predictions as follows: using 
sets of data containing 5 solar cycles of unsmoothed monthly values 


ERA VOL. 7,NO.3/ 738 


beginning with cycles 9 through 15, predictions of the next 12 
months of the time series are made and compared to the observed 
values. RMS errors vary between 5 and 33 and lead to an expecta- 
tion that the error of prediction for cycle 21 will be about 20. The 
entire cycle 21 is then predicted using 50, 100, 150 prediction error 
coefficients. The maximum of cycle 21 is predicted to be 130 + or 
- 20 at 1980 .1 + or - 0.2. 


5689 (AD-A—094010) Plasma waves associated with en- 

ergetic particles streaming into the solar wind from the 

earth’s bow shock. Progress report for period ending jul 80. 

Anderson, R.R.; Parks, G.K.; Eastman, T.E.; Gurnett, 

D.A.; Frank, L.A. (lowa Univ., Iowa City (USA). Dept. of 

+ yt Astronomy). 8 Dec 1980. 6lp. NTIS, PC A04/ 
AOl. 

In the upstream solar wind, three dominant types of plasma 
waves are observed associated with energetic particle streams 
coming from the earth’s bow shock: ion-acoustic waves, electron 
plasma oscillations, and whistler-mode waves. The ion-acoustic 
waves occur simultaneously with either ion beams or a dispersed 
ion population in the energy range from approximately 0.5 to great- 
er than 45 keV. These short-wavelength electrostatic waves are 
very impulsive and the peak amplitudes increase with increasing ion 
flux and at spatial gradients in the energetic ion densities. The elec- 
ton plasma oscillations are long-wavelength nearly monochromatic 
electrostatic wave which are closely correlated with the flux of low 
energy electrons, especially in the 0.2 - 1.5 keV range. In the pres- 
ence of only enhanced electron fluxes, the average amplitudes of 
the electron plasma oscillations approach the peak amplitudes. 
(Author) 


5690 (CEA-CONF—5240) Rayleigh-Taylor instabilities 
in the interstellar medium. Lachieze-Rey, Marc. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service d’Electronique Physique). Jun 1980. 2p. 
(CONF-8006211—2(Summ)). NTIS (US Sales Only), PC 
A02/MF AO1. 

From 94. IUPAP/IAU symposium on origin of cosmic rays; 
Bologna, Italy (11 Jun 1980). 


5691 (CEA-CONF—5241) Cosmic-ray self-confinement 
in the hot phase of the interstellar medium. Cesarsky, C.J.; 
Kulsrud, R.M. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service d’Electronique Phy- 
a Jun 1980. 3p. NTIS (US Sales Only), PC A02/MF 
AOl. 


5692 (CEA-CONF—5242) Cosmic-ray injection into 
shock-waves. Cesarsky, C.J.; Bibring, J.-P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service d’'Electronique Physique). Jun 1980. 2p. NTIS (US 
Sales Only), PC A02/MF AO1. 


5693 (CEA-CONF—5243) Particle acceleration by pul- 
sars. Arons, J. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service d’Electronique Phy- 
ine. Jun 1980. 30p. NTIS (US Sales Only), PC A03/MF 
A0l. 


The evidence that pulsars accelerate relativistic particles is 
reviewed, with emphasis on the y-ray observations. The current 
state of knowledge of acceleration in strong waves is summarized, 
with emphasis on the inability of consistent theories to accelerate 
very high energy particles without converting too much energy 
into high energy photons. The state of viable models for pair cre- 
ation by pulsars is summarized, with the conclusion that pulsars 
very likely lose rotational energy in winds instead of in superlumin- 
ous strong waves. The relation of the pair creation models to y-ray 
observations and to soft X-ray observations of pulsars is outlined, 
with the conclusion that energetically viable models may exist, but 
none have yet yielded useful agreement with the extant data. Some 
paths for overcoming present problems are discussed. The relation 
of the favored models to cosmic rays is discussed. It is pointed out 
that the pairs made by the models may have observable conse- 
quences for observation of positrons in the local cosmic ray flux 
and for observations of the 511 keV line from the interstellar 
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medium. Another new point is that asymmetry of plasma supply 
from at least one of the models may qualitatively explain the gross 
asymmetry of the X-ray emission from the Crab nebula. It is also 
argued that acceleration of cosmic ray nuclei by pulsars, while en- 
ergetically possible, can occur only at the boundary of the bubbles 
blown by the pulsars, if the cosmic ray composition is to be any- 
thing like that of the known source spectrum. 


5694 (CEA-CONF—5244) Cosmic rays from regions of 
star formation: I. The Carina complex. Montmerle, T.; Paul, 
J.A.; Casse, M. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service d’Electronique 
ry omg Jun 1980. 2p. (CONF- cams 

(US Sales Only), PC A02/MF AOI 

From 94. IUPAP/IAU symposium on origin of cosmic rays; 
Bologna, Italy (11 Jun 1980). 


5695 (CEA-CONF—5246) Cosmic rays from regions of 
star formation: III. The role of T-Tauri stars in the Rho Oph 
cloud. Paul, J.A.; Casse, M.; Montmerle, T. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service d’Electronique Physique). Jun 1980. 2p. (CONF- 
a. NTIS (US Sales Only), PC A02/MF 


From 94. IUPAP/IAU symposium on origin of cosmic rays; 
Bologna, Italy (11 Jun 1980). 


5696 (CEA-CONF—5247) Wolf-Rayet stars and the 
origin of the ?*Ne excess in cosmic rays. Casse, M.; Paul, 
J.A.; Meyer, J.P. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service d'Electronique 
Physique). Jun 1980. 2p. (CONF-8006211—7(Summ)). 
(US Sales Only), PC A02/MF A0O1. 

From 94. IUPAP/IAU symposium on origin of cosmic rays; 
Bologna, Italy (11 Jun 1980). 


5697 (CEA-CONF—5248) HEAO-3  French-Danish 

cosmic ray spectrometer. Preliminary results on the elemental 

abundances of cosmic ray nuclei in the iron peak. Engel- 

mann, J.J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 

Gif-sur-Yvette (France). Div. de la Physique). Jun 1980. 

3p. —_——, NTIS (US Sales Only), PC A03/ 
A 


From COSPAR topical meeting on life sciences and space 
research; Budapest, Hungary (2 Jun 1980). 

The French-Danish cosmic ray spectrometer was launched 
on HEAO-3 on September 20, 1979. This instrument was optimized 
to measure the charge composition and isotopic abundances of ga- 
lactic cosmic rays with energies of about 0.5 to 7 GeV/nucleon, 
using the multi-Cerenkov detector technique and a flash tube ho- 
doscope. The geomagnetic method used for isotope analysis re- 
quired the accurate measurement of the momentum of each ob- 
served particle. The technique used and the problems involved are 
illustrated using observed data. The high charge resolution of the 
instrument permits complete separation of all chemical elements be- 
tween Be and Ni, even at energies larger than 5 GeV/nucleon. Pre- 
liminary results are presented for relative abundances of individual 
elements 21 <= Z <= 28. 


5698 (CEA-CONF—5250) Gamma radiation associated 
to stellar formation in the galaxy (cosmic ray astronomy). 
Casse, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service d’Electronique Physique). 
May 1980. 13p. (CONF-8005197—1). NTIS (US Sales 
Only), PC A02/MF AO1. 

From Meeting of the Belgian Physical Society; Liege, Bel- 
gium (29 pw 1980). 

The gamma ray sky revealed by the COS-B satellite is very 
peculiar: a few ‘gamma ray stars’ lying along the galactic plane 
emerge from a bright milky way. A possible interpretation of this 
sky is to invoke the existence of regions in which stars, cosmic rays 
and interstellar matter are very concentrated. A genetic link is es- 
tablished between clouds, stars and cosmic rays: the partial frag- 
mentation of a cloud give birth to stars, the most massive stars ac- 
celerate cosmic rays through their supersonic stellar winds, cosmic 
ray interact in turn with the cloud material to copiously produce 
high energy gamma rays: a gamma ray source is born. 
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- a (INIS-mf—6287) pe a on - mae 
cosmic SSSR. Leningrad, Fake 
Tekhnicheski Inst.). 1979. 400p SCONE. 7911157—). NTIS 
(US Sales Only), PC ALV/MF 2 AOl. 

From 9. conference on cosmophysics in Leningrad; Lenin- 
grad, USSR (30 Nov 1979). 

Separate abstracts were prepared for each of the included 


papers. 


5700 (INIS-mf—6424, BP oa Laboratory plasma phys- 
ics for space applications. Bos R.W. (Australian Nation- 
al Univ., Canberra. Plasma Research Laboratory). 1981. 
Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australis (9 Feb 1981). 


5701 (INIS-SU—1) Quasars objects with 
faster-than-light pet My ones Review. Kotel nikov, G.A. “4” Gee 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 

SSSR, Moscow. Inst. Atomnoj Ehnergii). 1979 36p. ra 
Russian). NTIS (US Sales Only), PC A03/MF AO1. 

A modern state of data on a phenomenon of superrelativistic 
expansion of 3C273B, 3C279, 3C345 quasars and the Seyfert radio- 
galaxy 3C120 is stated. Experimental methods for the observation 
of the above phenomenon related to the creation of radiointerfero- 
meters in the cantimeter range with a superlong base are consid- 
ered. A problem of interpretation of phenomenon of superrelativis- 
tic quasar expansion is investigated. Several possible hypotheses for 
the effect explanation are suggested. It is noted that at present it is 
not possible to choose unambiguously one or another explanation. 
It is necessary to continue the systematic experimental study on the 
phenomenon. 


5702 (INIS-SU—3, pp 427-444) Baryon asymmetry of 
the Universe in unified gauge theories. Ignat'ev, A.Yu.; 
Kuz'min, V.A.; Shaposhnikov, M.E. (AN SSSR, Moscow. 
Inst. Yadernykh Issledovanij). 1979. (In Russian). NTIS (US 
Sales Only), PC A25/MF A0Ol1. 

‘ From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

In the framework of unified gauge theories of strong, weak 
and electromagnetic interactions the problem of the Universe 
baryon asymmetry (UBA) formation is considered. It is shown that 
the asymmetry between particles and antiparticles cannot arise at 
thermodynamic equilibrium and consequently the UBA can appear 
only at the nonequilibrium stage of the Universe expansion. It has 
been found that the UBA arises because of CP noninvariant mixing 
of scalar bosons with their antiparticles and consequent asymmetric 
decay of these bosons resulting in quark antiquark surplus. The 
UBA can arise in decays of colourless as well as colour bosons. 
The general picture of the UBA generation is spread to the special 
SO(10) unified gauge theory. A new possible relationship between 
cosmology and physics of particles is revealed. 


5703 (INR—1787/6/PH/B/) Relation between the 
number of muons and EAS size. Gawin, J.; Olejniczak, J. 
(Institute of Nuclear Research, Warsaw (Poland)). 1978. 
18p. (In Polish). Energetics and Atomic Energy Information 
Centre, Warsaw, Poland. 

In the present paper the dependence of number of mouns in 
EAS at given energy threshold on EAS size / 
Nu(Esub(y) > =Esub(T))approximately Nesup(a)/ has been investi- 
gated. There has been found that the value of index a depends on 
the accepted model of EAS development. Investigations of analo- 
gous relation for muon density at fixed distance r from the shower 
axis Asub(u)(r,Esub(y)>=Esub(T))approximately Nesup(a) also 
have been made. The value of index a in that case is decreasing 
with increase of r. Measurements of a and its variation with the 
distance r can be used for verification of EAS development models. 
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5704 (ITEF—98(1980)) Final stages of star evolution 
and the hydrodynamic theory of supernova bursts. A detailed 
review. Imshennik, V.S.; Nadezhin, D.K. (Gosudarstvennyj 
— ‘££ Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
t. Teoreticheskoj i Ehksperimental’ ¥- Fiziki). 
1980. 80. Sop (In Russian). NTIS (US Sales Only), PC A04/ 
MF AOl 
A review of physico-mathematical formulations and results 
of solution of the tasks related to the final stages of star evolution 
and supernova bursts is presented. Physical properties of substances 
inside the star - which include equations of the substance state, ki- 
netics of weak interactions and transfer of neutron irradiation - are 
described. The main attention is paid to hydrodynamic theory of 
thermonuclear explosion and gravitational collapse of carbon- 
oxygen and iron-oxygen nuclei of stars as well as to hydrodynamic 
theory of supernova bursts. A problem of chemical element synthe- 
sis important for the further development of the theory is briefly 
discussed. 


5705 (ITEF—134(1979)) Dynamical model of the type I 
supernova atmosphere with the velocity gradient. Imshennik, 
V.S.; Nadezhin, D.K.; Utrobin, V.P. (Gosudarstvennyj Ko- 
mitet Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 1979. 36p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. 

The notion of a compact structure of a low-mass Type I pre- 
supernovae is assumed to be a principle of hydrodynamic problem 
dealing with the supernova Type I (SNI) envelope outbursts. This 
structure is characterized by a degenerated carbon-oxide core, 
which is near to a thermonuclear explosion of carbon core (Mo ap- 
proximately equal to 1.40 Msub(sun) and by a compact low-mass 
envelope (Msub(e)< or approximately 0.1 Msub(sun)) with external 
radius Rsub(e) approximate y equal to 10sup(9) cm. The parameters 
of this hydrostatic envelope are specified and then, for a relatively 
small explosion energy, Wo approximately equal to (2-10) 10* erg, 
hydrodynamic problem of the envelope ejection is solved numeri- 
cally. This energy comes from neutrino-induced detonative carbon 
burning. The SNI light curves are considered to occur due to an 
additional slow (with time-scale 10°-107 s) release of the bulk of the 
SNI energy, W approximately equal to 10°! erg. 


5706 (ITF—79-138R) Construction of the fundamental 
oscillator strengths and abundance scales. Fe I. Gurtovenko, 
E.A.; Kostyk, R.I. (AN Ukrainskoj SSR, Kiev. Inst. Teore- 
ticheskoj Fiziki). 1980. 45p. (In Russian). NTIS (US Sales 
Only), PC A03/MF AO1. 

The method of construction of internally consistent systems 
of oscillator strengths according to central intensities of the Fraun- 
hofer lines of the solar spectrum is developed. For calculation of 
the intensities the Hallveger-Muller model is used, as well as log 
Asub(Fe)=7.525+-0.007. The oscillator strengths for 865 lines of 
Fe I with the +- 0.035 error are found. The iron content consistent 
with the system is equal to log Asub(Fe)=7.57+-0.01. 


5707 (ITF—80-27R) Gas sweeping from central regions 
of galaxies with active nuclei. Silich, S.A.; Fomin, P.I. (AN 
Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1980. 
18p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
A mechanism of gas sweeping by shock waves from central 
regions of plane galaxies with active nuclei which is connected 
with the angular moment transfer from a stellar-cloud component 
to a gas one is considered. It is shown that shock waves are capable 
to form the observable density profile with the maximum at a dis- 
— of some kpc from galaxy centre for the time of the order of 
years. 


5708 (ITF—80-61R) Isothermal cloud contraction by the 
increasing outer pressure. Izotov, Yu.I.; Kolesnik, I.G. (AN 
Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1980. 
30p. (In Russian). NTIS (US Sales Only), PC A03/MF AOI. 

The self-consistent problem of the evolution of isothermal 
hydrostatic clouds with arbitrary cooling function under increasing 
outer pressure are solved, and the conditions for collapse of these 
clouds are formulated. It is shown that, when cooling is determined 
by the molecular hydrogen and the relative abundance of Hz is less 
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than 10~%, the first-generation protostars of masses M>10?-10° M 
will be formed. 


5709 (ITP—79-64-E) Activity of galactic nuclei and 

ring-like structures in normal galaxies. Fomin, P.I.; Kolesnik, 

L.G.; Silich, S.A. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 

oo Fiziki). 1979. 10p. NTIS (US Sales Only), PC A02/ 
AOl. 

Formation mechanism of ring-like structures in normal gal- 
axies is discussed. The above structures observed in normal galaxies 
are possibly formed by shock waves generated by recurrent activity 
of galactic nuclei. Specific features of ring-like structures are con- 
nected with parameters (energy and period) characterizing the ac- 
tivity of nuclei, and with gas distribution type in central regions of 
galaxies as well. 


5710 (KFKI—1980-46) Interplanetary transport of solar 
cosmic rays. Gombosi, T.I.; Owens, A.J. (Hungarian Acade- 
my of Sciences, Budapest. Central Research Inst. for Phys- 
ics). Jul 1980. 9p. NTIS (US Sales Only), PC A02/MF AO1. 

Numerical solutions are presented for the propagation of 
solar cosmic rays in interplanetary space, including the effects of 
pitch-angle scattering and adiabatic focusing. The intensity-time 
profiles can be well fitted by a simple radial spatial diffusion equa- 
tion with scattering mean-free path lambdasub(fit). The radial 
mean-free path so obtained is significantly larger than the true scat- 
tering mean-free path for low-rigidity particles due to both adiaba- 
tic focusing and the inapplicability of the diffusive approximation 
early in the event. The well-known discrepancy between 
lambdasub(fit) and the theoretical predictions may be resolved by 
these calculations. 


5711 (LA-UR—81-2685) Numerical simulation of the 
magnetospheric gate model for the x-ray bursters. Starrfield, 
S.G.; Kenyon, S.; Truran, J.W.; Sparks, W.M. (Los Alamos 
National Lab., NM (USA); Arizona State Univ., Tempe 
(USA). Dept. of Physics; Illinois Univ., Urbana (USA). 
Dept. of Astronomy; National Aeronautics and Space al 
ministration, Greenbelt, MD (USA). Goddard Space Fi 
Center). 1981. Contract W-7405-ENG-36. 5p. (CO 
810871—3). NTIS, PC A02/MF AOI. Order Number 
DE82000581. 

From Workshop on gamma ray transients and related astro- 
wgeie phenomena; La Jolla, CA, USA (5 Aug 1981). 

A Lagrangian, fully implicit, one-dimensional hydrodynamic 
computer code was used to investigate the evolution of a gas cloud 
impacting the surface of a 20 km, 1 Msub solar neutron star. This 
gas is initially at rest with respect to the surface of the neutron star, 
extends to 185 km above the surface, and is optically thick. The 
infall results in a burst which lasts about 0.1 seconds and reaches a 
peak luminosity and effective temperature of 2.4 x 10° Lsub solar 
and 9 x 10% respectively. The burst was followed by a phase of os- 
cillations with a period 0.2 seconds. 


5712 (LA-UR—81-2750) X-ray emission from Centaurus 
A. Terrell, N.J. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 3p. (CONF-810876—1). 
NTIS, PC A02/MF AO1. Order Number DE82000566. 

From IAU symposium on extragalactic radio sources; Albu- 
querque, NM, USA (3 Aug 1981). 

Observations of 3 to 12 keV x-ray emission from NGC 5128 
(Cen A) were made by Vela spacecraft over the period 1969 to 
1979. These data are in good agreement with previously reported 
data, but are much more complete. Numerous peaks of x-ray inten- 
sity occurred during the period 1973 to 1975, characterized by 
rapid increases and equally rapid decreases (in less than 10 days). 
Thus it seems probable that most of the x-ray flux from the nucleus 
of Cen A came from a single source of small size. 


5713 (LUNFD6/NFAS—1002/1-130/1980) Scattering 

by ensembles of small particles. Experiment, theory, and ap- 

plication. Gustafson, B.A.S. (Lund Observatory (Sweden)). 

Nov 1980. 142p. NTIS (US Sales Only), PC A07/MF AOl. 
Thesis. 
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With the advent of high-altitude rockets and of space probes, 
evidence has accumulated that several particle types coexist in the 
interplanetary medium. It also became apparent that the zodiacal 
light is not produced by particles with previously known scattering 
characteristics. However, the scattering is here shown to be consist- 
ent with the hypothesis that presolar interstellar grains accumulate 
into comets which, through fragmentation, provide a major compo- 
nent of the interplanetary dust complex. Cometary debris - zodiacal 
light particles - are therefore modeled as conglomerates of elongat- 
ed core-mantle particles. Light-scattering characteristics of the con- 
glomerates are investigated using a microwave analogue method. 
Approximate theoretical methods for prediction and interpretation 
of the electromagnetic scattering patterns are developed and are 
found to compare favorably with the experimental results and with 
observations of the zodiacal light. The model is also found to be 
consistent with comet and impact data. Dynamical considerations 
predict a small-particle component rapidly receding from the Sun, 
an identification with the B-meteoroids being tentatively suggested. 


5714 (RL—81-005) Detailed observations of NGC 4151 
with IUE. Paper 1. Low-dispersion data up to 1979 January. 
Penston, M.V.; Boksenberg, A.; Bromage, G.E. (Science 
Research Council, Chilton (UK). Rutherford and Appleton 
— Jan 1981. 30p. NTIS (US Sales Only), PC A03/MF 


This paper reports low-resolution ultraviolet-spectroscopic 
monitoring of NGC 4151 with IUE in the period 1978 February to 
1979 January. Observations were made at 7 different epochs. Con- 
tinuum points can be isolated in both long-wave (1950 to 3250 A) 
and, with some difficulty, short-wave (1150 to 1950 A) regions. 15 
absorption features are identified and their equivalent widths meas- 
ured. Some arise from metastable levels, some are variable, and 
others are stronger than can be accounted for by the interstellar 
media of our galaxy and of the NGC 4151 galaxy alone. Most arise 
in the nucleus of NGC 4151. Velocity variations in the absorption 
region are indicated by changing V/R ratios in the overall C IV 
feature. The Si IV lines are unsaturated and must therefore be 
broad. The lower limit to the absorbing column is much less than 
the X-ray column, but this latter amount could be present but 
escape detection if in the form of clouds with low-velocity disper- 
sions. The strong emission lines include those seen in quasars; 
weaker features including some unidentified ones are also discussed. 
The intensities of the high-ionization emission lines are variable, as 
are the line widths of C IV. Most variable parameters vary in phase 
or anti-phase with the continuum and may be explained in terms of 
changing ionization conditions in the absorption and emission re- 
gions. 


5715 High-resolution observations of the isotopic com- 
position of carbon and silicon in the galactic cosmic rays. 
Wiedenbeck, M.E.; Greiner, D.E. (Space Sciences Labora- 
tory; University of California, Berkeley). Astrophysical Jour- 
= waa to the Editor; 247: No. 3, L119-L122(1 Aug 
1981). 

High-resolution (o/sub M/<0.25 amu) satellite observations 
of the galactic cosmic rays (~ 100—300 MeV amu™') have yielded 
determinations of near-Earth isotopic composition as follows: '*C/ 
2C = 0.070 +- 0.006; *Si/*Si = 0.109(+0.024, -0.014); and 
8Si/**Si = 0.084(+0.020, -0.014). Employing a standard propaga- 
tion model, source values greater than solar are derived for each of 
these ratios. The ™C excess may be the result of cross section un- 
certainties, but the °Si and *°Si appear to reflect real differences 
between the galactic cosmic-ray source and the solar system. 


5716 Search for neutral hydrogen in D and cD galaxies. 
Burns, J.O.; White, R.A.; Haynes, M.P. (Department of 
Physics and Astronomy, University of New Mexico, Albu- 
querque, New Mexico 87131). Astronomical Journal; 86: No. 
8, 1120-1125(Aug 1981). 74-3030. 

Recent x-ray spectroscopic results suggest that 2—3 M/sub 
sun/ yr~' of cooling gas may be falling into M87 and as much as 
300 M/sub sun/ yr~? into giant galaxies in rich clusters. The even- 
tual fate of the gas in the radiatively accreting flow is an open 
question. In an attempt to set some bounds on the evolution of the 
gas, we performed a sensitive search for H”I in a sample of eight D 
and cD galaxies in rich and poor clusters. Null detections in all 
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cases set upper limits of (4—20) x 10° M/sub sun/ of H i in the 
giant galaxies. We discuss possible reasons for these nondetections 
and alternative evolutionary fates for the accreting gas. 


6402 Atmospheric Physics 


5717 (AD—361772) Effects of nuclear detonations on 
the ionosphere. Daniels, F.B.; Harris, A.K. (Evans Signal 
Lab., Belmar, NJ (USA)). 22 May 1957. 75p. NTIS, PC 
A04/MF AOl. 

During Operation CASTLE, two ionosphere recorders were 
operated in the Marshall Islands -at Site Elmer, about 200 miles 
west of Bikini Atoll, and at Rongerik Atoll, about 150 miles east of 
Bikini -- in order to study the effects of the detonations on the ion- 
osphere. Severe absorption was observed 200 miles west of all mul- 
timegaton shots, lasting several hours, presumably due to ionization 
caused by radioactive material carried by high-level winds. Turbu- 
lence in the E region after each major shot was indicated by the 
diffuse sporadic-E returns at Rongerik. Ionospheric disturbances 
were found up to 2,600 miles away, with indicated velocities of 
about 8 to 16 km/min. 


5718 (AD—830065) Study of techniques for geomagnetic 

field measuring, recording and automatic record digitizing. 
Final report 15 August 1966-14 January 1968. — R.L,; 
Morris, F.J. (Electro-Mechanics Co., Austin, TX (USA)). 
15 Feb 1968. 33p. NTIS, PC A03/MF Aol... 

The goals of the program were all related to magnetic meas- 
urements and recording, and to the processing of geomagnetic data. 
A study of feasibility of a Variable-Mu Gradiometer, construction 
of a prototype Variable-Area Recorder, and further improvements 
to and operation of the DADA-MAGSCAN automatic magneto- 
gram processing system, are described. 'A Feasibility Study of a 
Component Gradiometer (U),’ Scientific Report 1, Part I (U) and 
Part II (S), 14 May 1967, describes the portion of the program cov- 
ering the gradiometer study. 


5719 (AD-A—093745) The ionospheric response to solar 
flares. i. effects of approximations of solar flare euv fluxes. 
Memorandum report. Oran, E.S.; Mariska, J.T. (Naval Re- 
search Lab., Washington, DC (USA)). 16 Jan 1981. 23p. 
NTIS, PC A02/MF AOl. 

SOLRAD and many other satellite systems have provided a 
large data base showing the time-dependent behavior of broad and 
band solar fluxes in the X-ray and EUV spectral regions. These 
bands are broad in the sense that one band may contain many ion- 
ospherically important spectral lines. We present results of tests 
performed to determine how this information can be best be used to 
predict the effects of a solar flare on the ionosphere. Our approach 
has been to first adopt a model of the spectral line and continuum 
enhancements based on a synthesis of many types of flare observa- 
tions. This detailed spectral model is used in a time-dependent ion- 
osphere model to calculate the response of the electron and ion 
density profiles. Then the spectral model is mathematically filtered 
to show how it would appear to the SOLRAD EUV detectors, and 
this degraded information is used in the ionosphere model. Com- 
parison of the two ionosphere shows that the two spectra produces 
changes in the total electron content in the ionosphere that differ 
by only a few percent. More significant changes which occur in the 
individual species densities are described. 


5720 (AD-A—093928) Study of magnetospheric currents 
and resultant surface c variations, Final report 1 oct 
76-1 feb 80. Chen, C.-.; Wolf, R.A.; Harel, M.; Karty, J.L.; 
Spiro, R.W. (Rice Univ., Houston, TX (USA)). ii Apr 
1980. 82p. NTIS, PC ‘A05/MF AOl. 

We have completed computer simulations of the inner mag- 
netosphere, for the substorm-type event of 19 September 1976. Sev- 
eral computer runs have been performed, with various sets of input 
parameters. Data from the Air Force S3-2 satellite and ground 
magnetometers were used for model inputs. Model predictions were 
analyzed and exhaustively compared with data from the S3-2 satel- 
lite, the AFGL magnetometer chain and many other sources. 
Agreement between theory and data was very satisfactory in most 
respects. The model injected a realistic ring current during the sub- 
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storm. Many features of various types of observations were correct- 
ly predicted by the model, which was then used to suggest physical 
interpretations of the features. The predicted latitudinal distribution 
of region-2 Birkeland currents disagrees with S3-2 observations in a 
way that appears to be independent of details of the model, input 
inaccuracies, etc. Some implications of this discrepancy for the 
theory of the plasma sheet and magnetospheric substorms have 
been worked out. The computed total Joule heating rate in our 
modeling region is larger than would be estimated by a standard 
method, and the time-integrated Joule heating rate is about twice 
the change in model ring-current energy. Recently, our program 
has been converted for use in modeling a magnetic storm and one 
run has been made through the first few hours of the magnetic 
storm of 29 July 1977. A realistic model ring current was injected 
in the first few hours after the sudden commencement. 


§721 (DOE/ER/10734—T1) Exploration of thermal 
self-focusing in a plasma. Final report, 1 April-30 September 
1981. (Power Conversion Technology, Inc., San Diego, CA 
(USA)). 31 Oct 1981. Contract AC03-80ER10734. 19p. 
NTIS, PC A02/MF A0O1. Order Number DE82003014. 

Power-dependent radio propagation through a plasma 
(equivalent to about 20km of ionosphere) is measured under condi- 
tions suggesting a much faster plasma response than expected. This 
result, if verified and augmented, is of importance to over the hori- 
zon radar. 


5722 (INIS-mf—6160, pp 588) Calculation of energy 
spectra of fast electrons scattered in nondense media. Plet- 
nev, V.V.; Chesnokov, Yu.A. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5723 (LA-UR—81-2684) Thermonuclear runaways in 
thick hydrogen-rich envelopes of neutron stars. Starsfield, 
S.G.; Kenyon, S.; Truran, J.W.; Sparks, W.M. (Los Alamos 
National Lab., NM (USA); Arizona State Univ., Tempe 
(USA). Dept. of Physics; Illinois Univ., Urbana (USA). 
Dept. of Astronomy; National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Flight 
Center). 1981. Contract W-7405-ENG-36. 8p. (CO 
810871—4). NTIS, PC A02/MF A0Ol. Order Number 
DE82000582. 

From Workshop on gamma ray transients and related astro- 
physical phenomena; La Jolla, CA, USA (5 Aug 1981). 

A Lagrangian, fully implicit, one-dimensional hydrodynamic 
computer code was used to evolve thermonuclear runaways in the 
accreted hydrogen rich envelopes of 1.0 Msub solar neutron stars 
with radii of 10 km and 20 km. Our simulations produce outbursts 
which last from about 750 seconds to about one week. Peak effec- 
tive temperatures and luminosities were 2.6 x 10‘ K and 8 x 10‘ 
Lsub solar for the 10 km study and 5.3 x 10* K and 600 Lsub solar 
for the 20 km study. Hydrodynamic expansion on the 10 km nevu- 
tron star produced a precursor lasting about 10~* seconds. 
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REFER ALSO TO CITATION(S) 4872, 5049, 5976, 6069, 6084, 6241, 6243 


5724 (AD-A—093978) Ion-atom collisions. Final report 
1 September 1979-30 November 1980. Reading, J.F.; Ford, 
A.L. (Texas A and M Univ., College Station (USA). Re- 
ae Foundation). 19 Dec 1980. 27p. NTIS, PC A03/MF 


Theoretical studies of ion-atom collisions in the intermediate 
energy range have been carried out. Detailed comparisons to ex- 
perimental measurements of the inner shell processes of ionization 
and charge transfer have been made. 


5725 (ANU-P—771) Electron vacancy production in 
near-symmetric collisions of 100 Mev copper ions. Hay, H.J.; 
Pender, L.F.; Treacy, P.B. (Australian National Univ., Can- 
berra. Dept. of Nuclear Physics). Mar 1981. 14p. NTIS (US 
Sales Only), PC A02/MF AO1. 
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Using a high-resolution Si(Li) X-ray detector, characteristic 
K X-rays have been detected with targets of Cr, Fe, Cu, Ge and Se 
bombarded by 100 MeV Cu ions, equilibrated by passing through 
carbon. Cross sections for X-ray production, target-to-projectile va- 
cancy-sharing ratios and Ksub(a) to Ksub(§) ratios, were measured 
and compared to predictions of molecular-coupling theories. The 
results show little agreement with existing models based on rota- 
tional coupling in molecular-orbital states. 


5726 (CEA-CONF—5209) Charge transfer cross-sec- 
tions of argon ions colliding on argon atoms. Aubert, J.; 
Bliman, S.; Chan-Tung, N.; Geller, R.; Jacquot, B.; Van 
Houtte, D. (CEA Centre d'Etudes Nucleaires de Grenoble, 
38 (France). Service d’Ionique Generale). Apr 1980. 13p. 
NTIS (US Sales Only), PC A02/MF A0O1. 

From Meeting on low energy ion beams; Bath, UK (14 - 17 
Apr wy 

device has been built to measure charge changing cross- 

sections al argon ions colliding on argon atoms. It consists of an 
E.C.R. ion source (Micromafios) that delivers argon ions up to 
charge + 13. The ion source potential may be varied from 1 up to 
10 kVolts. A first magnet is used to charge analyze the extracted 
beam. For a given separated charge state, the ion beam is passed in 
a collision cell whose pressure may be varied. The ions undergoing 
collisions on the target are analyzed by a second magnet and col- 
lected. The pressure is varied in the collision cell in order to check 
that the single collision condition is satisfied. It is shown that the 
ions do two types of collisions: charge exchange and stripping 
whose cross-sections are measured. Interpretation of charge ex- 
change is proposed along yet classic theoretical approaches. As to 
stripping no available theory allows interpretation. 


5727 (CEA-CONF—5315) Multiphoton transitions in 
continua. Fabre, F.; Agostini, P.; Petite, G. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Atomique). Aug 1980. 6p. (CONF- 
en ). NTIS sus Sales Only), PC A02/MF 


From 7. international conference on atomic physics; Cam- 
bridge, MA, USA (4 Aug 1980). 


5728 (CEA-CONF—5497) First experimental evidence 
of an antiresonance in the two-photon ionization of Cs atoms. 
Morellec, J.; Normand, D. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Atomique). Jun 1980. 4p. (CONF-800614—5). 
NTIS (US Sales y), PC A02/MF AOl1. 

From 11. international quantum electronics conference; 
Boston, MA, USA (23 Jun 1980). 

We have measured the two-photon ionization cross-section 
of cesium atoms in the laser wavelength range of 460-540 nm. The 
agreement with theoretical calculations which predicted a deep 
minimum in sigmae values is satisfactory. 


5729 (CENBG—8017) Charge exchange cross section 
measurement in the H* VKr collisions. Abdriamonje, S.; 
Chemin, J.F.; Roturier, J.; Scheurer, J.N. (Bordeaux-1 
Univ., 33 - Gradignan (France). Centre d'Etudes Nu- 
cleaires). 1980. . (In French). (CONF-8007119— 
6(Summ.)). NTIS (US Sales Only), PC A02/MF AOl1. 

From Physical colloquium on atomic and molecular colli- 
sions; Louvain-la-Neuve, Belgium (2 Jul 1980). 


5730 (DESY-SR—79/30) Observation of resonance re- 
combination lines in electron excited Auger spectra of Gd. 
Gerken, F.; Barth, J.; Kobayashi, K.L.I.; Kunz, C. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many, F.R.)). Nov 1979. 13p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

Combined measurements of electron excited Nsub(4,5) 
Auger spectra and photoelectron emission on clean and oxidized 
Gd lead to a distinction between Auger lines originating from 4d —> 
continuum and 4d — 4f resonance excitations. Several Auger struc- 
tures are identified as due to the direct recombination of 4d°4f* 
states with the 4f and valence electrons. The shape of the most 
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prominent Auger line for oxidized Gd agrees perfectly with the 
Fano profile of the 4f photoemission intensity. 


(DOE/ER/06027—13) Research on atomic, molec- 

ular, and nuclear Progress December 1, 1980- 

November 30, 1981. Shafroth, S.M. (North Carolina Univ., 

Chapel Hill (USA)). 1981. Contract AS05-78ER06027. 23p. 
S, PC A02/MF A01. Order Number DE82001175. 

The primary experimental progress at TUNL since the last 
progress report has involved the study of Resonant Transfer and 
Excitation (RTE) of electrons from target atoms to highly ionized 
fast projectiles such as 67 MeV Si'"*, for example, where we expect 
a resonant transfer to take place. Progress is described on the sin- 
gles x-ray excitation cross section aspect of this problem. K x-ray 
production of Si and Ar in collisions with Si/sup q+/ energies 
ranging from 50 to 88 MeV and charge states 10, 11, 12 was stud- 
ied. 


5732 (DOE/ER/10348—19) Magnetic measurements of 
the transuranium elements and charge state characterization 
Progress report. Huray, P.G. (Ten- 
nessee Univ., Knoxville (USA). Dept. of Physics and As- 
tronomy). Aug 1981. Contract AS05-79ER10348. 32p. 
NTIS, PC A03/MF AO1. Order Number DE81030014. 
Individual report sections were processed for inclusion in the 
energy data base. 


5733 (DOE/ER/10817—1) _Electron-spin-polarization 

effects in low-energy electron diffraction, ion neu 

and metastable-atom deexcitation at solid surfaces. Walters, 

G.K.; Dunning, F.B. (Rice Univ., Houston, TX (USA). 

Dept. of Physics). 1981. Contract AS05-81ER10817. 15p. 
S, PC A02/MF AOl1. Order Number DE82001179. 

This project is directed towards development of new sur- 
face-sensitive spectroscopies based on electron-spin dependences in 
electron-atom- and ion-surface interactions. Spin polarization effects 
in LEED (i.e., PLEED) can be exploited to provide structural in- 
formation at crystalline surfaces. During the current contract year, 
a comprehensive study of nickel (110) has yielded polarization vs. 
energy profiles that are rich in structure and with surprisingly large 
peak polarizations (~ 20%). Addition of an ordered tellurium ad- 
layer significantly changes both the PLEED polarization and inten- 
sity profiles. Study of Te/Ni fractional order beams is expected to 
provide new insight on the potential of PLEED as a new diagnos- 
tic with particular sensitivity to adlayer properties. Work has begun 
on construction of a GaAs spin-polarized electron source that 
should provide improved accuracy and data acquisition rates in 
future PLEED experiments. 


5734 (ENICO—1098) Negative thermal ionization mass 


spectrometry. Second annual report. Delmore, J.E. (Exxon 
Nuclear Idaho Co., Inc., Idaho Falls (USA)). 1981. 
Contract AC07-791D01675. 12p. NTIS, PC A02/MF AOl1. 
Order Number DE82003035. 

This program was initiated in fiscal 1980 to investigate nega- 
tive thermal (surface) ionization as a means of generating ion beams 
from selected electronegative elements and molecules for the pur- 
pose of isotopic analysis. The first two years work has cleary de- 
fined the operating characteristics of this type of ion source. Major 
advances have been made in the preparation of ionization surfaces 
for negative ion production. The role of electrons emitted by these 
surfaces and associated problems have been clearly defined. Some 
ionization processes can be carried out at sufficiently low tempera- 
tures to circumvent the electron emission problem, others cannot. 
A magnetron type ion source and lens has been designed and will 
be constructed to overcome this problem for those elements that re- 
quire high ionization temperatures. Some of the elements/molecules 
that do not require the magnetron type source are Cl, Br, I, SFe, 
and BO». S, Se and Te require the magnetron, necessitating the re- 
scheduling of the study of these elements. An unexpected finding 
was that under special circumstances the scattering tail from nega- 
tive ions is reduced by at least three orders of magnitude over the 
tailing from positive ions. This facilitates the measurement of very 
wide ratios when using negative ions. 
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5735 (FIAS-R—57) Continuum in the atomic optical 
model. McCarthy, I.E.; Stelbovics, A.T. (Flinders Univ. of 
South Australia, Bedford Park. School of Physical Sci- 
— Dec 1979. 37p. NTIS (US Sales Only), A03/MF 

The optical potential in principle gives a complete descrip- 
tion of the effect of the target continuum on an electron scattering 
problem truncated to a discrete set of channels. A momentum-space 
form for the optical potential has been derived and computed for 
the continuum in various approximations for the case of hydrogen. 
The total ionization cross section is excellently reproduced in the 
weak-coupling approximation above 100eV by the most detailed 
model, and is tolerable as low as 50eV. 


electron 

Suzuki, I.H.; Weigold, E.; Brion, C.E. (Flinders Univ. of 
South Australia, ord Park. School of Physical Sci- 
— Dec 1979. 28p. NTIS (US Sales Only), PC A03/MF 

The binding energy spectra and momentum distributions for 
the valence orbital transitions of molecular oxygen have been ob- 
tained using the (e,2e) reaction at total energies of 400 and 1200eV. 
The outer zrsub(g) orbital is found to have a wave function which 
is significantly more extended in momentum space than that of the 
more tightly bound zrsub(u) orbitals. This is interpreted as arising 
from the single occupancy of the anti-bonding 7sub(g) orbitals. 
Peaks at 39eV and 47eV are assigned to sup(4,2) Zsub(g)~ in states 
on the basis of the observed momentum distributions. The momen- 
tum distribution and observed intensity for the 32.5eV transition 
supports the assignment of *PIsub(u) for this ion state. The meas- 
ured relative strengths for the various PIsub(u) and = sub(u) transi- 
tions are in qualitative agreement with CI and Green’s function cal- 
culations. 


5737 (FIAS-R—60) Momentum distributions and ioniza- 
tion potentials for the valence orbitals of hydrogen fluoride 
and hydrogen chloride. Brion, C.E.; Hood, S.T.; Suzuki, 
1.H.; Weigold, E. (Flinders Univ. of South Australia, Bed- 
ford Park. School of Physical Sciences). Feb 1980. 42p. 
NTIS (US Sales Only), PC A03/MF AO. 

The binding energy spectra and momentum distributions for 
the valence orbitals of HF and HCI have been obtained using (e,2e) 
spectroscopy with symmetric kinematics at 1200eV and 400eV. For 
HCI the strength of the innermost valence orbital (4sigma) is found 
to be significantly split among several ion states in the range 25eV 
to 4leV. The corresponding orbital in HF (2sigma) is however not 
significantly split among ion states. The measured momentum distri- 
butions are compared with the results of several calculatons of at 
least double zeta quality as well as with a one particle Green's 
function calculation of the generalized overlap amplitude. Agree- 
ment in shape is quite good for the innermost orbitals, but for the 7 
and outer sigma orbitals of HF the momentum distributions calcu- 
lated directly from the molecular orbitals are significantly more ex- 
tended in momentum space than the measured distributions. The 
Green's function calculations give momentum distributions in good 


agreement. 


5738 (FRNC-TH—954) Spectroscopic study of energy 
losses during the inelastic and elastic collision processes in a 
He* -He system. Julia, A. (Toulouse-3 Univ., 31 (France)). 
Jul 1980. 125p. (In French). NTIS (US Sales Only), PC 
A06/MF AO1. 

Thesis. 

Differential cross sections resulting from a collision of an 
He* ion beam with an atomic target are experimentally measured. 
The energy range extends from 3 up to 50 keV and the angular 
range extends from 15’ up to 3° (laboratory system). These cross 
sections are compared to theoretical cross sections proceeding from 
Mc Carroll method. Total experimental cross sections are given. 
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5739 (IAEA-R—1887-F) Electron-nuclear double reso- 
nance in solids: 1. Nuclear moments. 2. Uniaxial stress ef- 
fects. Final report for the period 1 December 1976 - 28 Feb- 
ruary 1979. Fainstein, C. (International Atomic Ener, By 
Agency, Vienna (Austria)). Jul 1980. 14p. NTIS (US 
Only), PC A02/MF AOl. 

Ligand ENDOR spectroscopy has been performed in fluor- 
ite-type single crystals under uniaxial stress along the bonding axis 
with either Yb** or Tm* paramagnetic impurities. Following 
Baker and Fainstein (1975) the frequency shift of the ENDOR 
spectral lines is related to the change in ion-ligand interaction with 
stress, the results thus obtained are compared with current models 
for an impurity ion in a lattice. 


(IAEA-R—2043-F) Theoretical study of charge ex- 
change, ionization and electron loss processes, relevant to 
controlled thermonuclear research. Final report for the period 
1 February 1977 -34A 28 February 1980. Janev, R. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Mar 
1981. 18p. NTIS (US Sales Only), PC A02/MF A011. 

The following processes have been studied: a) Single and 
double charge exchange in low, medium and high energy collisions 
of atoms with multiply charged ions; b) Excitation and ionization 
processes in low, medium and high energy collisions between multi- 
ply charged ions and atoms; c) Ion-ion recombination and ion-pair 
formation collision processes between hydrogen and alkali atoms 
(ions); d) Resonant and Auger processes in slow collisions of 
atomic particles with solid surfaces (including surfaces covered by 
a sub-monoatomic layer). Processes a) and b) are important for the 
“impurity problem” of magnetically confined tokamak plasmas, 
whereas processes c) and d) for the production and transport of in- 
tense neutral beams for plasma heating. 


5741 (IEA-DT—156) Study of the atomic motion in 
methanol by slow neutron scattering. Rodrigues, C. (Instituto 
de Energia Atomica, Sao Paulo (Brazil)). Feb 1979. 81p. (In 
Portuguese). NTIS (US Sales Only), PC A0S/MF AO1. 

Thesis (Ph.D.). 

Cold neutron scattering data are reported for methyl alcohol 
in the liquid phase at room temperature. The quasielastic scattering 
was interpreted using the Larsson and Bergstedt model, that takes 
into account intramolecular motions and molecular diffusion. On 
the basis of this model, one finds for the relaxation time of the hin- 
dered rotation of the CHs group within the molecule a value 2,4 x 
10-** sec. The analysis of the quasielastic scattering to the L-B 
model explain in a consistent way our experimental results in a 
range of momentum transfers of about 0.80 - 1.55A~*. In the inelas- 
tic region some structure is observed at energy transfers of 22, 17 
and 5 meV. The 17 meV energy transfer is associated with the 1-0 
transition of the torsional oscillations of the methyl group. The acti- 
vation energy for the above motion was calculated to be E=1.3 
kcal/mol, in good agreement with the value of the barrier height 
for internal rotation of the CHs in methanol. 


5742 (INIS-mf—6160, pp 289) Nuclear excitation at 
muon atomic capture. Batkin, I.S. 1980. (In Russian). NTIS 
(US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5743 (INIS-mf—6160, pp 286) K-Auger transitions 
(review). Babenkov, M.I.; Bobykin, B.V.; Zhdanov, V.S.; 
Petukhov, V.K. 1980. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5744 (INIS-mf—6160, pp 282) Noncoherent scattering 
of 662 keV gamma quanta by lead K electrons. Gavrilov, 
M.G. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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5745 (INIS-mf—6160, pp 64) Determination of K-flu- 
orescence yield of Sr and Sm atoms. a V.A.; Vor- 
ontsovskii, A.V. 1980. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5746 (INIS-mf—6160, pp 610) Channel decay competi- 
tion of the a 2S 1/2 > mesic atom level and possibility of 
neutral current effect observations. Grechukhin, D.P.; Solda- 
tov, A.A. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF A011. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5747 (INIS-mf—6160, pp 556) Effect of Auger process- 
es on annihilation decay of ‘Wheeler complexes in semiconduc- 
tors. Mokrushin, A.D.; Prokop’ev, E.P. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5748 (INIS-mf—6160, pp 555) Annihilation decay of 
bound a and positronium states on donor-acceptor 
pairs in semiconductors. Prokop’ev, E.P. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOI 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5749 (INIS-mf—6160, pp 554) Annihilation decay of 
positron and positronium states in heavily doped semiconduc- 
tors. Prokop’ev, E.P. 1980. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO0O1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5750 (INIS-mf—6160, pp 553) Positron annihilation in 
diamond-like semiconductors. Mokrushin, A.D.; Prokop’ev, 
E.P. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5751 (INIS-mf—6160, pp 587) Differential and integral 
charged 


characteristics of ese mg — = emitting from 
thick targets irradiated by bremsstrahlung beams. Baranov, 
V.F.; Demin, V.M.; Chesnokov, Yu.A. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5752 (INIS-mf—6160, pp 579) Measurement of brems- 
strahlung spectra for photon emission angles inequal to 0 deg. 
Astakhov, A.A.; Balitskii, V.A. 1980. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5753 (INIS-mf—6160, pp 290) Nuclear polarization cor- 
rections for the mesic atom levels of spherical even-even 
nuclei with 70 <= A <= 150. Batkin, I.S.; Ivankov, Yu.V. 
1980. (In Russian). NTIS (US Sales Only), PC A99/MF 
AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5754 (INIS-mf—6160, pp 222) Hamiltonian matrix ele- 
ments of two-cluster nuclei taking into account spin-orbital 
interaction. Maksimenko, V.N.; Chopovskii, L.L. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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5755 (INIS-mf—6160, pp 603) Set-up for measuring po- 
sitron life time in a substance. Zabolotnyi, V.D.; Anturey, 
Yu.P.; Popov, A.I.; Mishchenko, V.M.; Shl akhov, N.A.; 
Storizhko, V.E. 1980. (In Russian). Dep. S (US Sales 
y 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5756 (INIS-mf—6160, pp 591) Signal-to-noise ratio in 
the method of nuclear a- backscattering. Starodub, 
ati Yatis, A.A. 1980. (In Russian). Dep. NTIS (US Sales 
y, 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5757 (INIS-mf—6160, pp 590) Measuring projective 
ranges of 0.5-3.0 MeV eee anon oud chute tame ts Comet 
lium and nickel by the backscattering method. Bondarenko, 
V.N.; Zvyagintseva, L.N.; Kolot, V.Ya.; Storizhko, V.E.; 
Sukhostavets, V.N. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5758 (INIS-mf—6424, pp vp) Progress report on the 
work of the electron and ion diffusion unit. Crompton, R.W. 
Australian National Univ., Canberra). 1981. . NTIS 
S Sales Only). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


5759 (INIS-mf—6424, p ) Dissociation energy of 
Hs*. Elford, M.T. (Australlen yi tional Univ., Canberra). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


5760 (INIS-mf—6424, PP ) — scattering 
at thermal energies. Rodwell. Australian National 
Univ., Canberra. Research School ee y menneaedl Sin Lai 
Lam, LT; Watts, R.O. (Australian National Univ., Canber- 
ra. Research School of Physical Sciences). 1981. Dep. NTIS 
(US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


5761 oo ee it p vp) Electron attachment and 
attachmen 2 


it cooling in mixtures. Crompton, R.W.; 
Haddad, G.N. BP any National Univ., Canberra). 1981. 
Dep. NTIS (US Sales Only). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


5762 (INIS-mf—6424, spp vp) Models of three and four 
body electron attachment. Mahon, D.A. (Australian Na- 
tional Univ., Canberra). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


5763 (INIS-mf—6424, PP v1 vp) Effect of diffusion on the 
analysis of pulsed radiolysis drift tube experiments. Cassidy, 
R.A. (Australian National Univ., Canberra). 1981. Dep. 
NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


5764 (INIS-mf—6424, PP ‘P. Relatavistic effects in 
electron scattering by atoms. Sin Fai Lam, L.T. (Australian 
— Univ., Canberra). 1981. Dep. NTIS (US Sales 
y). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


64 PHYSICS RESEARCH 
6403 Atomic, Molecular, And Chemical Physics 


The origins, features and interpretation of triplet state e.s.r. 
spectra are described. Examples chosen for discussion include car- 
benes, nitrenes and excited polyacenes. Newly discovered triplet- 
state substituted aryl cations are described, the D - parameters of 
which give information as to mechanism of 77-stabilization of these 
unusual species. 


(IPPJ—411) Single-electron capture 
cited states in Ar™* + Na collision below 12 keV. 2. Relative 
population distribution in Ar* excited states. Matsumoto, A, 
Tsurubuchi, S.; Okuno, K.; Ohtani, S.; Iwai, T. (Nagoya 
Univ. NTIS (a Se ). Inst. of Plasma Physics). Aug 1979. 27p. 

¢ Sales Only), PC A03/MF A01 

Excitation cross-sections are obtained for each term of the 

Arll nl-states (nl = 4p, 4p’ and 4d) at 4 and 8 keV. The relative 
population distribution among the terms of a given nl-state can be 
interpreted in terms of statistics based on the building-up principle 
of molecule under radial coupling scheme. The relative population 
distribution among the multiplets in a given term is proportional to 
their statistical weight; spin-orbit recoupling at large internuclear 
separations is responsible for the population mechanism. The 
energy dependence of excitation cross-sections is discussed in con- 
nection with the Landau-Zener theory. 


5767 (IPPJ—422) Post collision interaction L Photoex- 
; Suzuki, 


Auger processes, 
Y.; Sasaki, T.; Mikuni, A.; Takayanagi, T. ed a Univ. 
(Japan). Inst. of Plasma Physics) Sep 1979. llp. NTIS (US 
Sales Only), PC A02/MF AO1. 

The L sub(2,3)MasMes Auger-electron spectra of Argon pro- 
duced by photoionization have been studied. The range of photon 
energy is from 249 eV, just above the Ls edge, to 270 eV. Closer 
the photon energy is to the threshold, the effect of the post-colli- 
sion interaction is more conspicuously observed as a shift of the 
peak and assymmetric profile in each Auger line. The observed de- 
pendence of energy shift upon the kinetic energy of photoelectron 
has been compared with the semi-classical theory after Niehaus and 
the mean lifetime for Auger decay of inner-shell hole is deduced to 
be 2.4 x 107 "* sec. 


(JINR—R-1-80-539) Measurement of residual po- 
inten of negative muons in gaseous hydrogen. Bystritskii, 
V.M.; Dzhelepov, V.P.; Zinov, V.G.; Rudenko, A.L,; 
Somov, L.N.; il'chenkov, V.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1980. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The residual polarization of negative muons in the ground 
state of Psub(u)- and du- atoms has been measured in experiments 
with a gaseous target filled with ultrapure hydrogen up to 40 atm 
on a muonic beam of the 680 MeV JINR synchrocyclotron. The 
values of residual polarization in protium Psub(u)(H)=0.3+-9% 
and deuterium Psub(u)(D)=1.0+-0.9% have been obtained. Ex- 
perimental estimation of Psub(u)(H) is consistent with the value 
calculated and does not contradict the statement that a muon prac- 
tically loses its polarization, already in an excited state of psub(j)- 
atom. Estimation of Psub(j)(D) is in a poor agreement with calcu- 
lations and experimental data indicating relatively weak effect of 
the process of exchange collisions of dsub(:)-atoms with deuterons 
for gaseous deuterium. But this value is close to the calculated one 
found earlier. 


5769 (JINR—R-4-80-632) Probability of shaking off 

fp-mesons at stopping of (uHe)* mesoatoms in matter. 

Gershtein, S.S.; Petrov, Yu.V.; Ponomarev, L.L; Popov, 

N.P.; Presnyakov, L.P.; Somov, L.N. (Joint Inst. for Nucle- 

ar Research, Dubna (USSR). Lab. of Theoretical Physics). 

bem - (In Russian). NTIS (US Sales Only), PC A02/ 
AOl. 
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Probabilities for shaking off ~~ mesic mesons at stopping in 
He, C, Al, Au mesic atoms (uHe)* produced due to the p-catalysis 
of nuclear synthesis reactions in dtp, tty and ddp mesic molecules 
are calculated. Effective coefficients # of u-meson attachment to 
He** taking into account shaking off ~~ are determined for the re- 
actions (dty)* — (u*He)* +n; (tty)* — (u*He)* +2n and (ddp)* 
— (u*He)* +n. @ is equal to 0.86x10~? and 7.8x10~? for the first 
and the third reactions respectively and 0.05 <= w <= 0.18 for 
the second reaction. 


5770 (JINR—R-4-13047) Quasipotential equation for 
muonic atoms of hydrogen isotopes. Bakalov, D.D. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1980. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

The Todorov like quasipotential is drawn explicitly for elec- 
tromagnetic interaction of two particles with spin 1/2 or 1 and pos- 
sessing an electromagnetic structure. Approximate equations (with 
the accuracy up to approximately a? terms including) for particle 
pairs with spin (1/2, 1/2), (1,1/2) and (1,1,) are obtained in the co- 
ordinate presentation. There have been calculated electromagnetic 
form factors of protons, deuterons and tritons as well the first non- 
vanishing relativistic corrections to the ground state hfs of the pp, 
dyu™~ and tu~ muonic atoms. It is stated that the quasipotential thus 
constructed can be applied to many-body problems as a correction 
to the Coulomb pairing potential as well. 


5771 (JINR-R—2-80-38) Redetermination of the adiaba- 
tic basis in the three-body problem with the Coulomb interac- 
tion. Kaschiev, M.; Matveenko, A.V. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1980. 1lp. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AOl. 

An attempt has been made to redetermine the adiabatic basis 
in the three-body problem which interact in accordance with Cou- 
lomb law by introducing a part of adiabatic corrections into the 
Hamiltonian of two-center problem. In this basis the dissociation 
limit of the corresponding molecule (energy of isolated atom) is ex- 
pressed by the one-state approximation. This is important for the 
setting up of boundary conditions for the Schroedinger equation. 
The coupling energy is calculated in the one-state approximation 
for eee* and pp” molecules. The comparison with analogous cal- 
culations in the classical approach are presented. 


5772 (JINR-R—4-13046) Relativistic corrections and 
corrections for electromagnetic nuclear structure to energy 
levels of u-mesic molecules. Bakalov, D.D. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 17p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. 

p-mesic molecules of hydrogen isotopes are considered as a 
system of three spin particles with electromagnetic interaction. An 
effective Hamiltonian of the system is constructed, taking account 
of particle electromagnetic structure and relativistic effects of a? 
order, which do not depend on particle spin orientation. A scheme 
of excitation theory is suggested, which applies nonrelativistic 
three-body problem solution with coulomb potential, built in the 
adiabatic approach for calculation of relativistic and connected 
with particle finite sizes of energy level shifts. With 10-* eV accu- 
racy calculated are errors for energy levels of all the known sta- 
tionary -mesic molecule states of ppp, dd, tty hydrogen isotopes 
and other three-body pdy, pty, dtu systems. Relative contributions 
of the investigated effects are discussed. 


5773 (JINR-R—17-80-47) Stochastic processes on chan- 
neling. Gavrilenko, G.M.; Fedyanin, V.K. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 16p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

The Markov approximation of the equation for the distribu- 
tion function of the channeling particle beam is constructed. It is 
used for the investigation of the transversal energy distribution. 
The two limits are considered: a)z<infinity, Eo— infinity, b) z— in- 
finity, Eo< infinity. It is shown that the first of it corresponds to 
the Lindhard’s equation. 
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5774 (KFTI—79-40, pp 74-77) Helium atom localiza- 
tion in a tungsten lattice. Skakun, N.A.; Dikii, N.P.; 
Svetashov, P.A. 1979. (In Russian). NTIS (US Sales Only), 
PC A05/MF AOl. 

In General and nuclear physics. 

Channeling and redistribution of the accelerated particle flux 
density in a single crystal medium were used for defining the loca- 
tion of helium atoms implanted into tungsten at 18 keV and the 
dose of 2x10" ion/cm?. Identification of helium atoms was carried 
out by means of the *He(d,p)*He reaction. Deuterons were acceler- 
ated up to 460 keV in an electrostatic accelerator. The angular 
scanning was made in the neighbourhood of the crystallographic 
axis <100> and of the planes (100) and (110) by a vacuum gonio- 
meter. *He atoms were shown to form complexes. Formation of 
configurations consisting of three helium atoms and vacancy and of 
two helium atoms and vacancy is most probable. 


5775 (LA-UR—81-2653) Polyacetylene and relativistic 
field-theory models, oe Campbell, D.K.; Fesser, 
K. (Los Alamos National Lab., NM (USA). 1981. Contract 
W-7405-ENG-36. 13p. (CONF-810864—3). NTIS, PC A02/ 
MF AO1. Order Number DE82000589. 

From International conference on low-dimensional conduc- 
tors; Boulder, CO, USA (10 Aug 1981). 

Connections between continuum, mean-field, adiabatic 
Peierls-Froehlich theory in the half-filled band limit and known 
field theory results are discussed. Particular attention is given to the 
phi* model and to the solvable N = 2 Gross-Neveu model. The 
latter is equivalent to the Peierls system at a static, semi-classical 
level. Based on this equivalence we note the prediction of both 
kink and polaron solitons in models of trans-(CH)/sub x/. Polarons 
in cis-(CH)/sub x/ are compared with those in the trans isomer. 
Optical absorption from polarons is described, and general experi- 
mental consequences of polarons in (CH)/sub x/ and other conju- 
gated polymers is discussed. 


5776 (RI—133) Characteristics of secondary particles in 
nucleus-nucleus interactions at 4.5 GeV/c nucleon. Bog- 
danov, V.G.; Perfilov, N.A.; Plyushchev, V.A.; Solov’eva, 
Z.1. (Radievyj Inst., Leningrad (USSR)). 1980. 22p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl1. 

Photographic emulsion nuclei were bombarded by deuter- 
ons, alpha-particles and carbon nuclei with momenta of 4.5 GeV/c 
per nucleon. Inelastic interaction characteristics, such as average 
multiplicities, their correlations, angular and energy distributions 
were studied as functions of the degree of target disintegration and 
of the mass of incident nucleus. Results were compared those for 
the case of proton-nuclear interactions. 


5777 (UCRL—15368) Calculation of integrals over ab 
initio pseudopotentials, McMurchie, L.E.; Davidson, E.R. 
(Washington Univ., Seattle (USA). Dept. of Chemistry). 
1979. Contract W-7405-ENG-48. 22p. NTIS, PC A02/MF 
A01. Order Number DE82001692. 

An approach is presented for the evaluation of the two dis- 
tinct types of one-electron integrals arising from the ab initio pseu- 
dopotentials introduced by Kahn and Goddard. The integrals are 
shown to reduce to a sum over products of angular and radial inte- 
grals, the latter being approximated by power and asymptotic series 
combined with appropriate recursion relations. The method is valid 
for arbitrary angular momenta of both the pseudopotential and the 
Cartesian Gaussian basis functions. 


5778 EXAFS study of hydrated manganese-exchanged A 
and Y zeolites. Morrison, T.I.; Iton, L.E.; Shenoy, G.K.; 
Stucky, G.D.; Suib, S.L. (Solid State Science Division and 
Chemistry Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Journal of Chemical Physics; 75: No. 
8, 4086-4089(15 Oct 1981). W-31-109-ENG-38. 

Analyses of the EXAFS of exchanged divalent manganese 
cations in small pore (A) and large pore (Y) zeolites reveal that the 
local environments of the cations in the zeolite are similar to the 
environments of Mn** in solution. Further, the EXAFS show no 
long-range order about the exchanged cations in the zeolite. The 
implications of the similarity of complexes in the zeolites and in 
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aqueous solution and the lack of long-range order about the intra- 
zeolite cations are discussed. 


5779 Effect of slot ends on ion extraction optics. 
Wooten, J.W.; Whealton, J.H.; McCollough, D.H. (Oak 
Ridge National Laboratory, , Oak Ridge, Tennessee a9 
Journal of _— Physics; 8 52: No. 10, 6418-6419(Oct 1981 

W-7405-ENG-26. 

A preliminary result is given for the transverse and longitu- 
dinal root mean square divergence angles for an ion beam travers- 
ing a sample finite slot accelerator design. The result is obtained 
using a finite element code to achieve a three-dimensional explicit 
solution for the extraction sheath resulting from the solution of the 
Poisson Vlasov equation. This is the first three-dimensional explicit 
sheath solution for a possible neutral beam accelerator electrode 
design. 


5780 Electronic screening in heavy-ion—atom collisions. 
Toburen, L.H.; Stolterfoht, N.; Ziem, P.; Schneider, D. (Pa- 
cific Northwest Laboratory, Richland, Washington 99352). 
Physical Review [Section] A: General Physics; 24: No. 4, 1741- 
1745(Oct 1981). 

A model is developed to describe the effects of screening by 
projectile electrons in heavy-ion—atom collisions. The effective nu- 
clear charge of the projectile is estimated as a function of the inter- 
action distance based on the spatial distribution of bound electrons 
derived from their electronic wave functions. Correlation of the ef- 
fective interaction distance with collisional energy transfer through 
the Massey criterion enables comparison of model predictions of ef- 
fective projectile charge with results obtained from differential-ion- 
ization-cross-section measurements. The model is found to provide 
a reliable estimate of screening for measurements involving fast 
helium and oxygen ions. 


5781 Comment on "A greater-than-grand ensemble”. 
Farquhar, I.E. ent of Theoretical Physics, Univer- 


(Departm 
sity of St. Andrews, St. Andrews, Fife KY16 9SS, Scot- 
land). Physical Review [Section] A: General Physics; 24: No. 4, 
2242-2243(Oct 1981). 

It is shown that an ensemble introduced to allow for vari- 
ation in the number of species of particles is merely a derivative 
version of the grand canonical ensemble. 


5782 Separable approximation for exchange interactions 
in electron-molecule scattering. Rescigno, T.N.; Orel, A.E. 
(Theoretical Atomic and Molecular Physics Group, Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physical Review [Sec- 
tion] A: General Physics; 24: No. 3, 1267-1271(Sep 1981). W- 
7405-ENG-48. 

We have formulated and applied a separable approximation 
for treating the nonlocal exchange interactions that arise in elec- 
tron-molecule collision problems. A separable representation of the 
exchange terms in the electron-molecule interaction potential is ob- 
tained by projection onto a finite set of Cartesian Gaussian func- 
tions and is combined with a single-center expansion of the direct 
potential terms that accurately treats the long-range, multipolar 
forces. An integral-equation method is used to obtain a solution of 
the set of coupled equations obtained in a body-frame formulation 
of the collision problem. The method is illustrated by application to 
low-energy e~ -Hz and e~ -LiH scattering in the static-exchange ap- 
proximation. 


5783 Double resonance, fluorescence spectroscopy, and 
hyperfine structure in Pr I. Childs, W.J.; Goodman, L.S. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review [Section] A: General Physics; 24: No. 3, 1342- 
1349(Sep 1981). W-31-109-ENG-38. 

Laser-fluorescence spectroscopy and the laser-rf double-reso- 
nance method are combined to classify lines in the Pr I absorption 
spectrum. The double-resonance technique is found to be particu- 
larly valuable for this purpose since, by focusing on the lower level 
of a transition, it leads in many cases to unique line assignments. 
Precise (~1 ppm) measurements are reported for the hyperfine- 
structure (hfs) constants of 15 low levels, and 0.5% values for 34 
higher levels. Classifications are given for many lines in the region 
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5746 <A<6148 A. Preliminary values are derived from the double- 
resonance data for the single-electron hfs integrals a/sub 4f/, a/sub 
5d/, a/sub 6s/, b/sub 4f/, and b/sub 5d/ for the low-electron con- 
figurations of Pr I. 


5784 Tonisation from the 4s, 4p, 4d and 4f sublevels of 
aay Gee ae Soe, LS (Los Alamos Scientific 
Lab., NM (USA)); m, D.H. (Pennsylvania State 
Univ., Univest Rew (U A). Journal of Ph B: Atomic 
and Molecular sics; 13: No. 13, 2645-2652(14 Jul 1980). 

Coulomb-Born-exchange calculations of the scaled or re- 
duced cross section for ionisation from the 4s, 4p, 4d and 4f sublev- 
els of hydrogenic ions with Z=infinity are made for several impact 
electron energies. The results are fitted to a simple form which is 
readily integrated over a Maxwellian distribution function. By fol- 
lowing the prescriptions given in earlier works by the authors 
(Sampson and Golden. J. Phys. B.; 11:541 (1978) and Golden and 
Sampson J. Phys. B.; 10:2229 (1977)) the results can be easily used 
to obtain approximate cross sections for direct ionisation from the 
n=4 sublevels of any ion with finite Z for which Z/N approxi- 
mately equal to 2, Where N is the number of bound electrons per 
ion. 


6404 Fluid Physics 


REFER ALSO TO CITATION(S) 4450, 6336 


5785 (INIS-SU—3, pp 131-135) Field theory models 
— tensor Bose condensate. Popov, V.N. (AN SSSR, Len- 
Matematicheskij Inst.). 1979. (In Russian). NTIS 

(US Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

To elucidate the problem on the possibility of relativistic 
analogues of the superfluid *He with collective Bose excitations 
forming tensor Bose condensate, the field theory model with eu- 
clidean operation functional is considered. The field theory contain- 
ing a wide spectrum of Bose particles proves that fermions cannot 
exist in a free state and a situation is realized which is analogous to 
confinement. 


5786 Study of unipolar arcs in a low-pressure mercury 
discharge. Johnson, C.T.; Lee, A.; Smeltzer, G.S. (Westing- 
house R and D Center, Pittsburgh, Pennsylvania 15238 
Journal of Applied Physics; 52: No. 11, 6543-6549(Nov 1981). 

An experimental study of unipolar arcs was conducted in a 
low-pressure mercury rf-generated plasma. The results were found 
to be consistent with the concept of a sheath mechanism for driving 
the unipolar arcs. Floating double-probe measurements yielded 
electron temperatures of ~2 eV and electron-number densities of 
~1x 10" cm™*. The variation of the unipolar arc current with (1) 
the electron temperature and density and (2) the metal surface area 
exposed to the plasma verified the predicted dependence of the arc 
current on the plasma parameters and the metal surface area. Final- 
ly, alternative mechanisms for sustaining the observed arcs by high- 
frequency rectification were ruled out on the basis of the recorded 
current waveforms of the unipolar arcs. 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 6592 


5787 (DOE/ER/40025—1) Elementary particles and 
high-energy physics. Progress report, January 1981-December 
1981. Nauenberg, U. (Colorado Univ., Boulder (USA). 
Dept. of Physics). Nov 1981. Contract AC02-81ER40025. 
22p. NTIS, PC A02/MF AO1. Order Number DE82003654. 

Research during 1981 is described. The tagged photon spec- 
trometer data collection is discussed. The MAC detector prelimi- 
nary results and performance testing are covered, and theoretical 
studies during the year are listed. These include supercooling in 
SU(5) to look into why there is a lack of magnetic monopoles in 
the universe, a study of mass generation of neutrinos in grand uni- 
fied theories, a study to determine whether dynamical symmetry 
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breaking for SU(2) x U(1) gauge theory of electroweak interactions 
is possible without the existence of fundamental Higgs scalars, and 
studies to determine the behavior of non-Abelian magnetic fields at 
high temperature. (GHT) 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 6056, 6120 


5788 (BNL—30186) Evidence for glueballs. Linden- 
baum, S.J. (Brookhaven National Lab., Upton, NY (USA); 
City Coll. New York (USA)). 1981. Contract AC02- 
76CHO00016. 3p. (CONF-810760—4). NTIS, PC A02/MF 
A01. Order Number DE82002220. 

From International conference on high energy physics; 
Lisbon, Portugal ° Jul 1981). 

Evidence for glueballs is presented from an analysis of the 
reaction 7~ p — phi phi n which does not exhibit OZI suppression, 
and related reactions. 


5789 (CEA-CONF—5254) Experimental study of the 
arip interaction with protons and deuterons at low energy. Ba- 
lestri, B.; Bertin, P.Y.; Coupat, B. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
de Mey oad Nucleaire a Haute a Jun 1980. Ip. 
(CONF- -- _tiacrriees NTIS (US Sales Only), PC 
A02/MF A\ 

From  _- symposium on few body problems; Sesim- 
bra, Portugal (3 Jun 1980). 


5790 (CEA-N—2150) Study of inclusive semi- io 

neutral current reactions in neutrino and antineutrino interac- 

tions between 12 and 200 GeV. Devaux, B. (CEA Centre 

d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
t. de Physique des Particules Elementaires; Paris-11 

Univ., 91 - Orsay (France)). 1980. 170p. (In French). 

NTIS _ Sales Only), PC A08/MF AO1. 


We're report here the results obtained in a detailed study of 
neutral current type reactions: antineutrino + Fe — antineutrino + 
X using the CERN-DORTMUND-HEIDELBERG-SACLAY col- 
laboration detector and a Narrow Band Neutrino Beam of the SPS 
at CERN. The detector and beam properties lead to a good knowl- 
edge of the resolution and contamination sources. Between 12 and 
200 GeV, the ratio of the inclusive cross-sections of neutral to 
charged current reactions is measured to be: 
Rsub(neutrino)=0.293 +-0.010 and Rsub(antineutrino) = 0.35 +-0.03. 
Within the experimental errors, there is no significant variation of 
those ratios with the incoming meutrino energy. The space-time 
structure of neutral current is dominated by the (V-A) component 
with a non-zero (V+A) term, up to 4.5 standard deviations. Fol- 
lowing Weinberg and Salam model, all results are consistent for a 
value of sin? theta(W)=0.24+-0.02. Because of the accuracy, it be- 
comes a reference value for that quantity. 


5791 (CONF-810869—3) Experimental hypernuclear 
physics. Bassalleck, B. (Carne ee Univ., Pittsburgh, 
PA (USA)). 1981. Contract AS02-76ER03244. 10p. (COO— 
3244-86). NTIS, PC A02/MF AOl. Order Number 
DE82000985. 

From TRIUMF kaon factory physics workshop; Vancouver, 
Canada (10 Aug 1981). 

Recent experimental results from the study of A- and =-hy- 
pernuclei through the (K~, 7*~) reaction are reviewed. New ex- 
periments which are just beginning or being actively prepared are 
also discussed. In addition, an outlook is given at possible first ex- 
periments that could utilize the much higher fluxes of a kaon-fac- 
tory. 


5792 (DOE/ER/01388—504) Weak-interaction experi- 
ments at low energies: results from atomic and nuclear phys- 
ies. Adelberger, E.G. (Washington Univ., Seattle (USA). 
Nuclear Physics Lab.). 1981. Contract AC06-76ERO1388. 
21p. NTIS, PC A02/MF A0O1. Order Number DE82001724. 
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Recent experimental results in the following areas of low- 
energy weak interactions phenomena are reviewed: (1) the parity 
violating eN force, (2) the parity violating NN force, (3) the v/sub 
e/ mass and (4) the electric dipole moment of the neutron. The 
standard model accounts well for most of the data in atomic and 
nuclear parity violation. The evidence for a finite neutrino mass 
suggests that modification to the standard model is required while 
the neutron electric dipole moment provides a constraint on the- 
ories of CP nonconservation. 


5793 (DOE/ER/02374—2, pp 68-82) P-alpha and 
alpha-alpha collisions at ultra-relativistic energies: a progress 
report. 1981. NTIS, PC A06/MF AOl. Order Number 
DE82003312. 

In Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1980-July 31, 1981. 

A summary of expectations from p-a and a-a collisions is 
given from a sample theoretical point of view and from some em- 
pirical data. These results form a kind of baseline for forthcoming 
results on the a-a and p-a experiments which were carried out in 
July 1980. 


5794 (DOE/ER/40033—7) Single-photon production at 
the CERN ISR. Linnemann, J.T. (Rockefeller Univ., New 
York (USA)). 25 Jan 1981. Contract AC02-81ER40033. 10p. 
Order 


(CONF-810154—1). NTIS, PC A02/MF AOl. 
Number DE82000648. 

From Drell-yam workshop/Rencontre de moriond; Les 
Arcs, Savoie, France (25 Jan 1981). 

A measurement of single photon production from p-p colli- 
sions at ISR energies is presented. A signal comparable tc single 7° 
production is found at large p/sub T/. A study of associated parti- 
cles favors production dominated by the first-order QCD process 
of gluon-valence quark production q g —> q y. 


(IAE—3241/1) Study on the 7p and 77 interac- 
am & Gs Se Ge at ee te a 
Psub(7rsup(+))=3.05 GeV/c. Alekseeva, E.A.; Kartamy- 
shev, A.A.; Makar’in, V.K.; Mukhin, K.N.; Patarakin, O.O.; 
Sulkovskaya, M.M.; Sustavov, A.F.; Surkova, L.V.; Cher- 
nysheva, L.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj eo 
gii). 1980. 43p. “in Russian). NTIS (US Sales Only), PC 
A03/MF A011. 

The results of total and differential cross sections of 2-prong 
event production in m*p interactions at psub(msup(+))=3.05 
GeV/c are presented. The following reaction channels 
(arsup(+)p—7rsup(+)p)sub(el), w*pom*ta*n and w* pomp 
were identified in 5615, 2523 and 3108 interactions, respectively, 
from the analysis of almost 84000 stereophotographs obtained using 
the 50 cm hydrogen bubble chamber. Cross sections of the reac- 
tions are obtained: osub(el)=7.02+-0.23 mb, o(a* w* n)=2.18+- 
0.16 mb and o(2* 7°p)=3.26+-0.24 mb. Total and differential 
cross sections of rho* - and A** -resonance productions are present- 
ed. Cross sections of elastic (7* 2*)- and (2* 7°) scatterings in the 
range of dipion masses of 0.28 <=msub(777)< =1.20 GeV and av- 
eraged spherical harmonics of <Ysub(L)sup(0)> are calculated 
using the method of extrapolation in pseudoperipherical approxima- 
tion. Phases of S:-, D2- and P; - waves as functions of dipion mass 
are found out using both energy-dependent and energy-independent 
methods. The scattering lengths are determined: asub(0)sup(2) =(- 
0.07 +-0.03)sub(z)sup(-1); a2?(3.8+-1.4)x10~* p~® 


(IFVE-OEIPK—80-36) Inclusive production of 
rho?- and phi-mesons in the K* p interactions at 32 GeV/c. 
Vorob’ev, A.P.; Gerdyukov, L.N.; Knyazev, V.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
rag Serpukhov. Inst. Fiziki Vysokikh E —- 1980. 

(In Russian). (SERP-E—78). *NTIS (US es Only), 
CASS ME AOl. 

Inclusive rhosup(o) and phi production has been measured in 

K* p interactions at 32 GeV/c. Total and semi-inclusive cross sec- 

tions, longitudinal and transverse momentum distributions, includ- 

ing <psUb(T)> vs, x dependence, for rho sup(o) and phi are pre- 

sented. No evidence for ‘a sea-gull” effect is observed. Comparison 
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with quark models strongly suggests the possibility that a large 
components of rhosup(o) and phi vector mesons are produced as 
fragmentation products of the incident particles. 


5797 (INIS-mf—6160, pp 211) A-N and A-A interac- 
tions. Kolesnikov, N.N.; Kopylov, V.A. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0O1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5798 (INIS-mf—6160, pp 210) Electromagnetic transi- 
tions in 1p shell hypernuclei. Amarasingam De Vendra; Ko- 
lespikov, N.N.; Prudkoglyad, A.V.; Tapasov, V.I. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOI. 

From 30. poe tones on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5799 te ey pe 209) Hypernuclei and super- 
nuclei. Kolesnikov, N.N.; Zhukhovitski, D.I. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6301) Elementary particles. Issue 3. 6. 
School of physics of ITEP. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1979. 99p. (In 
Russian). NTIS (US Sales Only), PC AOS/MF AOl1. 
Individual items from the report were prepared separately 
for the data base. (GHT) 


5801 (INP—1053/PH) Double scattering processes in 
arp D interactions at 21 GeV/c. Eskreys, A.; Eskreys, K.; Ki- 
sielewska, D.; Pawlik, B.; Suszycki, L.; Sliwa, K.; Zachara, 
M.; Abramowicz, H.; Bardadin-Otwinowska, M. (Institute 
of Nuclear Physics, Krakow (Poland)). 1979. 24p. NTIS 
(US Sales Only), PC A02/MF AOI1. 

The effects of double scattering are extracted from experi- 
mental data on 7 D interactions at 21GeV/c. Multiplicity, rapidity 
y, xsub(F) and psub(T) distributions for double scattering process 
are preseated. It is found that double scattering occurs in 11% of 
a~D interactions at this energy: its relative importance increases 
with the charged multiplicity N, and the largest absolute contribu- 
tion is at N=6 and 8. The multiplicity distribution for double scat- 
tering has mean <Nsub(-)>=1.83+-0.02 and dispersion Dsub(- 
)=0.92+-0.04. The distributions in rapidity, xsub(F) and psub(T) 
are similar to those of single scattering processes, but the reiative 
importance of double scattering increases at large psub(T) and at 
low xsub(F) or y. The distributions are similar at all multiplicities, 
and for 7* and 7. 


5802 (JINR—1-80-361) Experimental set-up for exclu- 
sive study of dp interactions with cumulative proton output. 
Vishnevskii, V.F.; Glagolev, V.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1980. 10p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

The experimental set-up for exclusive study of dp interac- 
tions accompanied by the output of cumulative protons at 10 GeV/ 
c using the resonance installation based on a streamer chamber with 
a liquid hydrogen target is considered. Estimates of effectivity of a 
trigger, background conditions and the accuracy of determining 
NN-and 7N-effective masses are obtained by simulation. 


5803 (JINR—1-80-488) Experimental data on cumula- 
tive production of positive and negative kaons in p-Pb interac- 
tion. Baldin, A.M.; Bondarev, V.K.; Ghiordanescu, N. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1980. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

Cross sections of cumulative K* and K~ -meson production 
in the 200-1000 MeV kinetic energy range at 90 deg, 120 deg, 168 
deg (l.c.s.) are measured. The ranges of kinetic energies and emis- 
sion angles mean that, according to the hypothesis of cumulative 
effect, the incident proton (8.9 GeV/c) interacts with a mass of a 
target which corresponds to 1.5-3.3 nucleon masses (the order of 
cumulativity). 
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5804 (JINR—R-1-80-15) Double charge exchange reac- 
tions of negative pions on nuclei with changing strangeness. 
Biryukov, Yu.A.; Gornov, M.G.; Drutskoi, A.G.; Lapush- 
~ S.V.; 9 anesyan, K.O.; Pichugin, A.P.; Ponosov, A.K.; 
a © -M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems; Moskovskij Inzhenerno- 
Fizicheskij Inst. (USSR)). a Tp. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1 
The double charge-exchange reactions of negative pions on 
nuclei with changing strangeness (7 +A -—> K* +mp+n7% 
a +A — w*+K°+mp+n7% 2 +A — K*+K°+mp+nr% 
7 +A —m* +K°+mp-+n7°) have been investigated. The experi- 
ments were performed at the 105 cm freon bubble chamber at the 
MEPhI (Moscow) with a 3.9 GeV/c pions minus beam. The cross 
sections, the mass spectra of the produced particles and proton mo- 
mentum spectra are presented. Intermediate resonance states are 
likely to play a substantial part in the reactions. The cross sections 
are quite measurable to study the reactions. The isobatic mechanism 
is a possible process responsible for the double charge-exchange re- 
actions. 


5805 (JINR—R-1-80-537) Study on the meson reso- 
nance production in pion-carbon interactions at 40 GeV/c. 
Angelo, N.S.; Balea, O.; Boldea, V. (Joint Inst. for Nucle- 
esearch, Dubna (USSR). Lab. of High Energy). 1980. 
9p. (In Russian). NTIS (US Sales Only), ‘A02/MF AOl. 
Results have been obtained on the production cross sections 
of rho, w and f mesons in 7~**C interactions at 40 GeV/c. The 
average multiplication of these resonances are <n(rho°)>=0.47+- 
0.05, <n(w)>=0.50+-0.06 and <n(f)>=0.05+-0.05. The trans- 
verse momentum square distribution of rho® mesons is well de- 
scribed by an exponential having the slope of 2.7+-0.4 (GeV/c)~*. 
The behaviour of <n(rho°)> vs rapidity in 7~'*C and 7 p interac- 
tions is different. This fact can be explained in the framework of 
the additive quark model. 


5806 (JINR—R-1-13055) Inelastic interactions of 4.5 
GeV/c protons with photoemulsion nuclei. Bannik, B.P 
Vokal, S.; Leskin, V.A. (Joint Inst. for Nuclear Reseasch, 
Dubna (USSR). Lab. of High Energy). oo 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

In inelastic collisions of protons with photoemulsion nuclei 
at 4.5 GeV/c data have been obtained on multiplicity of shower 
particles, energy spectrum of fast secondary protons with (2.5+- 
0.1) GeV average energy and energy spectrum of produced 
charged pions wth (640+-50) MeV average energy. The multiplic- 
ity, angular distributions and energy of particles arising from split- 
ting target-nuclei are also determined. Proton spectrum is approxi- 
mated by the degree dependence Esup(-y) at y=1.4+-0.1. Distri- 
butions of protons and m-mesons over rapidities have been ob- 
tained. 


5807 (LBL—13291) Multipion correlations in e* e~ an- 
nihilation at SPEAR. Goldhaber, G. (Lawrence Berkeley 


Lab., CA (USA)). Sep 
(CONF-810760—3). NTIS, PC A02/MF AOI. 
Number DE82001009. 

From International conference on high energy physics; 
Lisbon, Portugal (9 Jul 1981). 

Comparison between like charge and unlike charge particle 
distributions allows the study of both Bose-Einstein effects and of 
inclusive resonance production. Some results on the first of these 
topics are presented. The data presented here are based on 1.3 x 10° 
events at the psi/J and a much smaller number obtained in the E/ 
sub cm/ = 4 - 7 GeV region in the Mark II detector operating at 
SPEAR. The Bose-Einstein effects are obtained in terms of ratios 
of distributions of the Lorentz invariant quantities for two particles 
and the corresponding three-particle quantity. 


1981. Contract W-7405-ENG-48. 6p. 
Order 


5808 (RL—80-039) Polarization in K*tn charge e 
change scattering between 0.851 GeV/c and 1.351 GeV/c. 
Watts, S.J.; Bugg, D.V.; Carter, A.A. (Science Research 
Council, Chilton (UK). Rutherford and Appleton Labs.). Jul 
1980. 13p. NTIS (US Sales Only), PC A02/MF AO1. 
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The polarization parameter for K*n charge exchange scat- 
tering has been measured at five momenta between 0.851 GeV/c 
and 1.351 GeV/c for centre of mass angles -0.8 <cos theta* <0.8. 
Results from a phase shift resonances are observed. 


(RL—80-045) S = -1 baryons - an tal 
a. Gopal, G.P. (Science Research Council, Chilton 
). Rutherford and Appleton Labs.). Jul 1980. 66p. NTIS 

S Sales Only), PC A04/MF AO1. 

This review sets out to compile a spectrum of the more 
probable strangeness -1 Baryons from the claims of the different 
partial wave analyses and the total cross-section and production ex- 
periments. For this purpose recently published and preliminary un- 
published data in KN induced channels is reviewed and compared 
with predictions of various partial wave amplitudes. Results from a 
new partial wave analysis of the KN channel covering the range 
1470 to 2170 MeV in the c.m. are presented. The spectrum of 
Ysup(*)s and the values for their decay amplitudes are compared 
with the QCD based quark model of Isgur and Karl. New experi- 
ments are suggested to help determine the KN, TLAMDA and 72 
partial wave amplitudes with greater certainty. 


5810 (UH—511-350-79) Dimuon production by neu- 
trinos in the Fermilab 15-foot bubble chamber. Ballagh, H.C.; 
H.H.; Fretter, W.B. (Brookhaven National Lab., 
ton, NY (USA)). Jul 1979. Contract ‘AI22-80PC30032. 
ip NTIS, PC A03/MF A0O1. Order Number DE81025785. 
In a 326,000 picture exposure of the Fermilab 15’ Neon-Hy- 
drogen Bubble Chamber to the Quadrupole Triplet Neutrino Beam, 
62 dimuon candidates have been found: 0 w*p™, 54 wp p* and 
p*p-, and 8 u~ p~. The pp” candidates are consistent with back- 
ground. The ratio of opposite-sign dimuon events to single muon 
events is (0.39 +- 0.10) x 10~? for a muon momentum cut of 4 
GeV/c. There are 10 V° in the opposite-sign dimuon events, yield- 
ing a neutral strange particle rate per event of 0.6 +- 0.3. 
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= ALSO TO CITATION(S) 5703, 5795, 5809, 5892, 5916, 5943, 5951, 


5811. (CEA-CONF—5253) Search for dibaryonic reson- 
ances around 2.23 GeV. Argan, P.E.; Audit, C.; Botton, N. 
de; Faure, J.L.; Martin, J.; Schuhl, Cc; Tamas, G.; Vincent, 
E. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
ede (France). Service de Physique Nucleaire a Haute 
wus fay Jun 1980. Ip. (CONF- ~ aia, NTIS 
es Only), PC A02/MF AO1 

From European symposium on few body problems; Sesim- 

bra, Portugal (3 Jun 1980). 


5812 (CEA-CONF—5306) Quark fragmentation models 
for low-P(T) multiparticle production. Peschanski, R. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - gy 
(France). Service de Physique Theorique). Jun 1980. 

= 8006108—6). NTIS (US Sales Only), PC AOD) F 

From 11. international symposium on multiparticle dynamics; 
Bruges, Belgium (22 Jun 1980). 

We review different quark fragmentation models of non-dif- 
fractive hadron-hadron scattering, relying on the production of va- 
lence quark jets in the forward-backward direction. Their common 
feature is a mechanism in which one valence quark is slowed down 
to the central region, the other taking almost all the available 
center-of-mass-momentum. This ‘held-back’ effect is well under- 
stood in terms of constituent quarks and the parton interpretation of 
Dual Topological Unitarization. This scheme, allowing parameter- 
free predictions may lead to a systematic and theoretically con- 
strained use of the Q.C.D. parton model in low-P(T) scattering. 


5813 (CTOM—39668) Multipion production in diffrac- 

tive hadron reactions. Gagnon, R. (McGill Univ., Montreal, 

y nmng (Canada). Dept. ef Physics). 1978. 118p. Available 
from _—— Theses Div., National Library o Canada. 
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A hybrid model is presented in which a fireball seen as a 
dense set of overlapping resonances is dynamically formed and sub- 
sequently decays in cascade according to the statistical bootstrap 
model. Account is taken of isospin and G-parity conservation as 
well as of the finite widths of the produced resonances. This model 
allows an explicit calculation of the total density of states in a fire- 
ball. It is applied to diffractive pion dissociation on nucleon and nu- 
clear targets for which multipion mass distributions and relative 
cross sections are calculated. Agreement with available experimen- 
tal data is in general good. The general conclusion is that the model 
gives a satisfactory description of the three-pion events in the for- 
ward LPS sector and is very well suited to describe higher multi- 
plicity diffractive phenomena. 


5814 (CTOM—40134) Radioactive decays of vector and 
pseudoscalar mesons. Edward, B.J. (Alberta Univ., Edmon- 
ton (Canada). it. of Physics). 1978. 134p. Available from 
Canadian Theses Div., National Library of Canada. 

Thesis. 


The recent accumulation of radiative decay rates for vector 
and pseudoscalar mesons has made a test of the theoretical models 
feasible. Since the standard quark model and nonet symmetry 
schemes are not in agreement with these data, alternatives must be 
sought. In this thesis, VPy schemes with symmetry breaking are ex- 
amined. A hierarchy of possible symmetry breaking structures is 
outlined. Additional considerations, such as the OZI rule and 
vector meson dominance, are investigated. Mass splitting is used in 
two models to generate a symmetry breaking structure for the VPy 
vertex. Total agreement with experimental measurements is not 
found. Several general symmetry breaking schemes are also exam- 
ined. A number of models can explain most of the measured rates. 
Vector meson dominance is used to extend some of the more suc- 
cessful symmetry breaking VPy models to include other decay 
modes. Of all the Vy schemes studies, the general VPy model with 
nonet symmetry and SU(3) symmetry breaking is the most success- 
ful. Not only is it phenomenologically justifiable, incorporating the 
OZI rule and using standard mixing angles, but it accounts for a 
very wide variety of rates within SU(3) and SU(4). 


5815 (DAMTP—80/7) Possibility of oan mono- 

poles lighter than 1/a Msub(x) in grand unified theories. 
Scott, D.M. (Cambridge Univ. (UK). Dept. of Applied 
Mathematics and Theoretical Physics). Apr 1980. 3p. S 
(US Sales Only), PC A02/MF AO1. 

It is argued that in special cases monopoles may have masses 
significantly less than 1/aMsub(x) where Msub(x) is the mass of the 
heaviest vector boson in the grand unified theory under considera- 
tion. 


5816 (DOE/ER/01545—314) Chromostatics of two- 

quark systems. Milton, K.A.; Palmer, W.F.; Pinsky, S.S. 
{Ohio State Univ., Columbus (USA). t. of Physics). 
1981. Contract AC02-76ERO1545. 22p. S, PC A02/MF 
A01. Order Number DE82001181. 

An estimate for the mean-field potential between two heavy 
quarks (qq) is studied using Adler’s chromostatics. To do so, the 
pseudocolor charge algebra is worked out for the qq system in 
SU(n) of color, which had not been correctly presented previously. 
Using the leading-logarithm, renormalization group improved Eu- 
clidean action for the gluon fields, it is found the mean-field poten- 
tial depends crucially on the algebraic properties of the sources, 
and that while the quark-anti-quark (q anti q) system possesses an 
at-least-linear potential, as Adler showed, the qq system has infinite 
energy, and hence is decoupled from the physical spectrum. The 
physical states exhibit color screening. 


5817 (IFVE-OEIPK—80-95) Aii(1232)-contribution to 
the anti pp — p + X reaction in the region of triple Regge 
analysis. Khanumaya, B.; Sarycheva, L.I.; Arestov, Yu.I. 
Cee Komitet po Ispol’zovaniyu Atomnoj Eh- 
—_ SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
15p. (In om (SERP-E—122), N NTIS (US Sales 
Only), PC A02/MF AOl1. 
The AA** - resonances contribution to invariant X-distribu- 
tions of protons in the inclusive reaction anti pp—A** +X in the 
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range of triple Regge analysis at 32, 70, 100 and 400 GeV/s is de- 
termined. Inclussive structural functions fA(X) for A** (1232)-reso- 
nance are calculated. The proton structural functions fsub(p(A))(X) 
formed as a result of A** decompositions are obtained. They are 
rather flattened and reach the maximum in the range of X approxi- 
mately -0.8 - -0.6. The inclusive structural functions of “direct” pro- 
tons as the difference  fsub(p)sup(dir)(X)=fsub(p)(X)-14/ 
9fsub(p(A))(X) are determined. 


5818 (IFVE-OEIPK—80-122) Measurement of the kaon 
structure function. Knyazev, V.V.; Likhoded, A.K.; Uvarov, 
V.A.; Shlyapnikov, P.V.; De Vol'f, E.A. (Gosudarstvenny} 
Komitet a Is I'zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 12p. (In Rus- 
sian). NTIS (US Sales Only), PCA AOl. 

The first measurement of the kaon structure function is per- 
formed using the data on vector meson production in K* p interac- 
tions at 32 GeV/c. It is shown that inclusive spectra of the 
Ksup(*0+)(892), K°(prompt) and PHI, on the one hand, and rho®, 
on the other, determine the shape of Feynman variable x-distribu- 
tions of the valence anti s and u quarks, respectively, in the incident 
kaon, which are very close to the quark-fusion model predictions 
and the theoretical expectations for high-energy processes. 


5819 (IFVE-ONF—79-174) Production and decays of 
heavy leptons in vsub(u)anti vsub())N interactions. Kon- 
yushko, V.I.; Sokolov, A.A.; Nikitin, Yu.P.; Rubin, S.G. 
(Gosudarstvenny; Komitet po Ispol'zovaniyu " Atomnoj Eh- 

SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1978. 24p. (In Russian). (SERP-E—107) N NTIS (US Sales 
Only), PC A02/MF AO1. 

Leptonic and semileptonic decays of heavy leptons produced 
in vsub(j)N and anti vsub(u)N interactions are considered. General 
expressions for differential cross sections of these processes are ob- 
tained under the assumption, that weak currents have V, A arbi- 
trary space-time structure. Kinematical peculiarities of decay parti- 
cle spectra, the account of which makes easier the search of heavy 
lepton and allows one to define its mass, are considered. The nu- 
merical differential cross section calculations, the results of which 
confirm the existence of the above peculiarities, are carried out. 


(INIS-mf—6160, pp 200) Calculation of binding 
energies of light hypernuclei with realistic A-N potentials. 
Kolesnikov, N.N.; Verzhbitskii, V.V. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5821 (INIS-mf—6160, pp 199) Spectra of 1p shell hy- 

pernuclei. Amarasingam D.; Kolesnikov, N.N.; Tarasov, 

Me a (In Russian). NTIS (US Sales Only), PC A99/ 
AOl. 


From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5822 (INIS-mf—6301, pp 77-94) Neutrino properties 
and neutral currents with their participation. Tsukerman, IS. 
1979. (In Russian). Dep. NTIS (US Sales Only). 

In Elementary particles. Issue 3. 6. School of physics of 
ITEP. 

Data on the neutrino properties and neutral current with 
their participation, published in 1977-78 are presented in the lecture. 
Experimental and cosmological limitations on mass, life time and 
neutrino oscillations are discussed. Heavy lepton properties and 
their relation to neutrino are considered. Neutral current data in 
neutrino-electron, neutrino-proton interactions and in anti vsub(.)N 
interactions on nuclei are analyzed. Results of investigations of neu- 
tral currents in processes with m meson and strange particle pro- 
duction are given. The lecture material is based on the results pre- 
sented at the last four international comferences on high energy 


physics. 


5823 (INIS-SU—3, pp 226-249) Heavy quark produc 
tion in hadron-hadron collisions, Kartvelishvili, V.G.; Lik- 
hoded, A.K.; Slabospitskii, S.R. 1979. (In Russian). NTIS 


(US Sales Only), PC A25/MF AOl. 


64 PHYSICS RESEARCH 
6452 Particle Interactions And Properties - Theoretical 


From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

In the framework of a parton model and quantum chromo- 
dynamics heavy quark production in hadron-hadron collisions is 
elucidated. It follows from estimates that the cross section of 
“latent” charm particles production from the octet sector of the 
two-gluon annihilation with brake gluon release turns to be strong- 
ly suppressed (approximately 100 times) as compared with total 
cross section of the charm photoproduction. Main contribution into 
the cross section of PSI’ - meson production at high energies pro- 
vides the gluon “sea”. The relative part of PSI particle cascade 
production should increase with the energy descrease. The cross 
section of PSI production at low energies is also saturated mainly 
by gluon contribution. The cross section of y particles production 
is related to that of PSI particles. A parton model permits calculat- 
ing all characteristics of the inclusive meson production with 
“open” quantum numbers corresponding to heavy c- and b quarks. 


i pp 309-321) Asymptotic ne & to 
the investigation of binary processes with a large momentum 

transfer. Goloskokov, S.V.; Kudinov, A.V.; Kuleshov, S.P. 
(Joint Inst. for Nuclear Research, Dubna (USSR). 1979. (In 
Russian). NTIS (US Sales Only), PC A25/MF 

From 2. international conference on high whe ae and 
quantum field theory; Protvino, USSR (Jul 1979). 

The investigation of asymptotic behaviour of parameters of 
the process of hadron exclusive scattering with a large momentum 
transfer is fulfilled. A model independent approach to the study of 
binary reactions is proposed which is based on using the analyticity 
properties of large angle scattering amplitudes with account of 
power automodel asymptotics of differential scattering cross sec- 
tions, spin effects, crossing-symmetry and SU(3) symmetry. 7*~ p 
and K*~p interactions are considered as well as proton-proton, 
proton-neutron, proton-antineutron and antiproton-neutron interac- 
tions. Formulas for asymptotic amplitudes and differential cross sec- 
tions of the mentioned processes are obtained. The quantitative de- 
scription of number of processes in a broad region of angles and 
energies is carried out. The conclusion is drawn that the suggested 
approach provides the possibility of obtaining asymptotic ampli- 
tudes of arbitrary binary reactions. 


5625 (INIS-SU—3, pp 322-332) P odd asymmetry in 
deep inelastic scattering of polarized leptons by nucleons. 
Bilen’kii, S.M.; Motts, G.B. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1979. (In Russian). NTIS (US Sales 
Only), PC A25/MF 

From 2. en nt conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The problem of searching P-odd effects in deep inelastic 
processes with polarized leptons and neutral currents are discussed. 
Muon-neutrino and muon-nucleon interactions are considered con- 
cretely. P-odd asymmetry relations are obtained. It is shown that 
the parameter of the Weinberg-Salam theory sin? THETA can be 
determined directly from experimental data without assumptions on 
the process dynamics if P-odd asymmetries are measured. P-odd 
asymmetries measurement in a deep inelastic scattering of high 
energy muons by nucleons provides a possibility of checking the 
psub(e) universal character of lepton-nucleon weak interaction. 


5826 yn ty ap 333-341) Electromagnetic pi 

and proton form factors aQ?*a. Dubnichka, S. Go 
venska Akademia Vied, ya (Czechoslovakia). wa 
kalny Ustav); Meshcheryakov, V.A. (Joint Inst. for Nuc 
Research, Dubna (USSR). 1979. (In Russian). NTIS (US 
Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The behaviour of electromagnetic pion and proton form fac- 
tors at large values (Q?) is discussed. Within the framework of the 
method of dispersion relations the problem of appearance of more 
complicated form factor energy dependences as compared with 
degree dependences is elucidated. Asymptotic formulas for form 
factors at large values (Q?) are obtained. Experimental data on 
electromagnetic pion and proton form factors are analyzed. It is 
shown that the conclusions on asymptotic behaviour of hadron 
form factors depend on the account method of inelastic processes. 
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5827 (INIS-SU—3, pp 358-372) Production of showers 
with large psub(perpendicular) in hadron collision’. Ter-Mar- 
tirosyan, K.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretichesko) i 
poy mmm, Mmarars Fiziki). 1979. (In Russian). NTIS (US 
Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Production of hadron showers with large transverse mo- 
menta in hadron collisions is discussed. A simple mechanism of 
hadron shower formation on account of q anti q scattering is con- 
sidered. Gluon-quark and gluon-gluon scatterings are successively 
taken into account. The calculations of inclusive cross section of 
two showers production in p anti p collisions are performed. It is 
indicated that observation of these processes can provide interesting 
data on quark and gluon momentum distribution in hadrons. 


5828 (INIS-SU—3, pp 386-397) United description of 
soft and hard collisions of hadrons by means of a dual model. 
Enkovskii, L.L.; Bugrii, A.I.; Chikovani, Z.E. (AN Ukrains- 
koj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A25/MF A011. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

In the framework of a dual phenomenological model the 
problem of united description of soft (small transverse momenta, 
large distances) and hard (large transverse momenta, small dis- 
tances) hadron collisions is discussed. The model possesses the 
property of scale invariance in the region of fixed angles of scatter- 
ing. Asymptotic (Regge and self-similar) expressions for the inelas- 
tic proton scattering amplitude are obtained. The phenomenological 
scattering amplitude used in calculations is classified as the so- 
called dual amplitude with the Mandelstam analyticity. The differ- 
ential cross section of pp-scattering in a broad energy range is de- 
termined. 


5829 (INIS-SU—3, pp 577-581) High corrections to the 
sigmasub(tot)(e* e~—>hadrons) in quantum chromodynamics. 
Chetyrkin, K.G.; Kataev, A.L.; Tkachev, F.V. (AN SSSR, 
Moscow. Inst. Yadernykh Issledovanij). 1979. (In Russian). 
Dep. NTIS (US Sales Only). 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

In the framework of quantum chromodynamics the problem 
of correct calculation of the Ssub(tot)(esup(+)esup(-) — hadron) 
process. It is indicated that at modern energies the effective strong 
coupling constant anti asub(s) is not too small. In connection with 
this high corrections are obtained to the cross section of the proc- 
ess. The corrections enable the agreement of the theory with the 
experimental data. 


5830 (INIS-SU—3, pp 274-287) How hidden quark 

structure of hadrons reveals itself in inelastic particle-nucleus 

interactions. Nikolaev, N.N. (AN SSSR, Chernogolovka. 

a  eeenammesiiie Fiziki). 1979. Dep. NTIS (US Sales 
y). 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The problem of the hadron quark structure in hadron-nucle- 
us inelastic reactions (proton or pion reactions) is discussed. In this 
connection the correlation phenomena in multiparticle production 
on nuclear targets in the framework of the additive quark model is 
considered. The main attention is paid to knocked-out proton multi- 
plicity dependence on mean multiplicity of shower particles, the 
dispersion of multiplicity distributions and some others. It is shown 
that many features of particle-nucleus interactions are quite sensi- 
tive to the quark structure of hadrons. 


5831 (ITEP—102(1980)) Threshold phenomena. Bada- 
lyan, A.M.; Polikarpov, M.1.; Simonov, Yu.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1980. 41p. NTIS (US Sales Only), PC A03/MF AO1. 

The problem of existing of the Wigner-Baz’ cusps i.e. on ir- 
regularity in cross sections near the threshold of an inelastic chan- 
nel of reactions is considered. On example of the experimental cusp 
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and its theoretical analysis in the “Cu(p, y)®Zn and “Culp, 

a)*Ni reactions is discussed. It is shown that this example is evi- 
dence of a cusp due to a nearly pole and not a pure Wigner-Baz’ 
cusp. Especially attention is paid to YN systems like the AN-2N 
coupled channels. It is concluded from the analysis that the virtual 
poles in the AN system are inside the analyticity region of the 20 
MeV radius. The same is time for the =N poles. Therefore all *Ni 
states in YN systems exist. 


5832 (ITEP—147(1979)) Annihilation e*e™ — hadrons 
near N anti N threshold. Dalkarov, O.D.; Ksenzov, V.G. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. t.  Teoreticheskoj i 
Ehksperimental’no 
Only), PC A02. 

The energy dependence of the cross section for annihilation 
e*e” — hadrons near N anti N threshold is discussed in the cou- 
pled channel model. It is shown that strong attraction in the N anti 
N channel leads to some additional irregularity (not resonances) in 
the energy dependence of the cross section. 


j eg 1979. 12p. NTIS (US Sales 
AOl. 


5833 (ITF—80-53R) Light hadron and pion- 
hadron interactions in chiral invariant ‘bag’’ models. Musak- 
hanov, M.M. (AN Ukrainskoj SSR, Kiev. Inst. Teoretiches- 
koj Fiziki). 1980. 11p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

The chiral invariant generalization of MIT bag models, 
where the role of the Goldstone particles is played by pions, which 
interact with the surface of a quark “bag” and do not penetrate 
inside, is suggested. The chiral corrections to hadron masses which 
turn to be of gluon order are calculated. Calculations of the transi- 
tion B—-B’x(p) amplitudes resulted in reasonable values of con- 
stants of the pion-baryon bond. For example, the calculated width 
of A resonance, GITAA=85 MeV. 


5834 (JINR—E-2-80-502) QCD corrections to the weak 
hamiltonian and parity violation in the NN reactions. Dubo- 
vik, V.M.; Zamiralov, V.S.; Zenkin, S.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
ies 1980. 8p. NTIS (US Sales Only), PC A02/MF 
AOl. 


The gluon corrections to the weak interaction AS = 0 ha- 
miltonian are calculated taking into account for the intermediate 
distances x > msub(c)sup(-1). It is shown that these corrections 
give large negative contributions to the calculated values of gamma 
polarisation Psub(y) in np—dy and the asymmetry parameter 
Asub(pp) in p vector p—pp, so so that Psub(y) can even change 
the sign and Asub(pp) increases in the absolute value. 


5835 (JINR—E-2-80-503) Radiative corrections to P- 
odd asymmetries in deep-inelastic scattering of polarized 
muons on nucleons at TeV energies. Bardin, D.Yu.; Fedor- 
enko, O.M.; Shumeiko, N.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1980. 
14p. NTIS (US Sales Only), PC A02/MF AOI. 

The one-loop radiative corrections to the P-odd asymmetries 
A*~ and to the charge asymmetry in deep inelastic scattering of po- 
larized muons on nonpolarized nucleons are calculated in the 
energy range from hundreds of GeV to tens of TeV. The studies 
are based on the Weinberg-Salam theory and on a simple quark- 
parton model. The renormalization scheme used for the calculations 
of the one-loop approximation for the amplitude of lepton-quark 
scattering is described in detail. 


5836 (JINR—R-1-80-593) Study on dimensions of the 
region of secondary negative pion emission in 7pp, 7 n and 
aC interactions at 40 GeV/c. Angelov, N.; Akhababyan, 
N.; Balea, O.; Boldea, V.; Grishin, V.G.; Koval'ski, M.; 
Ponta, T.; Simich, L.; Khakman, S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1980. 12p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Space-time characteristics of the region of negative pion 
emission in the 7p, w~n and mC interactions at 40 GeV/c in 
lab.c.s. are determined by the identical pion interferency. In pion- 
nucleon interactions the radius of the region of negative pion emis- 
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sion r is equal to 1.9+-0.3 Fm, and the lifetime of the excited 
region tau =0.8+-0.2 Fm. For pion-carbon interactions these 
values are following: r = 3.4+-0.5 Fm, tau = 4.5+-2.1 Fm. It is 
found that in w~C interactions these characteristics depend on 
transverse momenta of secondary pions and on a number of inter- 
acting nucleons of a target nucleus r being smaller with the increase 
of pion transverse momenta. 


5837 (JINR—R-2-80-436) Global structure of the gener- 
al solution of the Chew-Low equations. Gerdt, V.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting ae and Automation). 1980. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

The Chew-Low equations for static p-wave mN-scattering 
are considered. The equations are taken as a system of three nonlin- 
ear difference eqUations of the first order which have the general 
solution depending on three arbitrary periodic functions. An ap- 
proach is suggested to the global construction of the general solu- 
tion based on the power series expansion over one of the arbitrary 
functions C(w), determining the structure of an invariant curve for 
the Chew-Low equations. It is shown that the initial nonlinear 
problem is reduced to the linear one in each order over C(w). By 
solving the linear problem the general solution is found in the first- 
order approximation in C(w). 


5838 (JINR—R-2-80-659) Deep inelastic Compton scat- 
tering as a test for a model with integer charged quarks. Efre- 
mov, A.V.; Ivanov, S.V.; Mikhailov, S.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A011. 

The conditions of employing the parton model for the yN > 
yX process are investigated. Characteristics are determined, meas- 
urements of which will be the best test in the model with breaking 
of colour symmetry. In the framework of the unified model with 
integer charged quarks available experimental data on deep inelastic 
Compton scattering of photons on protons are analysed. In the base 
of diagrams which takes place in the unified model the cross sec- 
tion of the yN — yX reaction with account for quark and gluon 
contributions is obtained. 


5839 (JINR-D—1,2-12450, pp 5-60) Study of the dif- 
fractive proton-proton and proton-nucleus interactions. Niki- 
tin, V.A. 1979. (In Russian). Dep. NTIS (US Sales Only). 

In 12. International school on high energy physics for young 
scientists. 

The diffractive scattering problem is reviewed in the lecture. 
Considered are the following aspects of studying the elastic scatter- 
ing of particles: scattering kinematics and the problem of subdivid- 
ing the elastic and inelastic processes; the method of magnetic spec- 
trometers; experiments with colliding beams at CERN; the method 
of recoil particles; measurement of the hadron interaction total 
cross sections. The elastic scattering differential cross sections in 
the range of diffractive peaks as well as the determination of both 
imaginary and real parts of the amplitude are described. Basic ex- 
perimental results of the diffractive scattering of different particles 
on protons, protons on light nuclei and of the pp scattering are de- 
scribed: differential cross sections, slope parameters, scattering am- 
plitudes. The experimental results are discussed in terms of the con- 
temporary theoretical concepts. The results are concluded to reaf- 
firm the validity of basic principles of the quantum field theory. 


5840 (JINR-D—2-11707, Cc 203-317) Lectures on 


charmed particles. Quigg, C. (Fermi National Accelerator 
Lab., Batavia, IL (USA); Chicago Univ., IL (USA). Enrico 
Fermi Inst.). 1979. Dep. NTIS (US Sales Only). 

In 11. International school on high energy and relativistic 
nuclear physics for young scientists. 

Lectures on concrete conceptions and results obtained in the 
field of charmed particle properties are presented. In the introduc- 
tory lecture the possibility of use of the quark model in describing 
hadron characteristics is considered. Very briefly gauge theories of 
the weak, electromagnetic and strong interactions are discussed. In 
the lecture called “Charmed particle spectroscopy” the SU(4) sym- 
metry is applied for building charmed meson and baryon states. 
Some estimates of charmed particle masses and general ideas on 
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decays of charmed particles are given. The third lecture is devoted 
to charmed particle production in electron-positron, hadron-hadron 
interactions and neutrino reactions. Summary of the experimental 
data on charmed particles such as d, chi, psi, c resonances, are col- 
lected in the fourth lecture. The last experimental results on the 
new states with masses approximately 10 GeV/c? which have been 
discovered in summer 1977 were discussed in the last lecture, in 
particular, the discovery of the upsilons. 


5841 (KFTI—79-48, pp 23-25) P-odd effects at elec- 
troexcitation of nucleon resonances. Rekalo, M.P.; Gakh, 
= = (In Russian). NTIS (US Sales Only), PC A06/ 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

P-odd effects have been calculated for the process of elec- 
troexcitation of baryon resonances on nucleons: e~ N-e~ N*. The 
structure of matrix elements of the operator of the hadron neutral 
weak current between N and N* states is studied. Obtained are the 
expressions for the structural functions, describing the cross section 
of the e~ Ne” N* process, in terms of the weak inelastic form fac- 
tors of a nucleon. The asymmetry of longitudinally-polarized elec- 
tron scattering by a nonpolarized nucleon target has been calculat- 
ed. As would be expected, the asymmetry is defined by P-invar- 
iance breaking both in hadron and in lepton neutral weak currents. 


5842 (KFTI—79-48, pp 26) Polarizability and gyration 
of elementary particles. Moroz, L.G. (AN Belorusskoj SSR, 
Minsk. Inst. Fiziki); Maksimenko, N.V. (Gomel’skij Gosu- 
darstvennyj Univ. (Byelorussian yt en (In Russian). 
NTIS (US Sales Only), PC A06/MF 

From Hadron electromagnetic hone in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

The ‘y-quanta scattering amplitudes have been determined 
and numerical estimates of proton polarizability and gyration have 
been made by means of the effective Lagrangian of the interaction 
of an electromagnetic field with hadrons, which takes account of 
particle polarizability and gyration. 


5843 (KFTI—79-48, pp 20-22) Effective hamiltonian 
for pion photoproduction on complex nuclei. Rekalo, M.P.; 
Gakh, G.I; Rekalo, A.P. 1979. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

A nonrelativistic expression has been obtained for the hamil- 
tonian of pion photoproduction on nucleons by using the Foldy- 
Wouthuysen transformation. The amplitude of the yN-+7N process 
is considered in a most general form, which makes it possible while 
calculating to employ the expression derived on the basis of analy- 
sis of pion photoproduction on nucleons in the resonance region of 
energies. Investigated are also the ambiguity of the Foldy-Wouth- 
uysen transformation for the operator of nucleon electromagnetic 
current connected with different equivalent (in the relativistic form) 
parametrizations of the expression for the nucleon electromagnetic 
current operator and the current parametrization in terms of elec- 
tric and magnetic nucleon form factors. 


(KFTI—79-48, pp 18-19) Sum rules at final 
energy and yp scattering in bi Up Gast sentmumee veatee. L'vov, 
A.I. (AN SSSR, Makhachkala. Fizicheskij Inst.). 1979. (In 
Russian). NTIS (US Sales Only), PC A06/MF A011. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

New dispersion relations for the p-scattering amplitudes of 
the sum rule type at a fixed t have been applied for calculating the 
differential cross sections of yp-scattering at the photon energy up 
to 400 MeV. The calculated values of cross sections and asymmetry 
satisfactorily agree with the experimental data. 


5845 (KFTI—79-48, pp 16-17) Sign of the 7° exchange 
contribution into the yp scattering amplitude. L'vov, A.I. 
(AN SSSR, Moscow. Fizicheskij Inst.). 1979. (In Russian). 
NTIS (US Sales Only), PC A06/MF AO1. 





From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

The sign of the contribution from 7°-exchange to the yp- 
scattering differential cross sections has been found to be erroneous 
in early theoretical papers. A new experimental value of difference 
of electric and ic proton polarizabilities (asub(p)- 
Bsub(p))sup(ex)=(8.4-+-5)x10sup(-43) cm* has been obtained from 
the data on low-energy ‘yp-scattering. 


(KFTI—79-48, pp 10-11) Pion 
and Pade Lebedev, A.I.; Mangazeev, B.V.; 
Fil‘kov, L.V. (AN SSSR, Moscow. Fizicheskij Inst.). 1979. 
(In Russian). NTIS (US Sales Only), PC A06/MF AO1. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

In solving the dispersion relations for the yN-—>aN process 
amplitudes by means of the iterative procedure it has been pro- 
posed to apply the Pade approximation method for summing the 
series obtained. Introduced is modification of the Pade approxima- 
tion, which provides a satisfactory description of nonresonance am- 
plitudes in the energy range from the threshold to 500 MeV. 


5847 (KFTI—79-48, pp a P-odd polarization ef- 
fects in and in bremsstrahlung. Baran- 
nik, V.P. 1979. (In Russian). NTIS (US Sales Only), PC 
A06/MF AOl1. 

From Hadron electromagnetic interactions in the resonance 
energy a Kharkov, Ukrainian SSR (30 May 1979). 

P. effects, caused by interference of weak and electro- 
magnetic mechanisms, are studied for the processes of lepton 
bremsstrahlung and lepton pair photoproduction on a polarized 
target. It has been shown that an account taken of the contribution 
from neutral weak currents leads to renormalization of those elec- 
tromagnetic structural functions which define the dependence of 
asymmetry on target polarization. 


(KFTI—79-48, pp 12-13) Simulation of multipole 


analysis ofthe 7p n process in the complete experiment 

conditions. Grushin, V.F.; Shikanyan, A.A. (AN SSSR, 
Moscow. Fizicheskij Inst.); Lejkin, E.M.; Rotvajn, A.Ya. 
(Moskovski ve Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki). 1979. (In Russian). 
NTIS (US Sales Only), PC A06/MF AO1. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

A multipole analysis of the yp—7*n process has been car- 
ried out on the basis of simulated experimental data. Incompatibility 
of the data does not cause any irregularities in the energy behav- 
iour of the only branch of the solution, unlike the case of an isoto- 
pic analysis of photo’. production on protons (yp—7*n, 7°p), 
when the wN-scattering phases are used. The conditions required 
for a complete experiment have been found which involve the data 
on angular distributions of the differential cross section, -asymme- 
try and on either T-asymmetry and the value of neutron polariza- 
tion for 90 deg, or on neutron polarization and the value of T- 
asymmetry for 90 deg. In the case of an incomplete experiment the 
point of solution branching leading to modification of the energy 
behaviour of branches has been proced to exist. 


5849 (KFTI—79-48, pp 14-15) Checking of dispersion 
relations for photoproduction amplitudes into the Ps3/1232/ 
resonance state. Mangazeev, B.V. (AN SSSR, Moscow. Fi- 
zicheskij Inst.). 1979. (In Russian). NTIS (US Sales Only), 
PC A06/MF AOl1. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

The available experimental data for the Msub(1+)sup(3/2) 
and Esup(3/2) amplitudes of pion photoproduction on nucleons in 
the Ps3(1232) resonance states have been shown to agree with the 
dispersion relations for these amplitudes up to Esub(y) approxi- 
mately equal to 800 MeV. The solution of dispersion relations for 
these amplitudes has the following characteristic features: the CDD 
zero of the Msub(1+)sup(3/2) amplitude takes place at Esub(y) ap- 
proximately equal to 800 MeV; the CDD zero of the Esub(1+) 
sup(3/2) amplitude is at the energies above Esub(y) approximately 
equal to 1000 MeV. 
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5850 (KFTI—79-48, pp 3-4) of the 
baryon resonances in the k ' ’ model. Kulish, Yu.V. 
a (In Russian). NTIS (US Sales Only), PC A06/MF 
AOl. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

It t has been shown that in any model in in the approximation of 
hadrons at rest some relations are valid for the amplitudes of pho- 
toexcitation of barion resonances with spins J> 1/2. Asub(esup(+-)) 
and Bsub(esup(+-)) in the terms of the spiral amplitudes of the 
aN-—N7 process these relations have the form Asub(esup(+-))=- 
1/2Bsub(e(sup(+-)). These relations are independent of the photon 
momentum, of the technique for resonance construction and of the 
structure of electromagnetic hadron current as well as of gluon cor- 
rections. For properly determined resonances D,3* (1510) and Fis* 
(1690) these relations are not valid. It is shown that when nucleon 
motion is taken into account the relations Asub(esup(+-))=-1/2 
Bsub(e(sup(+-)) are also not valid. 


5851 (KFTI—80-2) Manifestation of neutral weak cur- 

rents in the e*e~ annihilation. Rekalo, M.P.; Gakh, G.I, 

Korzh, A.P. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhni- 

a ‘aes 1980. 34p. NTIS (US Sales Only), PC A03/ 
AOl. 


The polarization effects, caused by the interference between 
electromagnetic and neutral weak currents mechanisms, are investi- 
gated for the inclusive V-meson production in the e*e~ - annihila- 
tion. The polarization states of the V-meson are discussed in detail. 
We use three decriptions of the V-meson polarization. They are: 
the 4-vector of spin and quadrupole tensor description, the polariza- 
tion vector description and the density matrix, formalis. The colli- 
sion of the polarized beams is characterized by the virtual photon 
and Z-boson density matrix in the helicity representation. 


5852 (LA-UR—81-2921) Lepton stability. Cooper, M.C. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 17p. (CONF-810986—2). NTIS, PC A02/ 
MF AO1. Order Number DE82002392. 

From Meeting of the division of particles and fields of the 
American Physical Society; Santa Cruz, CA, USA (9 Sep 1981). 

The problem of flavor-changing currents in the lepton sector 
is reviewed. The emphasis is on the experimental situation, with a 
brief discussion of the theoretical problems which are addressed by 
the measurements. 


5853 (LAPP-TH—18) What is happening to multiquark 
baryons. Hogaasen, H.; Sorba, P. (Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules). May 
1980. 6p. NTIS (US Sales Only), PC A02/MF AO1. 

We compare the theoretical expectations and experimental 
observations that should have relevance for multiquark baryons. 
Agreement between theory and experiments sometimes seems good 
and we discuss some urgent questions that experimenters might be 
able to answer soon. 


5854 (LBL—12884) Multi-particle correlation observa- 
bles in high energy nucleus-nucleus collisions. Stock, R. (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Lawrence Berkeley Lab., CA aie 
1981. Contract W-7405-ENG-48. 74p. (CONF-8105104—8). 
NTIS, PC A04/MF AO1. Order Number DE82001342. 

Fron? 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

Global features of exclusively measured events, including 
number correlations and vector correlations, and hybrid analysis of 
measurements of one or two specific fragments like spectator 
nuclei, high transverse momentum particles, polarization of one 
particle, etc., are considered. (GHT) 


5855 (LBL—13222) Soft-gluon effects in charmed-meson 
decays. Shizuya, K.I. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1981. Contract W-7405-ENG-48. 8p. (CONF- 
8106161—1). NTIS, PC A02/MF AOl. Order Number 
DE82000269. 





From Institute for Nuclear Study symposium on quark and 
lepton = Tokyo, Japan (25 Jun 1981). 

In D°- and F*-meson decays, QCD effects are expected to 
activate W-exchange processes (quark-annihilation processes), as 
shown in Figs. 2 & 3, which by themselves are strongly suppressed 
because of helicity mismatch. For example, the D° meson, on gluon 
emission, can flip its spin so that the subsequent weak decay pro- 
ceeds without helicity suppression. Hard-gluon emission from the 
D®° meson, evaluated perturbatively, enhances the D° decay rate (by 
~ 20%). Soft-gluon emission is an equally likely source of enhance- 
ments in charmed-meson decays, and indeed seems to be the domi- 
nant one. This soft-gluon effect in charmed-meson decays was stud- 
ied by a nonperturbative method that has theoretical foundations in 
QCD. The basic tool is a multipole expansion in QCD. The analysis 
is divided into three steps: virtual color-fluctuation of charmed 
mesons, separation of long-distance and short-distance phenomena 
by use of QCD multipole expansion, and evaluation of the soft- 
gluon effect. 


5856 (LBL—13398) Glueball and exotic-meson candi- 
dates. Chanowitz, M.S. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1981. Contract W-7405-ENG-48. 4p. (CONF- 
81098 ). NTIS, PC A02/MF A0Ol. Order Number 
DE82002948. 

From Meeting of the division of particles and fields of the 
American Physical Society; Santa Cruz, CA, USA (9 Sep 1981). 

The states seen in radiative psi decay at 1440 and 1640 MeV 
are discussed. It is argued that the former is almost certainly a glue- 
ball while the latter is probably either a glueball or a four quark 
anti ss(anti uu + anti dd) state. The present status and future verifi- 
cation of these assignments is discussed. 


(RL—80-046) Average charged particle multiplic- 
ities in pp, 7p and e*e™ interactions. Nandi, A.K. (Science 
Research Council, Chilton (UK). Rutherford and Appleton 


—_ Jul 1980. 9p. NTIS (US Sales Only), PC A02/MF 
AO0l. 


The average charged particle multiplicities in pp and 7p in- 
teractions, <nsub(ch)(s)>sub(pp) and <nsub(ch)(s)>sub(7p) re- 
spectively, are analysed in terms of the average charged particle 
multiplicity in quark-quark interactions, <nsub(ch)(ssub(qq))>. 
Also the average charged particle multiplicity in e* e~ interactions 
is compared with <nsub(ch)(ssub(qq)) > at 
ssub(qq)=ssub(e* )sub(e™ ). 


5858 (UM-P—78/66) Scaling and prescaling in quarkon- 
ium, Warner, R.C.; Joshi, G.C. (Melbourne Univ., Parkville 
(Australia). School of Physics). 1979. 45p. NTIS (US Sales 
Only), PC A03/MF AOl. 

Recent experiments in the upsilon region indicate the quark 
mass dependence of quark-antiquark bound state properties. Classes 
of quark-antiquark potentials exhibiting scaling of energy level 
spacing with quark mass are presented, and the importance of mass 
dependence of bound state properties in investigating the nature of 
the potential is emphasised. The scaling potentials considered are 
V=V(msup(1/2)r), which exhibits constant level spacing, and 
V=bmsup(a)rsup(8), and its generalizations, which has scaling of 
energy levels controlled by the exponents a and 8. The class of po- 
tentials yielding constant level spacing is shown to be consistent 
with the interpretation of the state recently observed at 9.46 GeV 
in e* e~ annihilations as a bound state of a new quark and antiquark 
with esub(p)= 1/3. 


(UM-P—80/30) Oscillation and of mass- 
nee electron and muon neutrinos. McKellar, B.H.J. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1980. 6p. NTIS (US Sales Only), PC A02/MF AO1. 

It is not necessary that the electron neutrino and muon neu- 
trino themselves have mass for oscillations to occur. For N neu- 
trinos, if one is massive, oscillations occur with unique oscillation 
length determined by the mass of the heavy neutrino, mimicing two 
neutrino mixing. Any observation of oscillations cannot therefore 
be regarded as evidence for a finite mass electron neutrino or muon 
neutrino. 


5860 (UM-P—80/31) Neutrino oscillation and 
muon decays in the - yg oo Fy 
B.H.J. (Melbourne Univ., Parkville (Australia). School of 
y> ee 1980. 8p. NTIS (US Sales Only), A02/MF 
Heavy neutrinos have been recognised as providing a possi- 
ble mechanism for muon number violating processes. Rates for 
these processes depend on neutrino mixing angles and masses. If the 
heavy neutrino mass is less than 400 MeV, the author shows that 
the present limit on muon neutrino - electron neutrino oscillations 
provides very stringent limits on the contribution of these processes 
to the rates for muon number violating processes. 


34) Phenomenological nucleon-nu- 

tris, L. (Melbourne Univ., Parkville 

(Australia). School of Fi Physics). 1980. 19p. NTIS (US Sales 
Only), PC A02/MF 

A phoneme Be ‘NN interaction which fits the deuteron 

properties and the elastic scattering data, is presented. The only pa- 

rameters are the pion, rho and omega masses and one overall 

strength. 


5862 (UM-P—80/38) Oscillations of massless neutrinos 
as a refractive phenomenon. Opat, G.I. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1980. 9p. NTIS 
(US Sales Only), PC A02/MF AO1. 

A phenomenology of neutrino oscillations is presented, based 
on the assumption that massless neutrinos are refracted in ordinary 
matter by an interaction, important at low energy, which causes 
transitions between neutrinos of differing kind. The predictions are 
experimentally distinguishable from those based on the vacuum os- 
cillations of massive neutrinos. 


5863 (UM-P—80/39) Phenomenological model for Ca- 
bibbo favoured charmed meson decays into three 

lors: Psub(C)—PPP. Miller, R.D.C.; McKellar, B.H.J. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1980. 38p. NTIS (US Sales Only), PC A03/MF AOl1. 

A phenomenological model for Cabibbo favoured charmed 
meson decays is constructed which alows for non-charmed interme- 
diate scalar and vector meson contributions. In all, twenty five 
modes permitted by the model are considered. The model depends 
upon a single free parameter. Quite reasonable consistency with 
present branching ratio data is obtained and it is found that for a 
few modes large scalar contributions could be present. Finally the 
resulting predictions on the twenty five modes are given and also 
results concerning the ratio UPSILON(D°)/ UPSILON(D*) are 
obtained. 


5864 (UM-P—80/42) T- and M- baryonia from e* e~ 
experiments. Ellis, R.G.; Joshi, G.C.; McKellar, B.H.J. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1980. 10p. NTIS (US Sales Only), PC A02/MF AOI. 

The relative likelihood of observing M- and T- baryonia in 
e*e~ annihilation experiments is investigated. The peak production 
cross section for M-baryonia below NN threshold is found to be 
approximately 10 times greater than the corresponding quantity for 
T-baryonia. 


5865 (UM-P—80/47) Massive neutrinos, the Goldberger 

- Treiman relation, and the 7 — ev ratio. McKel- 
lar, B.H.J. (Melbourne Univ., Parkville (Australia). School 
of Physics). 1980. 6p. NTIS (US Sales Only), PC A02/MF 
AOl. 

A neutrino of mass greater than 1 MeV provides a simple 
explanation of the residual Goldberger-Treiman discrepancy. How- 
ever this reduces the 7 — ev branching ratio below the classical V- 
A value, in contradiction with the present experimental observa- 
tion. 


5866 (UM-P—80/50) Influence of mixing of finite mass 
neutrinos on beta decay spectra. McKellar, B.H.J. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1980. 8p. NTIS (US Sales Only), PC A02/MF AOl1. 
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It is shown that neutrino mixing, of the type required for 
neutrino oscillations, will complicate efforts to determine the elec- 
tron neutrino mass from 8 decay spectra. The shape of the spectra 
will depend on the masses and mixing angles of all neutrinos which 
couple to the electron neutrino. 


5867 (UM-P—80/51) Muon electron scattering and neu- 
tral currents. Ellis, R.G.; McKellar, B.H.J. (Melbourne 
Univ., Parkville (Australia). School of Physics). 1980. 15p. 
NTIS (US Sales Only), PC A02/MF AOI. 

An analysis is made of the utility of muon-electron scattering 
as a process for detecting parity violations from the interference be- 
tween the electromagnetic and weak neutral currents. The scattered 
electron cross section has an asymmetry with respect to the polar- 
ization of the incident muon. The kinematics are optimized to maxi- 
mize this effect therefore giving the mininum number of muons re- 
quired to achieve a statistically significant asymmetry. With muons 
of energy 270 GeV this number is approximately 9 x 10". 


(UM-P—80/53) Neutrino oscillations and 
pe scattering. Halls, B.; McKellar, B.H.J. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1980. 10p. NTIS (US Sales Only), PC A02/MF A011. 

Electron antineutrino-electron scattering is modified in the 
presence of neutrino mixing and neutrino oscillation. In the Wein- 
berg-Salam model the results for reactor antineutrinos are insensi- 
tive to the degree of mixing, to the extent that the experiment of 
Reines, Gurr and Sobel cannot differentiate between no oscillation 
and complete disappearance of the electron antineutrinos from the 
beam. 


5869 (UM-P—80/55) Phase space quark counting rule. 
Wei-gin, C.; Lo, S. (Melbourne Univ., Parkville —— 
School of Physics). 1980. 24p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

A simple quark counting rule based on phase space consider- 
ation suggested before is used to fit all 39 recent experimental data 
points on inclusive reactions. Parameter free relations are found to 
agree with experiments. Excellent detail fits are obtained for 11 in- 
clusive reactions. 


5870 (UM-P—80/77) Neutrino oscillations in the early 
universe. McKellar, B.H.J.; Granek, H. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1981. 5p. NTIS 
(US Sales Only), PC A02/MF AO1. 

The primordial helium abundance in the Universe is deter- 
mined principally by the temperature at which the reactions involv- 
ing electron neutrinos inter-converting protons and neutrons go out 
of equilibrium. In the presence of neutrino mixing and oscillations 
there is the possibility that the conversion between neutrino fla- 
vours will influence this equilibrium and change the helium abun- 
dance. This possibility is investigated in this paper. 


5871 (UWThPh—80-35) Matrix elements and decays of 
baryons in a Bethe-Salpeter model with strong binding. Fal- 
kensteiner, P. (Vienna Univ. (Austria). Inst. fuer Theore- 
As Physik). 1980. 19p. NTIS (US Sales Only), PC A02/ 

The experimental consequences of a Bethe-Salpeter model of 
the baryons proposed by Kielanowski are studied in detail. The 
model gives good results for the electromagnetic and weak form 
factors of baryons. When combined with the meson model of 
Boehm, Joos and Krammer the model gives reasonable values for 
the strong decay width of baryon resonances. For the S-wave am- 
plitudes of nonleptonic decays the author obtains values with the 
help of a phenomenological quark-pion vertex. 


Reviews of experimental results from the polar- 

ized-beam program at the Argonne ZGS. Yokosawa, A. (Ar- 

onne National Lab., IL (USA). High Energy Physics 

iv.). Physics Reports: A Review Section of Physics Letters 

(Section C); 64: No. 2, 47-86(Sep 1980). 

Some experimental results from the polarized-beam program 

at the Argonne ZGS are reviewed. The main emphasis is placed on 
the elastic-scattering and total cross-section measurements. 


’ 
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REFER ALSO TO CITATION(S) 5792, 5917, 5929, 5929 


5873 (BONN-HE—80-10) Representations and Clebsch- 
Gordan of Z-metacyclic groups. Bovier, A.; Luel- 
ing, M.; Wyler, D. (Bonn Univ. (Germany, F.R.). Physika- 
lisches Inst), Jul 1980. 25p. NTIS (US Sales Only), PC 
A02/MF A011. 

We investigate finite groups of the form Zsub(n) SZsub(n) 
and give all irreducible representations and Clebsch-Gordan coeffi- 
cients in analytic form. Two subclasses are considered which seem 
to be important for applications: the M-metacyclic groups, which 
are important for spin systems and the K-metacyclic groups which 
are the the smallest finite groups that have an irreducible represen- 
tation of dimension p-1, where p is prime. 


5874 (CEA-CONF—5190) Generalized non-linear sigma- 
models with gauge invariance. Zinn-Justin, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de a Theorique). 1979. 17p. (CONF- 
7908137—1). NTIS (US Sales Only), A02/MF A011. 

From Cargese summer institute: recent developments in 
gauge theories; Cargese, France (27 Aug 1979). 

In these lectures we shall give a brief description of a family 
of models which generalize the non-linear sigma-model, and possess 
in addition a local gauge invariance without containing explicitly a 
gauge field. In the first section we shall review the well known 
properties of the non-linear sigma-model. In section II we charac- 
terize the largest class of boson field theories we know which have 
classically an infinite number of non local conserved currents. In 
section III we describe some properties of these theories as asymp- 
totic freedom and non perturbative spectrum in two dimensions. 


5875 (DOE/ER/01388—875) Some symmetries 
nuclei. Henley, E.M. (Washington Univ., Seattle (USA). 
Dept. of Physics). Sep 1981. Contract AC06-76ERO01388. 
75p. (CONF-810886—1). NTIS, PC A04/MF AOl. Order 
Number DE82002151. 

From Nuclear theory summer workshop; Santa Barbara, 
CA, USA (17 Aug 1981). 

Internal and space-time symmetries are discussed in this 
group of lectures. The first of the lectures deals with an internal 
symmetry, or rather two related symmetries called charge 
independence and charge symmetry. The next two discuss space- 
time symmetries which also hold approximately, but are broken 
only by the weak forces; that is, these symmetries hold for both the 
hadronic and electromagnetic forces. (GHT) 


5876 (INIS-SU—3, pp 445-453) Spontaneously broken 
realization of su in supergravity. Ferrara, S. 
(Comitato Nazionale per l’Energia Nucleare, Frascati 

(Italy). Laboratori Nazionali di Frascati; Trieste Univ. 
(Italy). Ist. di Fisica Teorica). 1979. NTIS (US Sales Only), 
PC A25/MF A011. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

It is shown that if supersymmetry is relevant for the physical 
world it must be broken either spontaneously or explicitly. Renor- 
malizability and simplicity are in favor of a spontaneous realization 
of the symmetry breaking. When supersymmetry is spontaneously 
broken the spinorial analogue of the Goldstone phenomenon 
occurs, namely massless particles arise in the spectrum of the 
theory which carry the same quantum numbers of the broken gen- 
erators Qsup(i) they are N spin 1/2 Goldstone fermions (gold- 
stinos). These particles may be eaten by spin 3/2 gauge particles 
(gravitinos) when supersymmetry is gauged. It is shown that both 
the Higgs effect and super Higgs effect have taken place. 8 of the 
spin 1/2 particles have been eaten by the spin 3/2 particles and 24 
of 70 scalars have been eaten by the spin 3/2 particles and 24 of 70 
scalars have been eaten by 24 of the 28 vector particles to provide 
them with mass. The conclusion is that the number of mass rela- 
tions is, in general, equal to r-1, where r is the rank of the algebra 
which generates the spectrum. 
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5877 (INS—356) Non-trivial realizations of the BRS su- 
persymmetry. Fujikawa, K. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). Oct 1979. 33p. NTIS (US Bales 
Only), PC A03/MF AO1. 

It has been previously shown that any BRS invariant n- 
“ghost” state *n> in gauge theory is generated by the BRS charge 
Q, namely, *n> = Q*n tilde> with a suitable state *n tilde> if 
Q*n> = 0. This fundamental property of the non-trivial realiza- 
tion of the nil-potent algebra is further clarified by deriving the de- 
composition rule for the BRS supersymmetry, which allows us to 
reduce a product of non-trivial BRS superfields into a set of irredu- 
cible superfields. We thus succeed in a complete classification of 
state vectors according to their representation content of the BRS 
supersymmetry. It is also noted that the non-trivial realization is 
characterized by a regular matrix form for the nil-potent charge Q 
in a certain sector of the Fock space. 


(JINR—E-2-80-483) Three-loop calculations in 
non-Abelian gauge theories. Tarasov, O.V.; Vladimirov 
A.A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1980. 24p. NTIS (US Sales 
Only), PC A02/MF AOl1. 

A detailed description of the method for analytical evalua- 
tion of the three-loop contributions to renormalization group func- 
tions is presented. This method is employed to calculate the charge 
renormalization function and anomalous dimensions for non-Abelian 
gauge theories with fermions in the three-loop approximation. A 
three-loop expression for the effective charge of QCD is given. 
Charge renormalization effects in the SU(4)-supersymmetric gauge 
model is shown to vanish at this level. A complete list of required 
formulas is given in Appendix. 


5879 (JINR—E-2-80-555) Parity violation in the few- 
nucleon systems as the quark-nuclear effect. 3. Circular polar- 
ization of photons at radiative of thermal neutrons by 


capture 
protons. Dubovik, V.M.; Obukhovskii, I.T. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
a! 1980. 15p. NTIS (US Sales Only), PC A02/MF 


The advantages of the quark-nuclear approach to the de- 
scription of parity violation (PV) effects are demonstrated by the 
example of the np — dy reaction. At small distances nucleons are 
considered as 3q - clusters of 6q - states with the configurations s® 
and s‘*p? PV is described by the standard electroweak model. 
Within this approach a possibility to explain the PV effect of Loba- 
shov and others in the np — dy reaction is found. 


5880 Lt ga men pp 72-73) CP invariance violation 
in gauge models of weak and electromagnetic interactions 
with righ right charged currents. Koval’chuk, V.A. 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AO1. 

From Hadron electromagnetic interactions in the resonance 
energy range; Kharkov, Ukrainian SSR (30 May 1979). 

The SU(2) x U(1) gauge model of weak and electromagnetic 
interactions with right charged currents is considered. This model 
naturally realizes the hypothesis that the space-time structures of 
electron and muon weak neutral currents are different, which leads 
to pe-universality breaking. It is shown to be possible that the CP 
invariance may be brought in the process of Higgs boson exchange. 
In this case the number of Higgs multiplets is determined by the 
lagrangian gauge invariance. Different effects of the CP invariance 
breaking are discussed. 


5881 (LAPP-TH—17) General classical solutions in the 
CPsup(n-1) model. Din, A.M.; Zakrzewski, W.J. (Grenoble-1 
Univ., 74 - Annecy (France). Lab. de Physique des Parti- 
cules). Apr 1980. 13p. NTIS (US Sales Only), PC A02/MF 
AOl. 


We study the classical solutions with finite action of the 
CPsup(n-1) non-linear sigma model in two dimensions. The general 
solution can be expressed explicitly in terms of n rational analytic 
functions. All solutions which are neither instantons nor anti-instan- 
tons turn out to be saddle points of the action. 
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5882 (LAPP-TH—20) Some relevant properties of 
SO(n) representations for Grand unified theories. Girardi, G.; 
Sorba, P.; Sciarrino, A. (Grenoble-1 Univ., 74 - Annecy 
(France). ‘Lab. de Ph ay ue des Particules). May 1980. 25p. 
NTIS (US Sales Onl ae A02/MF AO1. 

General properties of the SO(n) groups are examined, with 
emphasis on the usefulness of the Gel'fand-Zetlin basis for explicit 
calculations. The SO(n) representations containing a vector stabi- 
lized by subgroups of the type S[O(n-p) x O(p)], SU(k) x U(1) or 
SU(k) if n=2k, are characterized in view of selecting Higgs repre- 
sentations in SO(n) gauge models. Some useful properties of the 
SU(n) Gel'fand-Zetlin basis are given in the appendices. 


(LAPP-TH—21) Properties of general classical 
CPsup(n-1) solutions. Din, A.M.; Zakrzewski, W.J. (Greno- 
ble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules). ‘May 1980. 7p. NTIS (US Sales Only), A02/ 
MF AOl. 

The general classical solutions with finite action of the 
CPsup(n-1) model are displayed. Various properties of the solutions 
such as topological charge, action, Baecklund like transformations 
and stability are discussed. 


5884 (REU-ITP—396) Static, axially symmetric solu- 
tions of SU(2) monopoles. Horvath, Z.; Kiss-Toth, T. 
(Lorand Eoetvoes Univ., Budapest (Hungary). Inst. for 
Theoretical Pa Jun 1980. 14p. NTIS (US Sales Only), 
PC A02/MF 

The sabe oo for the most general axially symmetric ansatz 
are derived for SU(2) monopoles in the Bogomol'ny-Prasad-Som- 
merfield limit. The symmetries of these equations are described. 
The existence of an infinite parameter invariance group is pointed 
out. 


5885 (UWThPh—80-24) Analysis of horizontal 

tries in a minimal ose ~ ag poe ae noma pg gauge 
theory. Ecker, G.; Grimus, W.; Konetschny, W. (Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik). 1980. 34p. 
NTIS (US Sales Only), PC A03/MF A01. 

A left-right symmetric gauge theory of electroweak interac- 
tions is considered in which only one Higgs field and its charge 
conjugate couple to quarks. Among all possible parity transforma- 
tions those allowing for phenomenologically acceptable mass matri- 
ces are singled out. In such a theory arbitrary horizontal symmetry 
groups with unitary representations are investigated. Both for two 
and three quark generations essentially only one model emerges 
which is compatible with empirical constraints on quark masses and 
mixing angles. 


5886 Effect of a strong magnetic field and high tempera- 
ture on broken gauge theories. Chakrabarti, J. (Department 
of Physics and Astronomy, University of Rochester, Roch- 
ester, New York 14627). Physical Review [Section] D: Parti- 
cles and Fields; 24: No. 8, 2232-2237(15 Oct 1981). 

We explore the consequences on spontaneously broken 
gauge theories of a simultaneous presence of strong magnetic field 
and high temperature. 
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REFER ALSO TO CITATION(S) 5702, 5775, 5785, 5864, 5886, 6308 


5887 (CEA-CONF—5148) Toward a mean field theory 
of spin glasses: the TAP route revisited. de Dominicis, C. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service de Physique Theorique). Feb 1980. 
13p. (CONF-800254—3). NTIS (US Sales Only), PC A02/ 
MF AOl. 

From Common trends in particle and condensed matter 
physics conference; Les Houches, France (18 Feb 1980). 

After a sketchy derivation of TAP equations, we show first 
how one can recover two known results (Sherrington Kirkpatrick, 
and Sommers) by direct perturbation resommation a la Martin 
Siggia Rose. Going beyond perturbation, it is recalled that TAP 
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equations can be reduced to a one site self consistent problem in- 
volving several order parameters. The existence of a large number 
of solutions to TAP equations at low T forces us to choose a 
weight to be attributed to each solution. Also we are forced to 
reintroduce replicas to compute averages over the ensemble of so- 
lutions. In contradistinction to what usually occurs it is argued that 
here replicas are rather innocent. The uniform (white) average and 
the microcanonical average are briefly discussed. 


5888 (CEA-CONF—5530) Critical behaviour from the 

field theoretical renormalization group techniques. Brezin, E. 

(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 

Yvette (France). Service de Physique Theorique). Jul 1980. 

=. (CONF-8007120—1). NTIS (US Sales Only), PC A02/ 
AOl. 


From 1980 Cargese summer institute: phase transitions; Car- 
gese, France (16 Jul 1980). 

These few pages are nothing but a brief and incomplete 
survey of some of the ideas involved in the renormalization group 
approach. 


5889 (DAMTP—79/21) Miulti-instanton determinants 
for tensor product gauge-fields. Jack, I. (Cambridge Univ. 
(UK). Dept. of Applied Mathematics and Theoretical Phys- 
ics). Dec 1979. 20p. University of Cambridge, Dept. Ap- 
plied Mathematics and Theoretical Physics. 

Previous calculations of multi-instanton determinants for the 
covariant Laplacian are extended to the case where the self dual 
gauge field Asuby is a tensor product of two general independent 
self dual gauge fields. The result is expressed in a compact form 
involving the determinant for the gauge field in the fundamental 
representation and the topological density, and the conformal prop- 
erties are analysed. The treatment is specialised to evaluate the de- 
terminant of the covariant Laplacian with the gauge field in the ad- 
joint representation of the gauge groups SU(n), Sp(r) and O(n). 


5890 (DAMTP—80/2) Masses of monopoles in — 
unified theories. Scott, D.M. (Cambridge Univ. (UK). 
of Applied Mathematics and Theoretical Physics). 
1980. 1lp. University of Cambridge, Dept. Applied Mathe 
ematics and Theoretical Physics. 

The form the Bogomol’nyi bound (Sov. J. Nucl. Phys.; 24: 
449 (1976)) takes in grand unified theories is considered. In the con- 
text of certain approximations, which are detailed, the ratio of the 
mass of a monopole to that of a superheavy vector boson is calcu- 
lated. Lower bounds on the masses of these particles are given in 
terms of the mixing angles of the theory. The results are applied to 
the Spin(10) theory. 


(DESY—80/74) Roughening transition in Abelian 
lattice gauge theories. Muenster, G.; Weisz, P. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
oa .)). Jul 1980. 9p. NTIS (US Sales Only), PC A02/MF 

We study the width of the confining string between static 
quarks in Abelian lattice gauge theories using strong coupling ex- 
pansions. We consider gauge groups Zsub(n) and U(1) in 3 and 4 
dimensions. This extends previous work with Luescher, where 
SU(2) and Z2 were studied. In v = 3 dimensions we find evidence 
for a roughening transition. It is characterized by a divergence of 
the string width for an infinitely far separated quark antiquark pair, 
while the string tension remains non-zero. In v = 4 dimensions for 
the Abelian groups we do not have evidence for a roughening tran- 
sition away from a phase transition. 


5892 (HU-TFT—80-5(Rev.)) Test of Einstein locality. 
Roos, M. (Helsinki Univ. (Finland). Research Inst. for 
Theoretical Physics). Nov 1980. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. 

Einstein locality imples that spacelike separated coherent 
quantum systems do not interfere, and that all interferences must 
propagate with at most the speed of light. It then follows that the 
reaction e* e-—+K °antiK° must yield some Ksub(s)Ksuu(s) decays in 
apparent violation of P and C conservation. 
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5893 (HU-TFT—80-24) Correcting the kink gas double 
counting by an effective tial. Hietarinta, J.; Nemes- 
chansky, D. (Helsinki Univ. (Finland). Research Inst. a 
Theoretical Physics). 1980. 33p. NTIS (US Sales Only), PC 
A03/MF A011. 

We show how to improve the dilute gas expansion by in- 
cluding terms that correct double counting errors. The 1D double- 
well system is studied in detail. The effective correction potential 
diverges as the kink-antikink distance goes to zero and in this way 
provides a repulsive core to cut off the kink-gas density. Compari- 
sons with the kink mass give limits to the applicability of the uncor- 
rected kink gas. 


5894 (HU-TFT—80-29) Perturbation methods for the 
(almost) zero-modes and the Green function in = instanton 
gas background. Hietarinta, J.; Nemeschansky, D. (Helsinki 
Univ. (Finland). Research Inst. for Theoretical Physics). 
1980. 17p. NTIS (US Sales Only), PC A02/MF AO1. 

We formulate an approximation method which can be used 
to compute the almost zero modes and the generalized Green func- 
tion in the background of an approximate instanton gas solution. 
The main problem of choosing the starting point is solved by re- 
quiring that the Oth-order operator Ho annihilates the original iso- 
lated single-instanton zero modes. The Oth-order approximation to 
Ho~', on the other hand, is constructed from the free Green func- 
tion with local bumbs proviced by the one-instanton Green func- 
tion. 


5895 (IFVE-OTF—80-120) Particle in a self-consistent 
field, some exact solutions. Budanov, V.G. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 974 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). ~~ 19p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1 

Quantum models for a particle in the field, which have some 
exact solutions of associative self-consistent field problem are con- 
structed. Regularity of decomposition over inverse constant of clas- 
sical solution in collective coordinate scheme does not indicate a 
great value of energy in self-consistent field approximation. Particle 
excitations in the massive scalar field are examined in symmetric 
and degenerate vacuum cases. 


(IFVE-OTF—80-132) Equations for contour aver- 
ages in the non-Abelian gauge theory. Bazhanov, V.V.; Isaev, 
A. AP. (Gosudarstvenny, y) Komitt po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
bony - (In Russian). NTIS (US Sales Only), PC A02/ 
AOl 
Peculiarities of a functional equation for the Green simplest 
contour function have been studied. Singular members of the 
second variation derivative of the function in a lower order of the 
common perturbation theory have been calculated over a coupling 
constant. The simplest result has been obtained for smooth contours 
without intersections. The calibration theory in the two-dimensional 
space-time has been studied. It is shown that in this case the Green 
function satisfies an equation for a wave functional of a relativistic 
string. The investigation carried on has shown that the calculations 
of the singular functions have a nice geometric interpretation they 
are expressed in terms of a metric tensor and coefficients of the 
second quadratic shape of a smooth surface stretched on the con- 
tour. 


5897 (INIS-mf—6084, pp vp) Critical phenomena and 
a group formations, Castellani, C.; di 
Castro, C. (Rome Univ. (Italy). Ist. di Fisica). 1980. Dep. 
NTIS (US Sales Only). 

From Conference on the recent advances in statistical me- 
chanics; Poiana Brasov, Romania (30 Aug 1979). 

Our main goal is to guide the reader to find out the common 
rational behind the various renormalization procedures which have 
been proposed in the last ten years. In the first part of these lec- 
tures old arguments on universality and scaling will be briefly re- 
called. To our opinion these introductory remarks allow one to 
stress the physical origin of the two major renormalization proce- 
dures, which have been used in the theory of critical phenomena: 
the Wilson and the field theoretic approach. All the general proper- 
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ties of a “good” renormalization transformation will also come out 
quite naturally. 


5898 (INIS-SU—3, XY Ryan. Maximal growth of mean 
a a 


transfers. gunov, A.A.; M i 
ea ae Russian). NTIS (US Sales Only), PC A25/ 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The main associative multiplicity (AM) of particle produc- 
tion (n)sub(assoc:) in the binary inclusive process with high momen- 
tum transfers is discussed. It is shown that the AM quickly in- 
creases with energy growth almost attaining its maximum possible 
value. Depending on the character of behaviour of inclusive spectra 
at S-— infinity there exists either boundary conditions 
<n>sub(assoc.)sup(approximately $1/2) (weak spectrum decrease) 
or degree growth with index <1/2 (strong spectrum decrease). 
The conclusions derived considerably differ from predictions of a 
great number of theories which testifies to the importance of ex- 
perimental study of energy dependence of mean AM in the field of 
high momentum transferred. 


5899 (INIS-SU—3, pp 47-55) Scale solutions in vector 
theories. Arbuzov, B.A. 1979. (In Russian). NTIS (US Sales 
Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

An attempt is made to formulate a new approach to non-ren- 
ormalizable gauge theories. The approach is based on the possibility 
of realizing asymptotically “scale solutions” of main equations of 
the quantum field theory. As example of quantum renormalizable 
gauge field theory electrodynamics of vector particles has been 
chosen. Already in the first approximation it is elucidated that 
“scale” solutions and possibility of formulation of regular method in 
this theory can be realized only at certain determined “proper” 
coupling constant values. Among these “proper” values is a rather 
small one being by the magnitude order close to the experimental 
value of the coupling constant of the Salam-Weinberg theory. 


5900 (INIS-SU—3, pp 67-84) Effective interaction in 
quantum field . Shakhbazyan, V.A. (Erevanskij Fizi- 
cheskij Inst. (USSR)). 1979. dn. , NTIS (US Sales 
Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The paper is aimed at eliminating the difficulty related to 
turning a renormalized charge transformation into zero. Expressions 
obtained in the perturbation theory for the effective interaction are 
subjected to canonical transformation of an invariant charge of the 
renormalization group. The function realizing this transformation 
contains data on the Green total function. A simple procedure is 
suggested which allows establishing the above transformation func- 
tion with a fair accuracy. Correct expression for the effective inter- 
action in the one-charge variant of the quantum field theors ob- 
tained. The results are applied to quantum electrodynamics and 
Yang-Mills theory. In both cases the theory has no charge zero dif- 
ficulty and a quantitatively identical asymptotic behaviour is ob- 
tained. On renormalized charge calculation a final different from 
zero result is obtained. In conclusion the unambiguity of the sug- 
gested procedure is discussed. The conclusion is drawn that in the 
quantum field theory in traditional Lagrangian formulation there 
are sufficient resources for obtaining correct results. 


5901 (INIS-SU—3, pp 85-98) Screening solutions in 
scalar of Ano, A.V.; Solov’ev, V.O.; 
Taranov, A.Yu. 1979. ( (In Russian). NTIS (US Sales Only), 
PC A25/MF AOl. 

From 2. international conference on high energy physics and 


quantum field theory; Protvino, USSR (Jul 1979). 
The study is devoted to the investigation of classical solu- 


tions in scalar electrodynamics with external current. Obvious solu- 
tions of equations for a special class of external currents are given. 
It has been found that the solutions possessing full screening prop- 
erty exist not only in the massless but also in massive electrodynam- 
ics, these solutions energetically being more advantageous than the 
ordinary Coulomb solutions not depending on the external charge 
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value. Two phases of the theory are discussed, which with charge 
increase transform into the screening one. Stability of screening so- 
lutions is proved for small and mean values of the external charge. 
Under the stability of the solution it is understood positive definite- 
ness of the square part of Hamiltonian in the vicinity of the screen- 
ing solution. It is shown that screening solutions realize at least 
local energy minimum. 


5902 (INIS-SU—3, pp 124-130) Scale invariant behav- 
jour in deep inelastic domain and asymptotics on the light 
cone. Kiselev, A.V. 1979. (In Russian). NTIS (US Sales 
Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The one-to-one co: between the scale invariant 
behaviour of the electromagnetic form factor F(q, p) (here q and p 
are fourmomenta of virtual photon and nucleon, respectively) and 
asymptotic decomposition on a light cone has been found. It is 
shown that under certain boundary conditions the main asymptotics 
F tilde (x, p) at x? approximately equaling 0 is determined by the 
form factor behaviour in the field of physically accessible negative 
q*. 


5903 (INIS-SU—3, pp 168-182) Generalization of a 
string model in terms of . Barbashov, B.M.; an 
enko, V.V.; Chervyakov, A.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1979. (In Russian). NTIS (US Sales 
Only), PC A25/MF A011. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The geometrical approach to the theory of one-dimensional 
extensive relativistic object with world surface of constant average 
curvature in three- and four-dimensional space-time is described. It 
is shown that in the three-dimensional space-time he theory is re- 
duced to one nonlinear equation. The dynamics of one-dimensional 
extensive object at ordinary approach is completely determined by 
equations of motion and additional conditions. On generalization of 
the Minkowski string model for four-dimensional, space-time the 
theory of one-dimensional relativistic object with world surface of 
constant average curvature in normal direction in contrast to the 
three-dimensional case is reduced to the system of two nonlinear 
equations. For the solution of the system of nonlinear equations by 
the method of the inverse scattering problem the Lax operator rep- 
resentation is used. The suggested generalization of the relativistic 
string model differs from the previous ones by the fact that in the 
theory the invariance relative to the choice of coordinates U! and 
U? (U' and U? are new dynamic variables) on the world surface of 
the string is preserved. It is precisely this circumstance that per- 
mits. 


5904 (INIS-SU—3, pp 183-192) Quantum string de- 
scription of Yang-Mills fields. Pron’ko, G.P. 1979. wins Rus- 
sian). NTIS (US Sales Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

A new method of the description of gauge fields with the 
SU(2) group is proposed. Quantum strings with inner degrees of 
freedom play a part of the main object of the theory. As to the 
strings, they appear as gauge invariant states while the necessity of 
inner degrees of freedom is dictated by the hamiltonian type of the 
Yang-Mills field. The formalism for simple strings without self- 
crossings is generalized for a randora quantity of noncrossing 
strings. For the description of string interaction (crossings) process- 
es the second quantization in string space is used. 


5905 (INIS-SU—3, pp 193-213) Two-dimensional gauge 
fields with independent potential values at each point. Oksak, 
bf . (In Russian) | NTIS (US Sales Only), PC A25/ 
1 


From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The quantum (or Feynman) measure for self-actioning non 
Abelian gauge field with Lagrangian -1/4g? (F sub(lambda yp), 
Fsub(lamda y)) in the two-dimensional euclidean space R? is con- 
structed. The gauge field state in R? is constructed as a certain limit 
of gauge field states on a two-dimensional lattice when the lattice 
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step a tends to zero. For constructing gauge field states in R? the 
graph language has been used. By means of the procedure of transi- 
tion from approximating lattices or graph states to continuous limit 
it has been found that the quasifree gauge field in R? belongs 
namely to the latter type of states. As gauge invariance field state 
in R? with independent values at closed contours limiting inpairs 
non crossing regions, it is fully characterized by Wilson variable 
distributions from closed contours without selfcrossings. 


5906 (INIS-SU—3, pp 471-475) New method of calcu- 

lating a statistical sum for some lattice models. Stroganov, 

Lea 1979. (In Russian). NTIS (US Sales Only), PC A25/ 
AOl. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

A new method of calculating a statistical sum for some lat- 
tice models is proposed. The T’ inverse matrix is constructed with 
an auxiliary P matrix of the r*xr? dimension. The p~' inverse matrix 
is recorded in a unit form and transposed while the units are not 
transposed. A new weighting system W’'(i) is created and the corre- 
sponding to it T’ transition matrix is a candidate for inverse matri- 
ces for the initial T matrix. 


5907 (INIS-SU—3, pp 495-499) New method of regular- 
ization of F diagrams. Verdiev, I.A.; Kerimov, G.A. 
(AN Ehstonskoj SSR, Tartu. Inst. Fiziki). 1979. (In Rus- 
sian). NTIS (US Sales Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

A new method of regularization of Feynman diagrams - spin 
regularization based on analytical dimensional continuation of field 
representation space is proposed. As an example 2+ 1 component 
fields describing the j spin particle are considered. In a new method 
spin regularizations of Feynman integral divergence manifest them- 
selves as j simple poles. Owing to exponential decrease of the Mc- 
Donald K-function at great values of an argument separation of 
Feynman integral divergences is basy to realize performing calcula- 
tions in the coordinate representation. 


5908 (INIS-SU—3, Pp 3-17) Quantization in curved 


space-tipe. Uhlmann, A. 1-Marx-Universitaet, Leipzig 
(German Democratic Republic). Sektion Physik). 1979. 
NTIS (US Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Some problems of interest in a “Riemannian” quantum field 
theory in curved space-time are considered. One-particle Hilbert 
spaces for spin Zero and the Hamiltonian for these particles are con- 
structed. It is indicated how to proceed to the spin-one case. The 
one-particle spaces are shown to be sufficient for the construction 
of a free quantized field via the second quantization method. The 
method proposed reduces to the usual procedure in the flat case, 
and is technically a quite straightforward generalization of the 
known methods if there are metrics showing time-like symmetries. 
A general definition of a Hilbert subspace and the equation of 
motion are given. 


5909 (INIS-SU—3, pp 136-157) 0(3) symmetric mono- 
poles and instantons. Alexander Bais, F. (Leuven Univ. (Bel- 
ium). Inst. voor Theoretische Fysica). 1979. NTIS (US 
ies Only), PC A25/MF AO1. 
From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 
Some of the recent works on the construction of spherically 
0(3) symmetric configurations in gauge theories are reviewed and 
summarized. The emphasis is given to magnetic monopoles. A rela- 
tionship between monopoles and instantons located on a line is dis- 
cussed. Some basic aspects of nanabelian monopoles are pointed 
out. The paper involves various aspects of the notion of spherical 
symmetry: SU(2) embeddings, the allowed magnetic charges, and 
the ansatz for the fields. Explicit SU(3) and SU(N +1) solutions are 
discussed. As far as the maximal embedding is concerned the prob- 
lem seems to be completely solved. The construction of irreducible 
solutions associated with other embeddings has not yet been com- 
pleted. For the spherically symmetric ansatz the instanton equations 
exhibit a nice conformal symmetry which allows one to construct 
monopoles from instantons and vice versa. This correspondence 
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seems to exist only for 0(3) symmetric solutions. The knowledge of 
rather general instanton solutions could shed some light on the mul- 
timonopole problem. 


5910 (INIS-SU—3, pp 288-308) Early chiral grand uni- 
fication. Pirogov, Yu.F. 1979. NTIS (US Sales Only), PC 
A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

A unified model based on the SU(8)sub(L)xSU(8)sub(R) 
symmetry group supplimented by the P(L—R) discrete symmetry 
with a common gauge constant gsub(L)=gsub(R)=g is presented. 
The symmetry group is chiral. The unification is an early one at 10° 
GeV. The rank of the symmetry group r=14 is sufficiently high. 
Some properties of the model is discussed: hierarchy of symmetry 
breakdown, conservation of barion charge, absence of triangular 
anomalies and reproducibility of the Salam-Weinberg model. It is 
shown that the model is free from many of disadvantages of known 
models. 


5911 (INIS-SU—3, pp 622-649) Quantum chromodyna- 
mics as a microscopic ry of superfluidity. Pervushin, 
V.N. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
1979. NTIS (US Sales Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

It is shown that the hypothesis of the singular Bose-conden- 
sate and collective excitation can be realized in the Yang-Mills 
quantum theory at a definite choice of the dynamical variables. 
This idea is developed by using the analogy with the microscopic 
theory of superfluidity. The spectrum of quasiparticle excitations is 
obtained for the Bose-condensate in the class of cylindrically sym- 
metric functions. It is shown that nonobservability of coloured qua- 
siparticles can be a result of superfluid properties of vortices of the 
Bose-condensate. The comparison with superfluid helium in a rotat- 
ing bucket has shown that it may happen to be impossible theoreti- 
cally, without experimental facts, to define the parameters of gluon 
“vortices”, i.e., the dimension and spatial configuration of gluon 
bags. 


5912 (INIS-SU—3, pp 342-357) Model with the loga- 
rithmic-breaking scaling and neutrino interactions at high en- 
ergies. Isaev, P.S.; Kovalenko, S.G. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1979. (In Russian). NTIS (US 
Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The quark-gluon nucleon model with the logarithmic-break- 
ing scaling is suggested. The model is based on the analogy be- 
tween the system of equivalent photons in quantun electrodynamics 
and the nucleon “sea” as well as the assumption on renormalization 
of quark-gluon interaction. The obvious form of quark-gluon distri- 
butions with account of nucleon charm suppression is obtained. The 
rules of conformity between quark distributions and structure func- 
tions of the processes of interaction with the hadron V-A current 
of general form, taking into account the quark production thresh- 
olds and kinematic mass correctionss to scaling are presented. 
Within the framework of the model cross sections of deep inelastic 
v(anti v)N interaction with charged and neutral currents are calcu- 
lated. Total cross sections of charmed particles yield which consti- 
tute 8-10% of the total reaction cross section are calculated. The 
Weinberg-Salam model - GIM is taken as a base of weak interac- 
tions dynamics. Neutral current experimental data are analized. The 
estimates of mass values of the C-quark msub(c)=3.0+-1.2 GeV, 
W-boson, Msub(W)=50+-10 GeV and Weinberg angle 
sinsup(2)THETAsub(W) approximately 0.26+-0.04 are obtained 
which agree within the limits of errors with the generally used esti- 
mates. 


5913 (INIS-SU—3, pp 526-545) Quark counting rules 
at psu’ cular).2. Matveev, V.A.; Slepchenko, 
L.A.; Tavkhelidze, A.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1979. (In Russian). NTIS (US Sales Only), 
PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 
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Quark counting rules are applied to analysis of inclusive re- 
actions of hadron production with large transverse momenta. The 
contradiction of canonical type of inclusive cross section asympto- 
tics with experimental data is discussed. Quantum chromodynamic 
effects in the framework of three-dimensional quasipotential equa- 
tions for component particles in the light front variables are stud- 
ied. The results of asymptotic calculation of electromagnetic pion 
form factor in the main quantum chromodynamics approximation 
and Feynman diagrams determining the vertex part of the pion 
form-factor are presented. Some corrections to asymptotics of ex- 
clusive processes are calculated: elastic quark scattering on 7- 
meson q7-—>g7. The assumption on a dominating role of quark - 
gluon subprocesses on the base of derived equations provides the 
possibility of establishing the relation between the logarithmic scal- 
ing breaking of structure functions of quarks and the deflection 
from the canonical asymptotics Psub(perpendicular)sup(-4) of inclu- 
sive cross sections. 


5914 (INIS-SU—3, pp 546-576) Factorization and the 
pion form factor in quantum chromodynamics. Efremov, 
A.V.; Radyushkin, A.V. 1979. (In Russian). Dep. NTIS (US 
Sales Only). 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The problem of the description of the pion form factor 
within the framework of quantum chromodynamics is discussed. 
For this purpose the possibility of using factorization operation 
technique is considered. Form factors of bound states in perturba- 
tion theory are investigated. It is suggested to describe the bound 
state structure by means of matrix elements of determined local 
gauge-invariant operators. It is shown that the quantum chomodyn- 
amic parton model provides the self-consistent description of the 
pion form factor asymptotic behaviour. 


5915 (INIS-SU—3, pp 606-621) Relation between quan- 
tum chromodynamics and dual resonance amplitudes. Iroshni- 


kov, G.S. (Moskovskij Fiziko-Tekhnicheskij Inst. (USSR)). 


1979. (In Russian). Dep. NTIS (US Sales Only). 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Direct relation between quantum chromodynamics (QCD) 
and dual resonance model (DRM) is established. On the base of 
QCD representations the dual resonance amplitudes derived. By 
means of the expression for the wave function of the extensive 
system (anti qq) it is shown that the DRM vertexes play a part of 
creation operators a string (meson). The Maxwell solution of Yang- 
Mills equations for the extensive source is used. A generalization of 
the DRM vertese for the case of freedom colour degrees is ob- 
tained. It is revealed that only colour singlet states (anti qq) corre- 
spond to scattering amplitude poles in the plysical energy range. 
The problem of negative normal states is solved in the same manner 
as in electrodynamics. 


5916 (INIS-SU—3, pp 251-573) Diagonality of weak 

neutral current and mixing amplitudes of neutral mesons. Li- 

fe ye A.G.; Nikitin, Yu.P.; Volkov, G.G. 1979. Dep. 
S (US Sales Only). 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

A possibility to mix K° - like systems into their antisystems is 
investigated in terms of multiquark models. The principle of neutral 
current diagonality is greatly employed. The scheme with two sets 
of quarks: four quarks with the charge -1/3 (‘‘down”-quarks) and 
four quarks with the charge 2/3 (up’-quarks) is considered. Six 
systems (antisystems), neutral in charge but “charged” in other 
quantum numbers are found, being referred to as “down” and “up” 
systems neutral in charge. The Feynman diagrams contribute into 
the mixing amplitudes of the indicated systems and into the corre- 
sponding antisystems in the fourth order of perturbation theory. 
The diagonality principle of neutral current signifies that the matrix 
0 is a unitary one. Due to the diagonality principle of neutral cur- 
rent the divergences in the mixing amplitude are cancelled. The 
same result holds for the integral Jz containing the divergence of 
the approximately Isub(nt) type. All the hadrons with the exotic 
quantum numbers “temperament”, “beauty”, “charm”, “strange- 
ness” are shown to decay into stable hadronic states constructed of 
coventional quarks p and n. 
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5917 ange pp 582-605) Chirality in quantum 


chromodynamics. » RJ. (Euro Organization 
for Nuclear Research, Geneva (Switzerland). 1979. Dep. 
NTIS (US Sales Only). 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Chiral symmetry is i in the framework of quantum 
chromodynamics. The special attention is paid to to the U(1) prob- 
lem, which has involved a difficulty in reconciling the chiral prop- 
erties of quark theories with PCAC theory. The problem has con- 
cerned the role of anomalous Ward identities and topological 
charge. It is pointed out that the anomaly theory has included the 
following subtlety: then anomalies are present, chiralities are still 
gauge invariant but the corresponding chiral current is not invar- 
iant. It is outlined that the discussion leads to the problem of incor- 
porating PCAC theory into quantum chromodynamics in an explic- 
it calculation. 


5918 (ITEF—22(1980)) Introduction into quantum chro- 
modynamics. The of the theory. Voloshin, M.B. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. t.  Teoreticheskoj i 
op ey og Fiziki). 1980. 74p. (In Russian). NTIS 
(US Only), PC A04/MF AO1. 

The principles of the gauge theory of coloured quarks and 
gluon strong interaction - the quantum chromodynamics are given 
in lectures. The Yang-Mills theory, the main principle of which is 
the gauge invariance of electrodynamics is discussed in detail. The 
lagrangian of the theory with local gauge invariance in relation to 
the SU(N) group is determined. The equations of motion for the 
Yang-Mills fields are derived. The Feynman rules in the Yang-Mills 
theories are considered. The effective charge behaviour at small 
distances is studied in the framework of quantum electrodynamics. 
The Gell-Mann-Law function is calculated and the important char- 
acteristics of quantum chromodynamics -the asymptotic freedom is 
discussed. 


5919 (ITF—80-25R) Particle production and vacuum po- 
larization by non electric field. Mostepanenko, 
V.M. (AN Ukrainsk 4 SSR, Kiev. Inst. beg ergs, 
Fiziki). 1980. 24p. (In Russian). NTIS (US Sales Only), 
A02/MF AOl. 

A method for calculating the vacuum polarization of scalar 
and spinor fields by homogeneous electric field E(t) with arbitrary 
time dependence is suggested. Using this method the expressions 
are found for the total vacuum momentum-energy tensor and the 
current of quantized fields in external electric field of special type. 
It is shown that for optical freo.uencies Ksub(0) approximately 
equal to 10-* m the contribution to the polarization energy density 
of terms depending on E’, E” is much greater than that of Heisen- 
berg-Euler. 


5920 (JINR—E2-80-40) Exact classical solutions in the 
Nambu-Jona-Lasinio spinor-field model. Enikova, M.M.; 
Karlukovski, V.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1980. 10p. NTIS (US 
Sales Only), PC A02/MF AOl1. 

The Nambu-Jona-Lasinio spinor-field model in three-space 
and one-time dimensions is studied. The problem of derivation of 
plane-wave solutions of the field equation is univariate. The Hamil- 
tonian formalism has been constructed for the corresponding dyna- 
mical system. It is shown that this system with four degrees of free- 
dom is quite integrable. A large class of exact solutions to the clas- 
sical field equations is found explicitly by varying transformation 
parameters of symmetries generated by motion constants in the in- 
volution. a! 


5921 (JINR—E-2-80-71) Highest-weight representations 
of sl(2, C) and sl(3, C) via canonical realizations. Burdik, G.; 
Havlicek, M.; Exner, P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 13p. 
NTIS (US Sales Only), PC A02/MF AO1. 

The infinite-dimensional representations of the sl(n+ 1,C)Lie 
algebras (maximal representations) constructed in the previous 
paper are studied on the two simpliest examples n=1.2. The suffi- 





64 PHYSICS RESEARCH 
6454 Field Theory 


cient condition for irreducibility of the maximal representations is 
proved to be also necessary in these cases. It is further shown that 
our method allows us to construct other set of infinite-dimensional 
irreducible highest-weight representations of sl(3,C), the so-called 
mixed representations, which cover some of the cases when the 
maximal as well as the standard highest-weight representations 
(Verma modules) are reducible. 


5922 (JINR—E-2-80-445) Free massless scalar fields in 
two dimensions. Hadiiivanov, L.K. — Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1980. 14p. NTIS (US Sales Only), PC A02/MF AO1. 

A common Fock space for two free massless scalar fields, 
nonlocal with respect to each other, is constructed. The operators 
corresponding to the two formal charges are correctly defined and 
it is shown that they generate translationally invariant states from 
the vacuum. 


5923 (JINR—E-2-80-525) Bag model with linear confin- 
ing potential. Dorokhov, A.E.; Sidorov, A.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 6p. NTIS (US Sales Only), PC A02/MF 
AOl. 

The mass spectrum of vector mesons was calculated by as- 
suming that the energy density of the quarks and gluons within the 
bag is constant. Quarks within the bag are considered to move 
quasi-independently and to obey the Dirac equation, with a linear 
potential that is dependent on distance. Qualitative correspondence 
with the experimental masses is achieved both for the infinite po- 
tential well and for a power potential with small admixture of the 
Coulomb term. 


5924 (JINR—E-2-80-547) Statistical mechanics of the 
interacting Yang-Mills instanton gas. Ilgenfritz, E.M.; 
Mueller-Preussker, M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 20p. 
NTIS (US Sales Only), PC A02/MF AOI. 

Within the framework of the dilute gas approximation the in- 
stanton gas with dipole-like interaction is studied, including hard- 
core repulsion necessarily implied by the consistency of this ap- 
proximation. A new, selfconsistent scheme is obtained of instanton 
calculations provided by a cooperative suppression of large instan- 
tons instead of the usual ad hoc infrared cut-off. Diluteness is better 
under control by a single, regularization prescription independent 
parameter. Functional methods known from statistical mechanics 
are used to treat the hard-core and dipole interactions simultaneous- 
ly. The permeability of the instanton gas is calculated and used to 
discuss the Gell-Mann-Low §-function in the intermediate coupling 
range. The results are confronted with recent lattice calculations. 


5925 (JINR—E-2-80-587) Numerical study of properties 
of many-dimensional soliton-type objects. Makhankov, V.G.; 
Shvachka, A.B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1980. 8p. NTIS (US Sales Only), PC A02/MF AOl. 

From International meeting on problems of mathematical 
simulation in nuclear physics research; Dubna, USSR (1980). 

A brief review of the dynamical properties of many-dimen- 
sional quasi-solitons studied by means of the computer simulation in 
the framework of the nonlinear classical field theory models is pre- 
sented. It is shown that the types of soliton interactions are model 
independent for studied models. 


5926 (JINR—E-2-80-655) Quantum nonlocal conserved 
charges for generalized nonlinear sigma models. Zaikov, R.P. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. x 
Theoretical Physics). 1980. 7p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

The problem of existence of infinite sets of quantum nonlocal 
currents for generalized nonlinear sigma models is investigated. It is 
shown that the corresponding conserved quantum currents are ob- 
tained from classical currents by field substitution with correspond- 
ing renormalized quantum fields and by subtracting singular terms. 
These singular terms are determined from operator expansion at 
small distances by the product of operators Asub(u) and X. An ex- 
plicit form for the second conserved charge is given. 
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5927 (JINR—E-2-80-750) Grassmann analyticity and 

extended supersymmetries. Galperin, A.S.; Ivanov, E.A.; 

Ogievetsky, V.I. (Joint Inst. for Nuclear Research, Dubna 
SSR). Lab. of retical Physics). 1980. 8p. NTIS (US 
ies Only), PC A02/MF AOl1. 

The aim of the paper is to inroduce a notion of Grassmann 
analyticity and to show how it helps to reduce the number of Ma- 
jorana spinor variables. It is shown that already in the N=1 super- 
symmetry the chirality can be also interpreted as the analyticity. A 
complex superfield that satisfies the Cauchy-Riemann condition is 
shown to be analytic. It has been checked up that the hypercom- 
plex coordinates form invariant spaces of the N=4 supersymmetry 
and of N=8 supersymmetry. 


5928 (JINR—R-2-80-428) Dimensional regularization 
with a model which leads to a radial 

Gribov, V.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1980. 13p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. 

A problem of quantum field theory is considered which 
leads, under some assumptions, to a radial Schroedinger equation 
With potential V(x)=csup(2)xsup(-(n-2)). Its exact solution regular 
at x=0 is, up to an infinite normalization factor, continuous in 
space dimensionality n at n=4. For this solution a finite part of the 
perturbation series in coupling constant c? is free of divergences for 
n<4 and at n—»-4-0 turns up to the infinite normalization factor, into 
the corresponding part of c?-expansion of the exact solution in the 
4-dimensional case. Analogous results are obtained for the Schroe- 
dinger equation that in the 4-dimensional case contains a logarith- 
mic-type singular potential. Thus the applicability of dimensional 
regularization is proved for the cases considered. 


(JINR—R-2-80-519) Physical constants and invar- 
fant charges of the U(1) x SU(3). Efremov, A.V.; Ivanov, 
S.V.; Nesterenko, V.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 11p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A type of invariant charges in a unified model of strong and 
electromagnetic interactions is investigated. The asymptotic proper- 
ties of interaction constants of the Higgs sector are considered. The 
dependence of invariant charges momentum square transfered is 
stated not to contradict the restrictions to mode parameters follow- 
ing from experiments on checking quantum electrodynamics. 


(JINR—R-2-80-568) Noneuclidean momentum 
pal and the two-body problem. Donkov, A.D.; Kadyshevs- 
kii, V.G.; Mateev, M.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 15p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

In the framework of quantum field theory with De Sitter 
momentum space a quasipotential equation for the two-particle 
system is obtained. The equation is solved in quasiclassical approxi- 
mation. The large angle scattering, similarly to the usual approach, 
is considered as scattering on a smooth quasipotential in the region 
of the classically forbidden angles. 


5931 (JINR—R-2-80-633) Nonlocal stochastic model for 
the free scalar field theory. Namsrai, Kh. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1980. 11p. (in Russian). NTIS (US Sales Only), PC 
A02/MF A011. 

The free scalar field is investigated within the framework of 
the Davidson stochastic model and of the hypothesis on space-time 
stochasticity. It is shown that the resulting Markov field obtained 
by averaging in this space-time is equivalent to a nonlocal Euclid- 
ean Markov field with the times scaled by a common factor which 
depends on the diffusion parameter. On the basis of the assumption 
about unobservability of v in quantum field theory, the Efimov 
nonlocal theory is obtained from Euclidean Markov field with form 
factors of the class of entire analytical functions. 
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5932 (JINR—R-2-80-683) Vector representation of Lo- 
rentz group. Leonovich, A.A.; Pestov, A.B. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A011. 

A theorem about the conservation of tensor probability cur- 
rent in the theory of vector field interacting with electromagnetic 
and nonabelian calibration field is proved. In this way the problem 
is solved on correct setting a question on vector particle motion in 
external field of indicated type. 


5933 (JINR—R-2-12941) Stability of particle-like for- 
mations. 1, Scalar electrodynamics. The stability of the Cou- 
lomb field of an external source. Katyshev, Yu.V.; Makhal- 
diani, N.V.; Makhan’kov, V.G. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of ane ues and 
Automation). 1979. 12p. (In Russian). IS S Sales 
Only), PC A02/MF AOL. 

The stability of long-range Coulomb field of cylindrically 
symmetric external source in 2+ 1 dimensional scalar electrodynam- 
ics is proved. The approximate solutions of the equation of small 
fluctuation of scalar field is obtained. The same equation is solved 
by numerical computation, the results is in good agreement with 
the same considerations in 1+ 1 and 3+1 dimension is made. 


5934 (JINR—R-5-80-479) Sufficient condition for the 
existence of a particle-like solution for some field models. Pt. 
1, Amirkhanov, I.V.; Zhidkov, E.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation). 1980. 16p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

An investigation of nonlinear equation d*phi(x)/dx?- 
(eta? +1(1+ 1)/x?)phi(x)=-phi(x)F(phi?(x), x), eta > 0 for boundary 
conditions phi(0)=phi(infinity)=0 is performed. Equation (1) for 
zero value of parameter | was investigated by many authors before. 
Arbitrary integer value of | is considered. By means of variational 
approach the following main theorem is proved. If the conditions 
(la)-(1d) for function F(phi?(x), x) are completed, then there exist 
Positive Particle-Like solutions of the boundary value problem (1)- 
(2). 


5935 (JINR-D—1,2-12450, pp 393-408) Renormaliza- 


tion structure and calculations in the conformal-invar- 
iant field theory. Pal’chik, M.Ya. (AN SSSR, Novosibirsk. 
Inst. Avtomatiki i Ehlektrometrii). 1979. (In Russian). NTIS 
(US Sales Only), PC A18/MF AO1. 

From 12. International school on high energy physics for 
young scientists; Primorsko, Bulgaria (18 - 30 Sep 1978). 

Some precise solutions of the quantum field theory equations 
in the hypothesis of the conformal invariancy are shortly reviewed. 
The main singularities of the lower and upper order Green func- 
tions are determined from dynamic equations. On the basis of the 
field scaling correlations a procedure is described to calculate ren- 
ormalization constants. It is pointed out that in the Thirring model 
the speculations described result in the Johnson solution. 


5936 (JINR-D—1,2-12450, pp 317-392) Topics in gauge 
theory. Todorov, I.T. (Bylgarska Akademiya na Naukite, 
Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 
1979. NTIS (US Sales Only), PC A18/MF AO1. 

From 12. International school on high energy physics for 
young scientists; Primorsko, Bulgaria (18 - 30 Sep 1978). 

Recent theoretical investigations into gauge theories are re- 
viewed in the lecture. The central notion in the first part is that of 
a constraint hamiltonian system. It is introduced and illustrated on 
the example of a relativistic particle system of a finite number of 
degrees of freedom. It is shown that the Maxwell (Yang-Nills) 
equations actually appear as weak equalities. Spontaneously broken 
symmetries and the Higgs mechanism are considered in the frame- 
work of the axiomatic approach to gauge QFT. The second part 
reviews the outcome of recent mathematical work on the many in- 
stanton solution of the euclidean Yang-Mills equations. It is pointed 
out that the solution does not only demonstrate the power of 
modern algebraic geometry, but it also results in a remarkably 
simple and suggestive formula for the self-dual gauge field. 
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5937 (JINR-D—1,2-12450, pp 282-316) Quantum mass- 
less field theory in a two-dimensional time-space. Stoyanov, 
D.Ts. (Bylgarska Akademiya na Naukite, Sofia. Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika). 1979. (In Rus- 
sian). NTIS (US Sales Only), PC Al8/MF AO1. 

From 12. International school on high energy physics for 
young scientists; Primorsko, Bulgaria (18 - 30 Sep 1978). 

Investigations conducted since 1975 up to now to construct 
a “scalar” massless field theory in a two-dimensional time-space and 
its application to the development of the quantized Thirring model 
are reviewed in the lecture. The conformal properties of the model 
are highlighted. An exponential solution of the Thirring quantum 
equation is drawn, and its symmetry properties are considered. The 
discovery of spontaneous gauge symmetry breaking in the Thirring 
model is concluded as one of the main results of the investigations. 


5938 (JINR-D—1,2-12450, pp 233-281) Dynamic equa- 
tions in the field theory. Kvinikhidze, A.N. (AN 
Gruzinskoj SSR, Tbilisskij Matematicheskij Inst.). 1979. (In 
Russian). NTIS (US Sales Only), PC A18/MF AOl1. 

From 12. International school on high energy physics for 
young scientists; Primorsko, Bulgaria (18 - 30 Sep 1978). 

The formalism developed in the quantum field theory to de- 
scribe hadron scattering through relativistic analogs of bound-state 
wave functions and so-called transitional matrices is put forward. 
On the basis of the quasipotential method four-dimensional equa- 
tions are obtained, which are close to the well-known classical for- 
malism of the potential scattering theory. The discussion is con- 
ducted on the example of a three-particle system. The locality 
problem of pairing interactions is also discussed. The possibility of 
applying the eikonal approximation in the approach to the relativis- 
tic three-body problem without limitations by finite expansion 
orders of the perturbation theory is demonstrated. 


5939 (JINR-R—11-80-93) Computer calculation of the S 
matrix elements in the nonlocal quark model. Zhidkov, E.P.; 
Lobanov, Yu.Yu. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Com ie ae ie and Automation). 
=o (In Russian), S (US Sales Only), PC A02/ 


A short description of computer programs written in 
SCHOONSCHIP is given. The programs are assigned for obtaining 
by computer an expression of the S-matrix element to nonlocal 
quark model proceeding from the Lagrangians of interaction and 
for transformation of this expression to the form, necessary for the 
numerical calculations. Some results on the use of programs are 
given. 


5940 (KFKI—1980-42) Propositional systems in local 
field theories. Banai, M. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics). Jul 1980. 20p. 
NTIS US Sales Only), PC A02/MF AOl. 

The authors investigate propositional systems for local field 
theories, which reflect intrinsically the uncertainties of meas- 
urements made on the physical system, and satisfy the isotony and 
local commutativity postulates of Haag and Kastler. The spacetime 
covariance can be implemented in natural way in these proposition- 
al systems. New techniques are introduced to obtain these proposi- 
tional systems: the lattice-valued logics. The decomposition of the 
complete orthomodular lattice-valued logics shows that these logics 
are more general than the usual two-valued ones and that in these 
logics there is enough structure to characterize the classical and 
quantum, non relativistic and relativistic local field theories in a 
natural way. The Hilbert modules give the natural inner product 
“spaces” (modules) for the realization of the lattice-valued logics. 


5941 (KFKI—1980-55) Null Killing vectors. Lukacs, B.; 
Perjes, Z.; Sebestyen, A. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics). Aug 1980. 
18p. NTIS (US Sales Only), PC A02/MF AO1. 

Space-times admitting a null Killing vector are studied, using 
the Newman-Penrose spin coefficient formalism. The properties of 
the eigenrays (principal null curves of the Killing bivector) are 
shown to be related to the twist of the null Killing vector. Among 
the electrovacs, the ones containing a null Maxwell field turn out to 
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belong to the twistfree class. An electrovac solution is obtained for 
which the null Killing vector is twisting and has geodesic and 
shearfree eigenrays. This solution is parameterless and appears to be 
the field of a zero-mass, spinning and charged source. 


5942 (KFTI—79-48, pp 74-76) Hypothesis of e-univer- 
sality for lepton neutral weak currents. Rekalo, M.P.; 
Koval’chuk, V.A.; Rekalo, A.P. 1979. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl1. 

From Hadron electromagnetic interactions in the resonance 
energy Pie -t ree Ukrainian SSR ~ May 1979 

of unified description of weak and ectromagnetic 

seamen in ie framework of the SU(2)xU(1) symmetry has been 
proposed, its lepton multiplets being a symmetric with respect to 
electron and muon transposition. For the electromagnetic interac- 
tion and weak interaction, conditioned by charged currents, the 
model predicts je-universality, while for the weak interaction with 
neutral currents the ye-universality does not take place. The neutral 
weak current of a muon is a vector one, whereas that of an elec- 
tron contains vector and axial parts. Therefore P-odd effects in 
deep inelastic scattering of longitudinally polarized electrons and 
muons by nucleons (and by deuterons) should be different. The two 
versions proposed for the weak quark multiplet structure make it 
possible to explain the experimental value of the electron-deuteron 
scattering asymmetry and can be distinguished only by studying the 
asymmetry dependence on energy transferred. 


(LAPP-TH—14) Uncertainties in the proton life- 
time. Ellis, J. Nanopoulos, D.V.; Rudaz, S.; Gaillard, M.K. 
(Grenoble-1 Univ., 4 - Annecy (France). Lab. de Physique 
des Particules). Apr 1980. 4lp. NTIS (US Sales Only), 
A03/MF AO1. 

We discuss the masses of the leptoquark bosons m(x) and the 
proton lifetime in Grand Unified Theories based principally on 
SU(5). It is emphasized that estimates of m(x) based on the QCD 
coupling and the fine structure constant are probably more reliable 
than those using the experimental value of sin? theta(w). Uncertain- 
ties in the QCD A parameter and the correct value of a are dis- 
cussed. We estimate higher order effects on the evolution of cou- 
pling constants in a momentum space renormalization scheme. It is 
shown that increasing the number of generations of fermions 
beyond the minimal three increases m(X) by almost a factor of 2 
per generation. Additional uncertainties exist for each generation of 
technifermions that may exist. We discuss and discount the possibil- 
ity that proton decay could be ‘Cabibbo-rotated’ away, and a specu- 
lation that Lorentz invariance may be violated in proton decay at a 
detectable level. We estimate that in the absence of any substantial 
new physics beyond that in the minimal SU(5) model the proton 
lifetimes is 8 x 10°°*~? years. 


5944 (LBL—13351) Perturbative QCD. Hinchliffe, I 
(Lawrence Berkeley Lab., CA (USA)). Oct 1981. Contract 
W-7405-ENG-48. 15p. (CONF-810986—3). NTIS, PC A02/ 
MF AO1. Order Number DE82002557. 

From Meeting of the division of particles and fields of the 
om Physical Society; Santa Cruz, CA, USA ocd now 

The discussion includes general properties o' perturba- 

tion expansion, onia decays, Drell-Yan, higher twist, _— some mis- 
cellaneous comments about a/sub s/. 45 references. (GHT) 


5945 (REU-ITP—394) Towards complete integrability 
in four dimensions. Forgacs, P.; ; Z.; Palla, L. 
(Lorand Eoetvoes Univ., B t (Hungary), Inst. for 

. 14p. (US Sales 


Theoretical Physics). May 19 
Only), PC A02/MF AO1. 

A geometrical interpretation of self-duality equations is 
given. In the case of SU(2) the existence of an infinite parameter 
invariance group of these equations is pointed out. An inverse scat- 
tering problem is derived and some applications are presented. 


5946 (RL—80-095) Hadron spectroscopy: a suasivious 
case for QCD. Close, F.E. (Science Research Council, Chil- 
ton (UK). Rutherford and Appleton Labs.). Oct 1980. 26p. 
> -rlicccamaiiiies NTIS (US Sales Only), PC A03/M 

ain From Kupari summer school; Kupari, Yugoslavia (Oct 
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Having considered the role of coloured gluons in hadron 
spectroscopy, some features of the Fermi Breit interaction resulting 
from one gluon exchange are compared with prominent features in 

y. It is shown that some of these features do tend to 
point clearly towards the presence of such vector interaction and 
hence are supportive of QCD. 


(RL—80-099) Picture of QCD jets: leading log ap- 
> and beyond it. Kalinowski, J.; Konishi, K. _ 
ence Research Council, Chilton (UK). Rutherford and 

leton Labs.). Dec 1980. 25p. (CONF-8009214—1). nris 
fus Sales Only), PC A02/MF AOI. 

From International summer institute on theoretical physics: 
current topics in elementary particle physics; Bad Honnef, F.R. 
Germany (1 Sep 1980). 

The picture of QCD jets as it emerged from the analyses 
based on perturbative QCD in the leading log approximation 
(LLA) and beyond it is reviewed. In part I the intuitive (fractal) 
picture and quantitative description of QCD jets in LLA are con- 
sidered and some salient aspects of QCD corrections beyond the 
leading order are discussed. In part II the construction of the jet 
calculus beyond the leading order, and calculations to next-to-lead- 
ing order of jet calculus vertices and generalized Altarelli-Parisi 
parton decay functions are summarized. Explicit calculation sug- 
gests important corrections beyond leading order to the previous 
analyses of quantities which are sensitive to the multiplicity of soft 
gluons. On the other hand, for the measures which depend on the 
effects of soft gluons only indirectly (e.g. through the observation 
of fast quarks), the explicit results to next-to-leading order are con- 
sistent with the general arguments given by several authors. Cor- 
rections to inclusive Psub(T)-correlations among fast particles 
inside a jet, are found to be small beyond LLA. 


5948 (RRK—79-15) Covariant approach to the general- 

ization of the Goldstone theorem. Shintani, M. (Hiroshima 

Univ., Takehara (Japan). Research Inst. for Theoretical 

a Oct 1979. 19p. NTIS (US Sales Only), PC A02/ 
AOl. 


By adding the constraint eq. [P sub(u), G] * 0 > = 0 on the 
generator G to the conventional Goldstone theorem, we present an 
approach to the generalized Goldstone theorem which applies 
when the conserved current involves non-trivial c-number func- 
tions. As a result of the constraint eq. [1.2], we derive a new key 
equation. By solving a new key equation together with the other 
key equations already obtained in ref. (1), we extract only the 
Goldstone modes. It is shown that any generator is either a rele- 
vant generator or an irrelevant one. 


5949 (UM-P—78/54) Two general classes of self dual, 


Minkowski propagating wave solutions in Yang Mills gauge 
theory. Kovacs, E.; Lo, S.Y. (Melbourne Univ., Parkville 
(Australia). School of Physics). 1979. 6p. NTIS (US Sales 
Only), PC A02/MF AO1. 

Two classes of self dual propogating wave solutions to the 
sourceless field equations in Minkowski space are presented. Some 
of these solutions can be linearly superposed. These waves can pro- 
pogate at either the speed of light or at a speed less than that of 


light. 


5950 (UM-P—78/61) Electron scattering from A=3 
nuclei. Brandenburg, R.A. (Melbourne Univ., Parkville 
(Australia). School of Physics). 1979. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. 

Explicit formulae are given for calculating, with momentum- 
space wave functions, the cross section for electrons scattered from 
the nuclei *He and *H. 


5951 (UM-P—78/63) Static quark potential 2. Melia, 
F.; Lo, S.Y. (Melbourne Univ., Parkville (Australia). School 
of Physics). 1979. 22p. NTIS (US Sales Only), PC A02/MF 
A0l. 

A static quark potential displaying many of the features in- 
herent in phenomenological treatments of Q-antiQ bound states is 
found to be a solution of the Yang-Mills equations in the classical 
limit. Although the potential provides a confinement-like trap, 
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going like Coulomb plus linear at small r and like In(r) at larger 
distance, it levels off to a constant at r — infinity, and hence does 
not provide permanent confinement. 


5952 (UM-P—78/74) Quantum electrodynamics at short 
distances and the stability of the vacuum. Kellett, B.H. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1979. 9p. NTIS (US Sales Only), PC A02/MF AO1. 

It is shown that the invariant charge of quantum electrody- 
namics cannot change sign as a function of q* Asymptotically, the 
invariant charge is given by a non-linear equation that has no real 
and negative solutions. Contrary to the indications from low order 
perturbation theory, therefore, the invariant charge is everywhere 
non-negative, and the vacuum does not become unstable. 


Reconstruction of gauge potentials from Wilson 
ll Giles, R. (Center for Theoretical Physics, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 
02139). Physical Review [Section] D: Particles and Fields; 2A: 
No. 8, 2160-2168(15 Oct 1981). 

The algebraic relations between open and closed path-or- 
dered phases and Wilson loop variables in gauge theories are dis- 
cussed. It is shown that the generalized Mandelstam constraints of 
order N constitute sufficient algebraic conditions on Wilson loop 
variables to allow reconstruction of a corresponding gauge poten- 
tial. 


Three-dimensional O(N) theories at large dis- 
a Appelquist, T.; Heinz, U. (J. W. Gibbs Laboratory, 
Yale University, New Haven, Connecticut 06520). Physical 
Review [Section] D: Particles and Fields; 24: No. 8, 2169- 
2181(15 Oct 1981). 

The infrared structure of charged, O(N)-invariant field the- 
ories in three dimensions is analyzed. The zero-mass limit, appropri- 
ate for a mean-field-theory description of phase transitions in statis- 
tical physics, is studied using the 1/N expansion. The infrared di- 
vergences of the loop expansion are then eliminated, and it is 
shown how the low-momentum behavior is completely governed 
by an infrared-stable fixed point of the renormalization group. In 
particular, the fixed point, which appears to leading order in 1/N, 
is shown to persist to higher orders by virtue of cancellations 
among terms which are singular in the zero-momentum limit. Some 
new computations of anomalous dimensions are presented and tran- 
scribed into the corresponding critical indices of statistical mechan- 
ics. The structure of the effective potential of the theory is summa- 
rized. It can be computed order by order in the 1/N expansion and 
its only minimum is at the origin. 


5955 Construction of exact multimonopole solutions. 
Prasad, M.K.; Rossi, P. (Department of Mathematics, Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). Physical Review [Section] D: Particles and Fields; 
24: No. 8, 2182-2199(15 Oct 1981). 

The newly found exact axially symmetric multimonopole so- 
lutions of arbitrary topological charge are constructed and proven 
to be real. Arguments supporting the regularity of the solutions are 
presented. 


5956 Multimonopole solutions. Brown, S.A.; Prasad, 
M.K.; Rossi, P. (Department of Physics, Massachusetts In- 
stitute of Technology, Cambridge, Massachusetts 02139). 
Physical Review [Section] D: Particles and Fields; 24: No. 8, 
2217-2224(15 Oct 1981). 

The recently proposed representation of the general real, not 
necessarily regular, n-monopole solution is shown to be incomplete 
and nonunique by presenting real solutions that do not fit into it. 
We also present some results on a one-parameter family of separat- 
ed collinear monopoles. 


5957 Electric charge is vectorlike. Barr, S.; Zee, A. 
(Department of Physics, University of Washington, Seattle, 
Washington 98195). Journal of Mathematical Physics (New 
York); 22: No. 10, 2263-2268(Oct 1981). 

Electric charge is vectorlike in the real world. We formulate 
this fact in terms of an infinite hierarchy of trace conditions. Con- 
temporary physics offers an understanding of only the first two 
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conditions. We discuss the requirement of a vectorlike charge in 
the context of grand unification. We give an argument against ele- 
mentary Higgs fields. A number of group theoretic assertions bear- 
ing on the issue of vectorlike electric charge are proven. We argue 
that the observation of color nontriplet quarks would signal a rich 
fermionic spectrum. Several unsolved mathematical problems are 
stated. 


5958 Effective field theories and higher-dimension oper- 
ators. Ovrut, B.A.; Schnitzer, H.J. (Department of Physics, 
Brandeis Universit , Waltham, sath nee mer 02254). a si- 
cal Review [Section] D: Particles and Fields; 24: No. 6, 1695- 
1698(15 Sep 1981). ASO2-76ER03230. 

The co.:tribution of heavy fermions (muons) to the electron 
anomalous moment in quantum electrodynamics is considered 
within the context of effective field theories, correct to order 
a*m?/M* Aithough no violation of decoupling is found, it is 
shown that the leading contribution of the muon to the electron 
magnetic moment is incorrectly given by the local effective La- 
grangian obtained from functional integration over heavy fields. It 
is also shown that this same local effective Lagrangian, with all 
terms retained of arbitrary order in (1/M?), has the wrong analytic- 
ity in this variable in that the electron anomalous moment has a 
term of O(a?(m‘/M‘)In(M*/m?)) which cannot be obtained from 
this local effective Lagrangian. The correct calculation of these ef- 
fects requires calculation of mixed light-heavy contributions, an 
issue previously discussed for contributions to operators of dimen- 
sion < or =4. 


5959 Target mass corrections in the QCD parton model. 
Sheiman, J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nuclear Physics [Section] B; 171: No. 3, 445- 
470(Sep 1980). 

We show how target mass corrections can be incorporated 
to all orders of the QCD parton model, for leading and non-leading 
logarithms. This algorithm reproduces the xi scaling analysis of to- 
tally inclusive leptoproduction. Target mass corrections to semi-in- 
clusive leptoproduction are computed. We show that the simplest 
final-state variable to use is wsub(H) = -2P’ x q/Q?, where P’ is the 
observed hadron’s momentum. We define double moments for this 
process for which scaling violation and factorization breaking are 
target-mass independent. 


Gauge invariance of the supercurrent in supersym- 
on QED. ‘Clark, T.E. (Los Alamos Scientific Lab., NM 
(USA). Theoretical Div.); aoe O.; Sibold, K. (Karlsruhe 
Univ. (TH) (Germany, F.R.) Inst. fuer Theoretische 
Physik). Nuclear Physics [Section] B; 169: No. 1/2, 77- 
87(Jun-Jul 1980). 

The a-independence of a recently constructed formally 
gauge-invariant supercurrent is proven in SQED. In the course of 
the proof the supercurrent and its trace relation for SQED with a 
massive vector field are constructed as gauge-invariant expressions. 
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5961 (IFVE-OTF—80-139) Analytical properties of the 
amplitude and differential cross section behaviour in the large 
scattering angle region. Troshin, S.M.; Tyurin, N.E. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1980. 
18p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Elastic scattering processes at large angles are considered in 
the framework of the method of generalized reaction matrix. The 
power law for the decrease of the differential cross section appears 
as a consequence of the analytical properties of the scattering am- 
plitude. Angular dependence for the cross section is calculated. 


5962 (INIS-SU—3, pp 463-470) Scattering of solitons 
with inner degrees of freedom. Kulish, P.P. (AN SSSR, Len- 
ingrad. Matematicheskij Inst.). 1979. (In Russian). NTIS 
(US Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 





Processes of soliton scattering are described, characteristics 
of which besides the spectral parameter lambda contain also a series 
of parameters C;, C2... Csub(n). The parameter lambda is related to 
kinetic and inner soliton energy, while the parameters C; are relat- 
ed to centre coordinates, those of inner motion and additional de- 
grees of freedom. As an example the solitons of Schroedinger 
vector non-linear equation and the solitons of supersymmetric sine- 
Gordon equation are considered. 


5963 (INIS-SU—3, p 112) Bethe-Salpeter models 
and asymptotic freedom. warn, Bae! 4 K.G.; Rochev, V.E. 
1979. NTIS (US Sales Only), PC A25/MF AOl. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Bethe-Salpeter (BS) equation is used to give a unified de- 
scription of the scattering amplitude both in the Regge and Bjorken 
domains. It is shown that the requirement of renormalization invar- 
iance leads to reconstruction of the logarithmic behaviour of the 
moments in the deep inelastic domain in the asymptotically free 
models. The properties of a forward scattering amplitude which 
satisfies the BS equation in the field theory with a dimensionless 
coupling constant are considered. The relation between the mo- 
ments and partial Euclidean amplitudes in the deep inelastic domain 
is presented. To take into account renormalization invariance of the 
partial Euclidean amplitudes the Callan-Symanzik equation is used. 
For these amplitudes sufficient conditions are obtained for scaling 
behaviour of asymptotically free field theories in the deep inelastic 
domain. The reconstruction of a generalized Bjorken scaling in the 
BS models is illustrated by a laddertype model of the amplitude in 
PHI, ° field theory with asymptotic freedom. 


5964 (INIS-SU—3, pp 214-225) yo of 
tum transfers. Edn 


scattering 
amplitude at large momentum eral, V.F.; Tro- 


shin, S.M.; Tyurin, N.E. 1979. Dep. NTIS (US Sales Only). 
From 2. international conference on high energy physics and 
vungS field Se ewey USSR (Jul 1979). 


The aim of paper is to construct an iterative approxima- 
tion for hadronic scattering amplitude and to search for the related 
small parameters. The expansion of the amplitude is obtained. A 
series is derived where the role of the small parameter is played by 
the quantity dependent on the momentum transfer. The appearance 
of the small parameter is directly related to the growth of total 
cross section. For the case g* not equal to 0 in the framework of 
the strong interaction theory model, based on the solution of three- 
domensional dynamical equation an expression is obtained for scat- 
tering amplitude in the form of a series over the quantity decreas- 
ing with the growth of momentum transfer. 


5965 (ITEP—104(1980)) Dynamics of the coupled chan- 
nels. Badalyan, A.M.; Poli v, M.1; Simonov, Yu.A. 
(Gosudarstvennyj Komitet po I'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. t. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1980. 54p. NTIS (US Sales 
Only), PC A04/MF AOl1. 

The dynamics of the coupled channel interaction is consid- 
ered. The motion of the poles and behaviour of the cross sections 
in the framework of different models are discussed. The necessary 
conditions for a local channel coupling patential of the constant 
sign for production of a bound state in absence of diagonal interac- 
tions is obtained. In more detail the characteristics of the poles in a 
multichannel system as simulated by the one-channel optical poten- 
tial model is investigated. 


5966 (LA-UR—81-3224) Elastic wave scattering calcula- 
tions, the Born series, and the matrix-variational Pade ap- 
proximant method. Gubernatis, J.E.; Baker, G.A. Jr. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 8p. (CONF-810839—3). NTIS, PC A02/MF 
AOl. Order Number DE82002348. 

From AF/DARPA review of progress in quantitative NDE; 
Boulder, CO, USA (2 Aug 1981). 

The matrix variational Pade approximant and its generaliza- 
tion to elastic wave scattering are discussed. Predictions of the 
method for the scattering of a longitudinal plane wave are com- 
pared with the exact scattering from spherical voids and inclusions. 
Its predictions are also compared to those of the first four partial 
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sums of the Born Series for the scattered amplitude. Generally, the 
fourth partial sum and the variational results compare poorly with 
the exact results for ka = 2 if the scatterer is strong, but compare 
well for ka = 10 if the scatterer strength is at best modest. The 
breakdown of the favorable comparison is traced to the divergence 
of the Born Series for strong scatterers. It is also demonstrated that 
by use of the N-point Pade approximant a good comparison with 
exact results can be obtained for all scatterer strengths. 
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REFER ALSO TO CITATION(S) 4167, 4988 


5967 (BNL-NCS—50640-Ed.4-Supp.1) Bibliography of 
integral nuclear data. Burrows, T.W.; 
Wyant, G. (Brookhaven National Lab., Upton, NY (USA)). 
Mar 1981. Contract AC02- 76CHO00016. 199p. NTIS, PC 
A09/MF AO1. Order Number DE82003240. 

This publication is the first supplement to the archival edi- 
tion of the National Nuclear Data Center’s charged-particle bibliog- 
raphy. This supplement contains citations to all references scanned 
since March 15, 1980, and all corrections and additions to previous 
citations, and indexes all data received in the international ex- 
changed format (EXFOR). The primary goal of the bibliography 
has been to satisfy the need expressed by the Nuclear Reaction 
Data Center Network for a concise and comprehensive bibliogra- 
phy of integral charged-particle cross section data and to provide 
an index of data exchanged among the members. As a result of a 
recommendation by the recent Workshop on Intense High Energy 
Neutron Source and Their Characteristics, we have also undertaken 
to expand the coverage of charged-particle-induced neutron-source 
reactions to include differential data. This supplement is divided 
into two sections, References and Isotope Production. The Refer- 
ences section contains all references satisfying the criteria noted. 
The Isotope Production section contains an abbreviated reference 
line for all entries which contain information on a definite residual 
nucleus, on particle production, or on mass, charge, or isotopic dis- 
tributions. Entries in the References section are sequentially num- 
bered. These sequence numbers serve as a link between the two 
sections. (WHK) 


5968 (BNL-NCS—51363-Vol.1) one of the con- 
ference on nuclear data evaluation methods 
Magurno, B.A.; Pearlstein, S. (eds.). path nal National 
Lab., Upton, NY (USA)). Mar 1981. Contract AC02- 
76CHO00016. 504p. (CONF-800979—(Vol.1)). NTIS, PC 
A22/MF AO1. Order Number DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Separate were prepared fo. 9 of the 21 papers and 
entered in the data base; 11 papers were previously included. 
(WHK) 


5969 (BNL-NCS—51363-Vol.1, pp 53-70) Logical in- 
ference and evaluation. Perey, F.G. ( Ridge National 
Lab., TN). Mar 1981. NTIS, PC A22/MF AOl. Order 
Number DE81030305. 

From Workshop on nuclear data evaluation methods and 
—— Upton, NY, USA (22 Sep 1980). 

Most methodologies of evaluation currently used are based 
upon the theory of statistical inference. It is generally perceived 
that this theory is not capable of dealing satisfactorily with what 
are called systematic errors. Theories of logical inference should be 
capable of treating all of the information available, including that 
not involving frequency data. A theory of logical inference is pre- 
sented as an extension of deductive logic via the concept of plausi- 
bility and the application of group theory. Some conclusions, based 
upon the application of this theory to evaluation of data, are also 
given. 
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5970 eee. 1, pp 163- —_ |e 


experimental ye 
eich, C. w. “(EG and G Idaho, Inc., liso F 
1981. NTIS, PC A22/MF AOl. Order 
DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

The file of radioactive-nuclide decay data included in 
ENDF’B is intended to provide a commonly available base of eval- 
uated decay data relevant to reactor research and technology and 
to nuclear-power applications. Consequently, the types of data it 
contains have been carefully chosen to permit their application to a 
wide variety of reactor-related problems while still retaining a rela- 
tively compact size. The history and purpose of the decay-data 
evaluations for ENDF/B are reviewed together with the sources 
and types of experimental data considered. The importance of the 
generic relationships of the radiations emitted following nuclear 
decay is discussed and their treatment in ENDF/B is illustrated. 
For purposes of illustration, an example of an experimental decay- 
data evaluation is presented. The procedures for accounting for the 
various atomic processes associated with nuclear decay are present- 
ed. The increasing availability of data from the study of the com- 
plex decay schemes of nuclides with large decay energies (e.g., 
short-lived fission products) presents a special challenge for reactor- 
related decay-data evaluations. The unique problems posed by in- 
herent limitations in these data are pointed out. The need for new 
data types and expermental techniques specially tailored to prodice 
the information required for reactor-technology applications is indi- 
cated. The potential relevance of existing beta-strength-function 
measurements as one means of addressing these problems is dis- 
cussed. 


a. 


5971 (BNL-NCS—51363-Vol.2) ae of the con- 
ference on nuclear data —— methods and procedures. 
Magurno, B.A.; Pearlstein, S. (eds.). (Brookhaven National 
Lab., Upton, NY (USA)). Mar 1981. Contract AC02- 
76CHO00016. 482p. (CONF-800979—(Vol.2)). NTIS, PC 
A21/MF AO1. Order Number DE81030141. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Separate abstracts were prepared for five of the 15 papers 
and entered in the data base; ten papers were previously entered. 
(WHK) 


5972 (BNL-NCS—51363-Vol.2, pp 599-618) Comments 
of optical statistical model for 


on some aspects of the use 

evaluation purposes. Lagrange, C. (Centre d'Etudes de 
Bruyeres-le-Chatel, Montrouge, France). Mar 1981. NTIS, 
PC A21/MF AO1. Order Number DE81030141. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

At the present time theoretical nuclear models are being 
used increasingly to complete evaluated data files in cases when 
measured data are deficient, or to provide neutron cross sections 
when no data are available or even measurable. In this context 
what is really required concerning theoretical evaluation tools is a 
treatment as simple and physical as possible so as to allow estrapo- 
lations with reasonable confidence. In this paper only the optical 
and statistical models are considered in the frame of their practical 
applications in the energy range from unresolved resonance region 
to about 3 MeV. The advances that have occurred in the recent 
past concerning some techniques for obtaining reasonable parame- 
trizations are outlined. 


5973 (DOE/ER/02374—2) Nuclear moments and nucle- 
ar structure. Annual progress report, August 1, 1980-July 31, 
1981. Madansky, L.; Lee, Y.K. (Johns Hopkins Univ., Balti- 
more, MD (USA)). 1981. Contract AS02-76ER03274. 124p. 
NTIS, PC A06/MF AO1. Order Number DE82003312. 

Separate abstracts were prepared for the four papers includ- 
ed and are entered in the data base separately. (WHK) 
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(DOE/ER/02408—17: 
and nuclear 


raed Bp 


a is reviewed in the following areas: charged particle 
experiments with polarized beams, nuclear reaction theory, and ac- 
celerator development and instrumentation. Listings of publications 
and reports submitted for publication are included. (WHK) 


6) Progress report on atomic 
1 January 1981-1 1 September 1981. 

. (North Carolina Univ., 1 Hill (USA). 
and Astronomy) tei tract ASO05- 

. NTIS, PC AOD MF AOl. Order Number 


(DOE/ER/02706—T1) Nuclear-structure studies 


SA). Dept. of Physics). 1981. Contract 
S02 TORROZIOS wy S, PC AO8/MF AOl. Order 
Number DE8103096; 

Research is le on pion induced reactions, proton in- 
duced reactions, electron induced reactions, and data analysis. Pub- 
lications and submitted papers are listed. Abstracts were prepared 
for the four papers in the appendices, and they are entered in the 


data base separately. (WHK) 


(DOE/ER/03235—2) Nuclear excitations and re- 
a mechanisms: a research (renewal) and report 
of progress. Fallieros, S.; Levin, F.S. (Brown Univ., Provi- 
dence, RI (USA). Dept. of Physics). 31 Jul 1981. Contract 
AS02-76ER03235. 52p. (COO—3235-89). NTIS, PC A04/ 
MF AO1. Order Number DE82000402. 

Research progress is reported on the following subjects: (1) 
diamagnetism, gauge transformations and sum rules, (2) quantal 
motion in an electric field, (3) a theorem concerning quadrupole ab- 
sorption and scattering of photons, (4) excitation of natural parity 
states by Raman scattering in nuclei, (5) retarded E1 transitions and 
isoscaler giant dipole resonances, (6) low energy photon scattering 
from nuclei, (7) few-body models of nuclear reactions, (8) three- 
and four-nucleon configuration space calculations, (9) time-depend- 
ent few-body calculations, (10) atomic and molecular structure cal- 
culations, (11) bound state approximations, (12) extended Faddeev 
theory, (13) configuration-space techniques, and (14) time-depend- 
ent approach to scattering problems. (WHK) 


5977 (DOE/ER/05861—T1) Electron and pion interac- 
tions with nuclei. Progress report, December 1, 1980-August 
1, 1981. McCarthy, J.S. (Virginia Univ., Charlottesville 
— 4 - Physce. 1981. Contract AS05-78ER05861. 

AO08/MF AOl. Order Number 
D 1028673" 


Work has continued on the analysis of high momentum 
transfer data on *He, ‘He, and Al from the SLAC experiments. 
The data collection on “*Ca isotope is completed at Bates. A high 
spin M8 transition has been identified along with some 50 other 
levels. Analyses of this data is proceeding using microscopic 
DWBA descriptions of the nucleus The quasi-free scattering from 
“Ca and “*Ca is completed. The preliminary results confirm earlier 
measurements on "*Fe; the Coulomb sum rule is substantially re- 
duced from independent particle models. The study of **Sr and *Y 
continues with i emphasis on the extraction of the single 
particle distribution of the proton and its effect upon nuclear core 
polarization. Inelastic electron scattering from ‘H, *H, *H, *He 
and ‘He has begun at the present Bates linac and measurements at 
higher energies (750 GeV) are approved for the recirculated beam. 
Development of high pressure gas targets for Bates and SLAC is 
continuing and the first versions have mantained beam currents of 
> 40 pA. The six papers included in the appendix of this report 
were abstracted and entered in the data base separately. (WHK) 


5978 (IAEA-TECDOC—232, pp oe Status of 
transactinium nuclear data in the uated nuclear structure 
data file. Ewbank, W.B. (Oak Ridge National Lab., TN 
(USA)). May 1980. Dep. nis (US Sales Only). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

The structure and organization of the Evaluated Nuclear 
Structure Data File (ENSDF) which serves as the source data base 
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for the production of drawings and tables for the “Nuclear Data 
Sheets” journal is described. The updating and output features of 
ENSDF are described with emphasis on nuclear structure and 
decay data of the transactinium isotopes. 


5979 (INDC—34/L) Technical minutes of the tenth 
INDC meeting. Motz, H. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). Jul 1980. 56p. (CONF-7810273—1). NTIS (US 
Sales Only), PC A04/MF AO1. 

From 10. INDC meeting; Bucharest, Romania (3 Oct 1978). 

This document contains the minutes of the 10. INDC meet- 
ing, 3-7 October 1978 in Bucharest, Romania. 


5980 (INDC(SEC)—55/URSF) WRENDA 76/77. 
World request list for nuclear data. Lessler, R.M. (ed.). (In- 
ternational Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee). Aug 1976. 191p. NTIS 
(US Sales Only), PC A09/MF AOl1. 

The nuclear data request lists for fission reactors, fusion re- 
actors and nuclear safeguards development appear in Parts II, III 
and IV, respectively, of this document. Supporting information 
which is pertinent to only one of the request lists has been collected 
in sections immediately preceding the relevant request list. Informa- 
tion applicable to all the request lists appears in Part I. Expansions 
of codes used in the request lists can be found in the appendices at 
the end of the document. 


5981 (INDC(SEC)—73/URSF) WRENDA 79/80. 
World request list for nuclear data. Muir, D.W. (ed.). (Inter- 
national Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Oct 1979. 1799p. NTIS (US 
Sales Only), PC A09/MF AOl. 

WRENDA 79/80 is the sixth edition of the World Request 
List for Nuclear Data. This list is produced from a computer file of 
nuclear data requests, maintained by the Nuclear Data Section of 
the International Atomic Energy Agency (IAEA). The requests are 
provided by official bodies, such as national nuclear data commit- 
tees, through four regional data centers serving all Member States 
of the IAEA. The requests in this edition come from 15 different 
countries and one international organisation. This edition reflects 
numerous recent changes to the request file, the first major file 
update since the production of the previous edition, WRENDA 76/ 
77. The revised list contains a total of 1780 requests, 60% of which 
are either new or modified since the previous edition. The total 
number of requests related to fission reactor technology is 1329, 
very nearly unchanged, while the number related to nuclear fusion 
has increased from 328 to 449. In contrast to previous editions, re- 
quests associated with all applications are presented here in a single, 
unified list. 


5982 (ISN—80-01) Annual report 1979. (Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires). 1980. 
134p. (In French). NTIS, PC A07/MF AO1. 

The research and development activities of the ISN for 1979 
are reported. The main thrust is directed towards the SARA 
(Rhone-Alpes Accelerator System) project and the various techni- 
cal and experimental aspects. Research work was carried out in the 
following areas: nuclear spectroscopy, giant resonances, reaction 
processes, experiments at ILL, intermediate energy physics and for 
the theoretical group: nuclear structure, nuclear reactions, three- 
body problem, thermal neutron capture and hypernuclear spectros- 
copy. 


5983 (JAERI—1263) Comparative evaluation of various 
optimization methods and the development of an optimization 
code system SCOOP. Suzuki, T. (Japan Atomic Energy Re- 
search Inst., Tokyo). Nov 1979. 47p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl1. 

Thirty two programs for linear and nonlinear optimization 
problems with or without constraints have been developed or in- 
corporated, and their stability, convergence and efficiency have 
been examined. On the basis of these evaluations, the first version 
of the optimization code system SCOOP-I has been completed. The 
SCOOP-I is designed to be an efficient, reliable, useful and also 
flexible system for general applications. The system enables one to 
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find global optimization point for a wide class of problems by se- 
lecting the most appropriate optimization method built in it. 


(JINR—E-5-12859) Asymptotic functions and mul- 
diptication of distributions. Todorov, T.D. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
ong 1979. 18p. NTIS (US Sales Only), PC A02/MF 
AOl. 


Considered is a new type of generalized asymptotic func- 
tions, which are not functionals on some space of test functions as 
the Schwartz distributions. The definition of the generalized asymp- 
totic functions is given. It is pointed out that in future the particular 
asymptotic functions will be used for solving some topics of quan- 
tum mechanics and quantum theory. 


(KFTI—80-30) General and nuclear physics. (AN 
Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1980. 92p. INTIS (US Sales Only), PC AOS/MF AOl1. 

Separate abstracts are presented for each of the conference 
papers included in the data base. 


rd (OUP—81-09) Nuclear physics group report - Jan- 

1 to December 31, 1980. (Oslo Univ. (Norway). Fysisk 

Inst). [nd]. 89p. NTIS (US Sales Only), PC A05/MF AOl1. 

Separate abstracts are presented for each of the conference 
papers included in the data base. 
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REFER ALSO TO CITATION(S) 5211, 5214, 5220, 5226 


5987 (INIS-mf—6160, pp 529) Set-up for measuring 
isomer-state magnetic moments. Avchukhov, V.D.; Vovk, 
A.B.; Sokolov, V.O.; Sorokin,. A.A. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5988 (INIS-mf—6160, pp 523) Method to determine 
gamma-transition partial intensities. Bykov, A.A.; Vitman, 
V.D.; Elkin, Yu.V.; Naumov, Yu.V. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5989 (INIS-mf—6160, pp 521) Method to determine 
mean multiplicity of gamma transitions. Bykov, A.A.; 
Vitman, V.D.; Elkin, Yu.V.; Naumov, Yu.V. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5990 (INIS-mf—6160, pp 519) Methods of quantitative 
g of data on multiple coincidences. Petrov, B.F.; 
Naumov, Yu.V. 1980. (In Russian). Dep. NTIS (US Sales 
Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5991 (INIS-mf—6160, pp 518) Multiple coincidence 
system. Petrov, B.F.; Kraft, O.E.; Naumov, Yu.V.; Osta- 
penko, S.A. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5992 (INIS-mf—6160, pp 430) Reconstruction of initial 
proton spectra from the (n,p) and (n,np) reactions. Aleksan- 
drov, D.V.; Kovrigin, B.S. 1980. (In Russian). Dep. NTIS 
(US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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5993 (INIS-mf—6160, pp 4 429) Proton spectra correc- 
tion with account for energy losses and partial absorption in a 
target. Aleksandrov, D.V.; Kovrigin, B.S. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5994 (INIS-mf—6160, pp 423) Gauss-quantometer for 
measuring photonuclear reaction yields. Belyaev, S.N.; 
Kozin, A.B.; Nechkin, A.A.; Semenov, V.A. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5995 (INIS-mf—6160, pp 418) Elimination of particle 
group superposition while measuring on the beam with ex- 
tended spectra. Artemov, S.V.; Zaparov, E.A.; Mazitov, 
B.S.; Yakushev, V.P. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5996 pt a ag pp 417) Multichannel system for 
measuring assymetry in reactions with polarized particles. 
Antuf'ev, Yu.P.; Deineko, A.S.; Sarana, VI D. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5997 (INIS-mf—6160, pp 416) Avalanche counters 
usage for binary nuclear reaction studies. Andronenko, L.N.; 
Vaishnene, L.A.; Kovshevnyi, G.G.; Kotov, A.A.; Noibert, 
V. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5998 (INIS-mf—6160, pp 415) Identification for four- 
particle nuclear reactions. Prosin, A.A. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


5999 (INIS-mf—6160, pp 414) Set-up for measuring 
photoneutron yield on-line with the "Saratoy-2" minicom- 
puter. Belyaev, S.N.; Kozin, A.B.; Nechkin, A.A.; Semenov, 
V.A. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6160, pp 635) R-matrix program 

"GIUSI" for the tion of resonance parameters from 
differential cross sections of compound-nucleus reactions. 
Zolnai, L. (Magyar Tudomanyos Akademia Atomma; 
Kutato Intezete, ee 1980. (In Russian). Dep. NTI 
(US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6001 (INIS-mf—6160, pp 615) Computer code for 
searching resonance parameters in analysis of proton elastic 
scattering and (p,n) reaction on nuclei with zero spin. Guz- 
hovskii, B.Ya.; Dzyuba, B.M.; Zvenigorodskii, A.G. 1980. 
(In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6002 (INIS-mf—6160, pp 540) Analysis of probability 
for pen he weak peaks by the methods of relation of likely- 
hood maxima and convolution. Danilenko, V.N.; Kuznetsov, 
V.P.; Stepanov, E.K. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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kov, A.L; § A. 1980, (in Rosson. Dep, NU NTIS 
OV, rapenyants, n Russian 
(Us Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6003 (INIS-mf—6160, pp 536) Use of simulational y- 
in experiment optimisation. 


6004 (INIS-mf—6160, pp 535) Information capacity of 
curves with errors and maximally informative 
points in nuclear spectroscopy. Vinogradov, V.N.; Gai, E.V.; 
_— N.S. 1980. (In Russian). Dep. NTIS (US Sales 
y 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6005 (INIS-mf—6160, pp 534) Use of ity ap- 
proach for reestimation of energy level Sigalov, 
V.M. 1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6006 Lap age = pp 533) Decay scheme recon- 
struction from analysis o of the ‘yy coincidence matrix. Byalko, 
A.A.; Volkov, N.G.; Korsheninnikov, A.A.; Tsupko-Sitni- 
kov, 'V.M. 1980. (In Russian). Dep. NTIS (Us les Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6007 (INIS-mf—6160, pp 433) Express-processing of 
time-of-flight spectra. Aleksandrov, D.V.; Kovrigin, B.S. 
1980. (In Russian). Dep. NTIS (US Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


are 60, pp “  Somaater codes for ini- 
tial data processing of data on protons from the 
(n,p) and (n,np) reactions at the p tonne energy of 14 MeV. 
Shibaev, V.A.; Kovrigin, B.S.; Kuritsyn, V.P.; Lavrova, 
N.S. 1980. (In Russian). Dep. NTIS (US Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6009 (INIS-mf—6160, pp 422) Program for calculating 
background while (np) reaction studying. Kozlik, 
S.A.; Skopyuk, M.I; Shevchenko, V.A. 1980. (In Russian). 
. NTIS (US Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6010 (INIS-mf—6160, pp 419) Simulation of processes 
of compound nuclei production and decay by the Monte-Carlo 
method. Pasternak, RA. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6011 (INIS-mf—6160, pp 405) y-spectra processing in 
experiments with a plunger chamber. Erokhina, K.J.; Paster- 
nak, A.A. 1980. (In Russian). Dep. NTIS (US Sales Only). 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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a ALSO TO CITATION(S) 5820, 5821, 6046, 6055, 6072, 6074, 6117, 
6. 


6012 (DOE/ER/05861—T1, pp 9p, Paper 1) (7’,p) re- 
actions and nuclear pp and pn correlations. Kaelline, J. 
(Univ. of Virginia, Charlottesville); Davis J.; Minehart, 
R.C.; Whitney, R.R.; Boudrie, R.L.; McClelland, J.B.; Stetz, 
A.W. 1981. NTIS, PC A08/MF A0Ol. Order Number 
DE81028673. 
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In Electron and pion interactions with nuclei. Progress 
report, December 1, 1980-August 1, 1981. 

We have measured (2*~,p) spectra for * *He and "Al at @ 
= 20° and report on the two-nucleon pion absorption over the 
energy range 50 to 300 MeV. The 7* NN —> Np and a pp — pn 
yields for T = 0 NN systems in * ‘He are found to be larger than 
expected relative to 7*d — pp while they are smaller for T = 1 
systems and show a significant difference between *He and ‘He. 


eet aah pp A. dy 2) Manifes- 
tations of pion-nucleon pion absorption. 

ine, J.; Whitney, R. RR (Us sive of Virginia, Charlottes- 
ville). 1981. NTIS, PC A0O8/MF A0Ol. Order Number 
DE81028673. 

In Electron and pion interactions with nuclei. Progress 
report, December 1, 1980-August 1, 1981. 

The yield of two-nucleon pion absorption 7*~ NN — Np in 
*He, *He and *7Al at T/sub 7/ = 400 and 475 MeV for 6/sub p/ 
= 30° as well as 7* NN — NA in ™C were measured. These data 
along with previous ones establish the energy dependence of 7NN 
— Np in * ‘He and ?’Al over the energy range 50 to 475 MeV. 
Direct and secondary effects on 7 NN — Np due to the strong vari- 
ation in the 7 + N scattering cross sections over this energy range 
are discussed. 


6014 (DOE/ER/05861—T1, pp 7p, yoy 3) Pion scat- 

tering from *H, *He and ‘He. Minehart, R.C. (Univ of Vir- 

Charlottesville); Boswell, J.; Davis, J. F. 1981. NTIS, 
A08/MF AO1. Order Number DE81028673. 

In Electron and pion interactions with nuclei. Progress 
report, December 1, 1980-August 1, 1981. 

In a series of experiments at LAMPF elastic scattering of 
pions from the light nuclei, 7H, *He, and ‘He, at energies above 
the 3-3 resonance, from ~ 250 MeV to 500 Mev were measured. 
These measurements, when combined with the elementary 7-N 
scattering cross sections represent the important transition from 7- 
nucleon reactions to m reactions with complex nuclei. The few 
body nuclear systems are also amenable to a variety of calculational 
techniques, including explicit microscopic methods. The experimen- 
tal setup at LAMPF is described, and preliminary cross sections for 
a* - *He elastic scattering are presented. (WHK) 


6015 | lp mg ga + ox =! Pa 
electron scattering from ein 


2 eee 
ld region 
at high momentum aie 4 S. yh mm Univ., 


Washington, DC); Arnold, R.G.; Chertok, B.T.; Szalata, 
Z.M.; Day, D.; McCarthy, J.S.; Martin, F.; Mecking, B.A.; 
Sick, I; Tamas, G. 1981. NTIS, PC A08/MF AOl1. Order 
Number DE81028673. 

In Electron and pion interactions with nuclei. Progress 
report, December 1, 1980-August 1, 1981. 

The cross section for inclusive inelastic electron scattering 
from the helium isotopes has been measured at momentum transfers 
squared of 0.8 = Q? oe 5.0 (GeV/c)? for *He and 0.8 S Q? S 2.4 
(GeV/c)? for “He. The data were taken at 10° and cover the range 
1.0 < x < 0.6, where x = Q*/2M/sub He/v, which includes the 
elastic peak, nuclear breakup threshold, the high momentum tail of 
the quasi elastic scattering, and pion production. The structure 
function, vWe, derived from the data is approaching a scaling limit 
at high Q? It can be factored into a product of functions of Q? and 
of x as predicted by some models. 


6016 (DOE/ER/05861—T1, pp 23p, Paper » Meas- 
urements of the differential cross section for the 7* d — pp 
reaction from 80 to 417 MeV. Boswell, J. (Univ. of Virginia, 
Charlottesville); Altemus, R.; Minehart, R.; hanos, L.; 
Ziock, H.J.; Wadlinger, E. A. 1981. NTIS, A08/MF 
AOl. Order Number E8 1028673. 

In Electron and pion interactions with nuclei. Progress 
report, December 1, 1980-August 1, 1981. 

Differential cross sections were measured for the reaction, pi 
d — pp, at seven energies 80, 100, 140, 182, 230, 323, and 417 MeV. 
Sufficient data were taken for a 1% statistical uncertainty at eleven 
different angles for most of these energies. The elastic m* p reac- 
tion was used to normalize the 7* d — pp data. Legendre polyno- 
mial fits of the data are pesented. The increased accuracy and 
energy of these data require an addition of a cos* @* term in the 
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traditional low energy form of the differential cross section: C(A + 
cos? 0* + B cos‘ 6*). The coefficients, A and B, are used to com- 
pare the present data with a survey of previous experiments and the 
theoretical work of Niskanen. Agreement is usually within uncer- 
tainties but some disagreement remains even among recent experi- 
ments. 
6017 (DOE/ER/05861—T1, pp abP, ip. Ps 6) Pion 
single charge ex: le at , 428 and 
525 MeV. he wey L. (Univ. vin Virginia, Charlottesville); 
Kalline, J.; Altemus, R. 1981. NTIS, PC A08/MF AOl. 
Order Number DE8 1028673. 

In Electron and pion interactions with nuclei. Progress 
report, December 1, 1980-August 1, 1981. 

The cross sections of *He(a- 7°)?H at T = 285, 428 and 
525 MeV were measured for angles in the range of 60° = 0 = 135° 
covering the momentum transfer range 0.5 = q = 1.0 GeV/c. 
Comparison is made with Glauber model calculations to discuss the 
sensitivity to nuclear structure and pion-nucleus interaction effects. 


6018 Lyte pl pt 1-5) yng vy of 
tritium into bound chemical sta’ its effect on the accu- 
racy of calorimetric pon teed Tibor V.N.; Chuk- 
reev, F.E. neg ge Komitet po Ispol’zovaniyu 
Atomnoj po By Moscow. Inst. Atomnoj Ehner- 
gii). Aug 1980. S (US Sales Only), PC A02/MF AOl1. 

In Effect of chemical bonds on the 8-decay of tritium and 
241 Pu. 

The effect of B-decay into bound chemical states of the 
daughter atom on the half-life of B-active nuclei with a low maxi- 
mum transition energy is evaluated. The probability of B-decay into 
a bound chemical state strongly depends on the electron environ- 
ment of the daughter nucleus, and for tritium this can represent up 
to 1% of the total decay probability. The accuracy of the calorime- 
tric method in measuring f-active nuclei with a low maximum 
energy depends on how accurately the probability of B-decay into 
the continuous spectrum is known. It is recommended that the 
degree of uncertainty for the tritium half-life be increased and be 
taken as 12.34+-0.06 years instead of 12.35+-0.01 years. 


6019 (INIS-mf—6160, pp 315) Spectral data for prod- 
ucts of direct three- y states of light nuclei giant 
resonance. Cherkasov, A.S. 1980. (In Russian). NTIS (US 
Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6020 (INIS-mf—6i60, pp 312) Multipole analysis for 
three-particle photofission of helium. Arkatov, Yu.M.; 
Vatset, P.I.; Voloshchuk, V.I.; Gur’ev, V.N.; Zolenko, 
V.A.; Prokhorets, I.M. 1980. (In Russian). NTIS (US Sales 
Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6021 (INIS-mf—6160, Pp 310) Identification of a pole 
mechanism in the *He(y,pn)*H reaction. Arkatov, Yu.M.; 
Vatset, P.I.; Voloshchuk, V.1; Zolenko, V.A.; Prokhorets, 
I.M. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6022 (INIS-mf—6160, pp 221) Calculation of *He nu- 
cleus spectrum in a basis of © p(2,R) group irreducible repre- 
sentation. Vasilevskii, V.S.; Kovalenko, T.P. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6023 (INIS-mf—6160, pp 218) Study on the ‘He nucle- 
us bound states and phases of the *He+n, *H+p, d+d elas- 
tic and inelastic scattering by oscillator function basis. Vasi- 
levskii, V.S.; Kovalenko, T.P.; Filippov, G.F. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AO01. 
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From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6024 ye tga pp 193) Oscillator basis in a 
multichannel problem of scattering. Vasilevskii, V.S.; Nes- 
terov, A.V.; Filippov, GE X on (In Russian). NTIS (Us 

From 30. conference _ Frits spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


a (INIS-mf—6160, pp 191) Possibility of using an 
oscillator basis for solution of problems with a continuum. Fi- 
v, G.F.; Okhrimenko, I.P. 1980. (In Russian). NTIS 
ri Sales Only), PC A99/MF AOl. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6026 (JINR—E-2-80-219) Elastic scattering and —_ 4 
exchange of pions by *He at the intermediate energies. Be- 
lyaev, V.B.; Rakityanskii, S.A.; Wrzecionko, J. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
_— 1980. 13p. NTIS (US Sales Only), PC A02/MF 
AOl. 

An attempt is made to describe the experimental data on 
elastic interaction of 7*~ mesons with light nuclei in the energy 
region 68-208 MeV. As the theoretical basis, the approximate four- 
particle equations modified in the spirit of the impulse approxima- 
tions are used. The agreement with the data in the forward hemi- 
sphere for all energies is achieved. For the backward scattering, the 
agreement exists only at 68-MeV and 208-MeV pion energy. 


6027 (JINR—E-4-80-28) Study of low-energy ee 
teron scattering in the method of evolution with respect to 
constant. Belyaev, V.B.; Kirzhnitz, D.A.; Khankha- 


coupling 
saev, M.Kh.; Takibaev, N.Zh. (Joint Inst. for Nuclear Re- 


search, Dubna (USSR). Lab. of Theoretical Physics). 1980. 
18p. NTIS (US Sales Only), PC A02/MF AO1. 

The method of evolution with respect to coupling constant 
(CCE) is applied to study the low-energy pion-nucleus scattering. 
A variant of the CCE-method with two different coupling con- 
stants is considered. An iteration procedure for calculation of the 
scattering amplitude is developed. At each stage of successive ap- 
proximations the scattering matrix remains unitary. As an example 
the low-energy pion-deuteron scattering is considered. A rapid con- 
vergence of this iterative series for the md-scattering length to its 
exact value obtained by solving Faddeev equations is demonstrated. 
The 7d-phases in the static limit of the theory are calculated. The 
results obtained for the wd-scattering phases indicate their high sen- 
sitivity to wN-interaction parameters. Note that all basic relations 
corrected to the spin-isospin dependence can be applied for the 
pion scattering on heavier nuclei, e.q., *Li, which admit a two-clus- 
ter representation. 


6028 (JINR—E-4-13030) Application of the approxi- 
mate four body equations to description of the elastic scatter- 
ing and charge exchange of pions by *He nucleus. Belyaev, 
V.B.; Sapozhnicov, M.G.; Wrzecionko, J. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
> oe 1980. 12p. NTIS (US Sales Only), PC A02/MF 
AOl. 

In the framework of the approximate four body equations 
the elastic scattering and charge-exchange of pions on *He nucleus 
in the 68-208 MeV pion energy range is investigated. These equa- 
tions differ from the description within the optical model with the 
first-order optical potential in two aspects. The equations are de- 
rived without the impulse approximation. The rescattering of pions 
on nucleus is taken into account in all orders. Basic equations are 
derived. The strong dependence of the obtained cross sections of 
elastic scattering on the form of parametrization of the elementary 
aN interaction indicates the necessity of a more thorough study of 
m-nuclear cross sections as functions of the off-mass-shell behaviour 
of elementary w7N amplitudes. The energy dependence of the 
charge-exchange cross section at the fixed scattering angle 115 deg 
displays a more sharp decrease with increasing energy than that ob- 
served experimentally. 
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sp fae Calculation of the low-energy 
A of pion scattering on *He and ‘He nuclei. Be- 
lyaev, V.B.; Zubarev, A.L.; Rakhimov, A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1979. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl. 

Within the strong coupled channel method, reformulated by 
means of the Schwinger variational principle the phase shifts and 
scattering lengths were calculated for the elastic scattering of pions 
by the nuclei *He and ‘He (E/sub 7/ <= 28 MeV). In the calcu- 
lations the 7N potentials corresponding to the three existing sets of 
the experimental data were used. The contribution to the scattering 
lengths from virtual transitions into the continuum spectrum of the 
nuclear system was estimated. Neglecting such transitions changes 
the scattering lengths in the following manner: 7~*He by 48%, 
a**He by 30% and w~*He by an order of three. 


6030 (UM-P—78/85) Resonance strength of the 1175 
keV resonance in *Li(a, y)'°B. Spear, R.H.; Switkowski, 
Z.E.; Kennedy, D.L.; He ie, J.C.P. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1979. 17p. NTIS 
(US Sales Only), PC A02/MF AO1. 

The resonance strength of the 1175-keV resonance in *Li(a, 
)'°B has been remeasured using a Ge(Li) detector. The result ob- 
tained is 0.40+-0.06 eV. This is in good agreement with previous 
measurements using Nal(T1) detectors, provided that the earlier re- 
sults are multiplied by the factor 6/10 to convert them to the 
centre-of-mass system. Some of the consequences which arise from 
the failure of previous workers to make this correction before eval- 
uating the significance of their results are discussed. 
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REFER ALSO TO CITATION(S) 5798, 6009, 6013, 6072, 6074, 6202, 6220, 
6222, 6223, 6224, 6227 


6031 (CENBG—8004) Role of three-body coulomb fields 
versus final state interactions in the decay of ‘*C-a-'*C, Que- 
bert, J.L.; Bertault, D.; a ee, J.N.; Fouan, J.P. (Bor- 
deaux-1 Univ., 33 - oe (France). Centre d'Etudes 
Nucleaires). 1980. 13p. = 800232—6). NTIS (US Sales 
Only), PC A02/MF A0O1 

From International oudiimes on extreme states in nuclear 
systems; Dresden, German Democratic Republic (4 Feb 1980). 

The alpha emission in *O + "C+"C + a + ™C has 
been thoroughly studied in the region of the rapidity plot: 
Ysub(a)=Ysub(c.m.). The three-body coulomb fields, as well as 
configurations close to alignment, account for the alpha yield 
which is observed. The apparent competition between direct and 
sequential decays is well explained by the coulomb break-up. 


6032 (CRN-PN—79-20) Radiative capture of tritons by 
14N and 170 levels above 19 MeV. Linck, I.; Kraus, L.; 
Blatt, S.L. (Strasbourg-1 Univ., 67 (France). Centre de Re 
cherches Nucleaires). 1979. 25p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

Cross sections for the radiative capture of tritons by ™*N 
have been measured in the incident energy range 0.8 to 3.3 MeV 
and found to be of order 200-300nb/sr. The 90° excitation functions 
exhibit resonant structures for the transitions to the 5/2* ground 
state of 170 and the 1/2* (0.87-MeV) first excited state. Multilevel 
S-matrix fits of both excitation functions and angular distributions, 
on the assumption that dipole transitions dominate, permit J/sup 7/ 
assignments for the observed resonances to be limited to a very few 
possibilities; the best fit results, which are also most consistent with 
other relevant arguments, give the most likely assignments 3/2-, 5/ 
2°, 1 /2*, 3/27, for states at 19.76, 20.39, 20.58 and 21.05 MeV re- 
spectively, although the parities cannot be individually ascertained. 
The lower limit for the radiative widths GAMMA/sub / ranges 
from 1 to 6 eV. An additional level also appears to be present at 
approximately 19.3 MeV. 
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6033 (CTOM—39074) Study of pion electroproduction 

on C nucleus. Lolos, G.J. (Regina Univ., Saskatchewan 
(Canada). Dept. of Physics and Astronomy). 1978. vp. 
Available from Canadian Theses Div., National Library of 


Thesis. 

A low-energy pion detection system has been designed and 
tested for pion energies in the 4.5-17.9 MeV range. The detection 
system consists of four telescopes, each consisting of three Silicon 
Surface Barrier Detectors in triple coincidence requirement. Two 
of the detectors are totally depleted in a transmission mount while 
the third serves as a stopping detector and is of the partially-deplet- 
ed type. Aluminum moderators thick enough to reduce the pion 
energy in the 8 to 12 MeV range down to approximately 7 MeV 
were placed in front of each telescope. The pion detection system 
was mounted on top of a 127° double-focusing spectrometer magnet 
at the University of Saskatchewan Linear Accelerator Laboratory. 
With this detector system the double differential cross sections on 
pion electroproduction via the reaction ™C(e,e’7*)'*B were meas- 
ured as a function of energy and pion emission angle. 


6034 (DOE/ER/02706—T1, PP. lp. ee 1) Pion 
double charge exchange. Appendix C. (North- 
western Univ., Evanston, IL). 1981. * NTIS, PC Aba MF 
AOl. Order Number DE81030962. 

In Nuclear-structure studies with medium-energy probes. 
Annual progress report, December 1980-December 1981. 

A brief account of the history of double charge exchange Te- 
actions is given, and a review of the present status of pion double 
charge exchange studies is given. The Double Charge Exchange 
Spectrometer (EPICS) at LAMPF is described. The emerging un- 
derstanding of the DCX reaction is discussed, focusng on four 
problems: (1) the problem of the analog versus the non-analog tran- 
sition; (2) the problem of the angular distributions; (3) the problem 
of the excitation functions; and (4) the problem of the (N-Z) de- 
pendence of DCX. Double charge exchange on heavy nuclei is dis- 
cussed, and the use of double charge exchange for studying exotic 
nuclei is considered. Experimental and theoretical data are includ- 
ed. (WHK) 


6035 (DOE/ER/02706—T1, pp llp, Paper 2) Pionic 
probes for exotic nuclei. Seth, KR (Northwestern Univ., 
Evanston, IL). 1981. NTIS, PC A08/MF AOl. Order 
Number DE81030962. 

From 4. international conference on nuclei far away from 
stability; Helsinger, Denmark (8 Jun 1981). 

With the advent of meson factories such as LAMPF, power- 
ful new tools have been added to the list of those used in the study 
of exotic nuclei far from the valley of stability. These new tools are 
reactions involving pions in the incident and/or outgoing channels. 
The most useful, and so far the most used of these reactions are the 
pion double charge exchange reactions, both (7*, m~) and (7, 
a*). The (2~, 2*) reaction has been successfully used to study T/ 
sub Z/ = 3 nuclei such as '*C and **Ne, and the (7*, 2 ) reaction 
has been used to study T/sub Z/ = -2 nuclei such as *7O, ‘Ne, 
**Si and **Ar, and T/sub Z/ = -1 nuclei such as **Zn. Perhaps the 
most exciting aspect of these reactions lies in the fact that they can 
be used to study excited states of exotic nuclei and nuclei which are 
slightly unbound. An example of the latter is provided by the 
recent identification and mass measurement of *He. Even more 
exotic systems such as 7H and °H, which are of great astrophysical 
interest, are the subjects of current investigations. Recently the (7~, 
rho) reaction has been used to identify and study *He and °H. 


6036 (DOE/ER/10714—1) Nuclear physics research. 
Progress report, August 1, 1980-March 31, 1982. (Tennessee 
Technological Univ., Cookeville (USA). Dept. of Physics). 
1981. Contract AS05- 80ER10714. 23p. NTIS, PC A02/MF 
AOl. Order Number DE82002495. 

The study which is currently being pursued is an attempt to 
understand the mechanism of heavy-ion formation. The specific 
questions proposed to address were: are some heavy-ion combina- 
tions, leading to the same excitation energy range in the same com- 
pound nucleus, less likely to form resonances than others and, if so, 
to what extent; (2) to what extent do they form the same reson- 
ances. These questions are studied by forming, over a large range 
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of excitation energies, the same compound nucleus through a 
number of different heavy-ion entrance channels. The compound 
nucleus, 7*Na, was chosen since four stable target-projectile con- 
figurations (*C + “B, “C + ™B, *Be + ™*N, and *O + "Li) 
could be used to form this compound nuclus. In addition, the *C 
+ “Band 7Li + '*O systems are, according to classical calcula- 
tions, dynamically well matched so that both entrance channels will 
reach the same compound nucleus excitation energy with approxi- 
mately the same entrance channel angular momentum (a similar sit- 
uation exists for the **C + *B and *Be + “*N systems). Progress 
is reported. (WHK) 


6037 (DOE/EV/02231—1) Energetic neutron spectrom- 
etry. Final report, January 1, 1978-December 31, 1980. 
Madey, R. (Kent State Univ., OH (USA). Dept. of Physics). 
1981. Contract AS02-76EV02231. 4p. NTIS, PC A02/MF 
A01. Order Number DE82002156. 

Parameters of the experiment are summarized, and a brief 
description of the three different energy regions is given. No data 
are given. (WHK) 


6038 (INIS-mf—6160, pp 335) Calculation of angular 
and energy correlations of the p + ‘B — 3a. Sokolov, 
M.V. ee (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl1 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6039 (INIS-mf—6160, pp 323) Polarization effects at 
inelastic scattering of 20 MeV protons with excitation of the 


4* state in sup(16,18)O, sup(58,64)Ni and relation these ef- 
fects with shell structure of nuclei. Plavko, A.V.; Kudrya- 
shov, V.I.; Lombar, R.M.; Tir'on, Zh.; Ehskyud’e, Zh.L. 
= (In Russian). NTIS (US Sales Only), 
AOl. 


PC A99/MF 


From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6040 (INIS-mf—6160, BP 314) Quasi-alpha-particle ab- 
sorption of photons by '*C, ‘*O, 2’ Al, **Si, “Ca. Cherkasov, 
A.S. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6041 (INIS-mf—6160, pp 313) Mechanism of reactions 
with alpha particle emission in the °Be electrodisintegration 
by 105 MeV electrons. Cherkasov, A.S. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6042 Seat-o pp 273) Laser radiation effect on 
the electron capture. Batkin, I.S.; Zon, B.A.; Nelyubov, 
V.M. 1980. (In ay NTIS (US Sales Only), PC A99/ 
MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6043 (INIS-mf—6160, pp 219) *He and °Li collective 
excitation spectrum of positive and negative parity in an irre- 
ducible representation basis of Sp(2,R) group. Vasilevskii, 
V.S.; Kruchinin, S.P.; Filippov, G.F. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6044 (INIS-mf—6160, pp 217) Generating functions for 
minimal approximation basis of a method of generalized hy- 
perspherical functions. Calculation of the *Be spectrum. Fi- 
lippov, G.F.; Okhrimenko, I.P. 1980. (In Russian). NTIS 
S Sales Only), PC A99/MF A0Ol1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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6045 (INIS-mf—6160, PP 212) A-d scattering. Kolesni- 
980. (In Russian). NTIS (US 


kov, N.N.; Kopylov, V.A. 
Sales Only), A99/MF AOl1 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6046 (INIS-mf—6160, pp 203) Density of light nuclei in 
a hyperspherical function method. Orlova, N.V.; Shirokova, 
A.A.; Shitikova, K.V. 1980. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6047 (INIS-mf—6160, pp 202) Structure of nuclei with 
A=6 in the framework of the three-particle model with spin- 
orbit interaction. Kukulin, V.I.; Voronchev, V.T.; 
Krasnopol'skii, V.M. 1980. (In Russian). NTIS (US Sales 
Only), A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6048 (INIS-mf—6160, pp 195) Characteristics of the ro- 
tation spectra of *Be nuclei. Steshenko, A.I. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AO1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6160, pp 194) Energy spectrum and a 
magic nucleus shape at collective excitations. Steshenko, A.I.; 
Okhrimenko, I.P. 1980. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl1. 


From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6050 (IPNO-PhN—80-20) y activity from “Li beta 
decay. Detraz, C.; Guillemaud, D.; Langevin, M.; Naulin, 
F.; Epherre, M.; Klapisch, R.; de Saint-Simon, M.; Thibault, 
C.; Touchard, F. (Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire). 1980. 1lp. NTIS (US Sales Only), 
PC A02/MF AOl1. 

The energies and absolute intensities of the y-rays from the 
B-decay of ‘Li are measured. There is no sizable 8 branch to the 
"Be ground state. Only (5.2+-1.4)% of the B-decay strength does 
not lead to B-delayed particle emission. New #-delayed neutron 
branches to excited states of ‘Be are observed and the total de- 
layed neutron emission probability is deduced. 


6051 (ISN—80-29) Imaginary spin-orbit et in the 
inelastic scattering of polarized protons from '*C and '*O, de 
Swiniarski, R.; Pham, D.L. (Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires). Jun 1980. Op. NTIS (US 
Sales Only), PC A02/MF AO1. 

Analyzing powers and cross sections for elastic and inelastic 
scattering of 20, 30 and 40 MeV polarized protons from ™C and 
160 have been analyzed in the coupled-channels collective model 
using the full Thomas deformed spin-orbit term. Evidence is given 
that there is an imaginary spin-orbit potential in the proton optical 
potential for these nuclei. 


6052 (JINR—1-80-294) zri-meson production in low- 
energy proton collisions with carbon and copper nuclei. 
Akimov, Yu.K.; Gaisak, I.I.; Guber, F.F.; Krasnov, V.A.; 
Kurepin, A.B.; Merzlyakov, S.I1.; Oganesyan, K.O.; Pasyuk, 
E.A.; Porokhovoi, S.Yu.; Reshetin, A.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1980. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl. 

Differential and double differential cross sections of positive 
pion production by 240 MeV protons on carbon and copper nuclei 
are measured. The energy dependence of differential cross section 
for copper nucleus at 90 deg angle within the 240-500 MeV energy 
range of protons and angular dependence of the integrated differen- 
tial cross section are obtained. It is shown that the differential cross 
section at 250 MeV is 80 times less than that at 585 MeV. 
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6053 (JINR—E-1-12713) Determination of cross sec- 
tions for '*C-nucleus interactions at 4.5 GeV/c per incident 
nucleon momentum. Aksinenko, V.D.; Anikina, M.Kh.; Butt- 
sev, V.S. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1980. 7p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

Interactions of relativistic **C nuclei with C, Ne, Si, Cu, Zr 
pure nuclear targets haVe been studied in the SKM-200 streamer 
chamber. The cross sections have been determined for inelastic in- 
teractions and for the emission of at least one negative particle. An 
analysis of possible sources of systematic errors has been per- 
formed. A comparison is made with results of other experiments 
and data obtained eaplier by the SKM-200 Collaboration for *He- 
nucleus interactions. 


6054 (JINR—E-1-12730) Projectile fragmentation proc- 
esses in ‘He-nucleus interactions at 4.5 GeV/c per incident 
nucleon. Abdurakhimov, A.U.; Aksinenko, V.D.; 

M.Kh. (Joint Inst. for Nuclear Research, Dubna oat 
Lab. of ~ 3 Energy). 1980. 16p. NTIS (US Sales Only 

PC A02/MF AOl. 

Fragmentation processes of ‘He nuclei on Li, C, Al and Cu 
nuclei were studied at 18 GeV/c in the SKM-200 streamer cham- 
ber. The fragmentation total cross section, inclusive cross sections 
for ‘He fragment 'He, 7H, *H and *He production and cross sec- 
tions for the production of a few fragments in one interaction have 
been obtained. Their dependence on the target mass number, 
Asub(T), could be presented as Asub(T)sup(a). It is shown that the 
a parameter value grows with increasing number of nucleons 
having interacted with (Nsub(int)) target. The A-dependence of 
(<nsub(-)>) multiplicities and of transversal <psub(T)>= and 
longitudinal <psub(L)>= momenta of 7 mesons accompanying 
various fragmentation processes is also given. It is shown that with 
increasing Asub(T) < nsub(-) > does not change practically, if 
Nsub(int) <= 2, and grows for Nsub(int) > 2. < psub(T) >= 
and < psub(L) >= within error limits do not depend on Asub(T) 
at any Nsub(int). 


6055 (JINR—E-2-80-96) Approximate description of 
multiple scattering in nucleus-nucleus collisions at high ener- 
gies. Dymarz, R.; Matecki, A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1980. 
8p. NTIS (US Sales Only), PC A02/MF AO1. 

A new expression for the nucleus-nucleus elastic scattering 
profile functions is derived. The optical limit, rigid projectile and 
rigid target approximations are laid down as the basis of the calcu- 
lations. The invariant differential cross sections for the 7H-"*C elas- 
tic scattering are presented. They prove the eo.uivalence of the 
rigid target and the smarm projectile approximations. At the same 
time the comparison with the complete multiple scattering calcula- 
tions shows that for large momentum transfers (q?) both the ap- 
proximations considerably underestimate the effect of quasielastic 
shadowing. A symmetric version of the rigid nucleus approximation 
is presented. The example of its application to the ‘He-*He scatter- 
ing shows that the agreement with the complete multiple-scattering 
calculations is quite satisfactory except for very large momentum 
transfers where some shadowing is still missing. 


6056 (JINR—R-1-80-55) Two-particle correlations be- 
tween secondary protons in the — interactions at 40 
GeV/c. Angelov, N.; Akhababyan, N.; Balea, O.; Boldea, 
V.; Grishin, V.G.; Nazargulov, R.; Ponta, 2 Khakman, S. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1980. 10p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl1. 

Two-particle coprelations between secondary protons arising 
from 7~!*C-interactions at 40 GeV/c are studied. Different effects 
are observed of interaction of protons in the final state at small dif- 
ferences of their momenta Ap=‘p; vector-p2 vector’ <0.100 GeV/c. 
For protons smaller than 200 GeV related to the carbon nucleus 
destruction, a destructive correlation, which is due to the Coulomb 
repulsion between the partic--les and their identity, is observed. For 
protons with momenta larger than (200-300) GeV/c, produced in 
multiple inelastic collisions of the incident pion with the nucleons 
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of the target nucleus, a constructuve correlation, connected with 
the nuclear attraction between the rotons, is observed. 


6057 (JINR—R-2-80-53) Method of accuracy estimation 
of the rigid nucleus-pro ectile approximation. Khristova, I.U.; 
Omboo, Z.; Pak, A. S: Tarasov, A.V. (Joint Inst. for N Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
oq 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AOl. 

A method of evaluating accuracy of the rigid nucleus-pro- 
jectile approximation is proposed which uses mathematically equiv- 
alent approximations while going from two precise and identical ex- 
pressions for the aA elastic scattering amplitudes in the eikonal 
theory of the nucleus-nucleus scattering to approximate ones. A dis- 
crepancy between the expressions determines the accuracy of the 
approximation. As an example the aA(A="C, *7Al, Cu) elastic 
scattering cross sections have been calculated at several GeV/nu- 
cleon as a function of momentum transfer. It is shown, that the ac- 
curacy of the rigid nucleus-projectile approximation deteriorates 
with increasing momentum transfer, the accuracy being the worse 
the lighter the target. 


6058 (LA—8916-T) Structure of ‘°C studied by pion 
scattering near the [3,3] resonance. Seestrom-Morris, S.J. 
(Los Alamos Scientific Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 173p. NTIS, PC A08/MF AOl. 
Order Number DE82002991. 

Thesis. 

Good resolution (7*,7*") and (2~,7~') data were obtained 
for many states in °C using the Energetic Pion Channel and Spec- 
trometer at the Los Alamos Meson Physics Facility. Differential 
cross sections were measured for angles between 20° and 105° at an 
incident pion energy of 162 MeV for the elastic sca as well 
as for states at excitation energies of 3.09, 3.68, 3.85, 7.55, 8.86, 9.5, 
11.82, 16.05, 17.92, 21.37, and 21.6 MeV. Excitation functions were 
measured at momentum transfers of q = 1.1 h fm ~'andq = 14h 
fm~*, for energies between 100 and 300 MeV. A o(2~)/o(m*) 
ratio of 9:1 was observed for the first time, indicating a pure neu- 
tron particle-hole excitation of a high spin state (J/sup 7/ = 9/2*). 
Strikingly different energy dependences were found for AS = 0 
and AS = | transitions. Data for all states were compared with the 
microscopic model calculations of Lee and Kurath. Very good 
agreement was found between experiment and theory for the 
strongly excited states and the 9/2* state at 9.5 MeV, in sharp con- 
trast to the disagreement for weak transitions. The excitation func- 
tion data and comparisons with the microscopic model calculations 
were used to identify the states at 16.05, 17.92, 21.37, and 21.6 MeV 
as either 7/2* or 9/2* states. The elastic scattering data were ana- 
lyzed with an optical modeland the results were found to be con- 
sistent with neutron and proton distributions having equal rms radii. 
The optical potentials generated were used in a collective model 
analysis of the 3/2~ (3.68 MeV) and 5/2- (7.55 MeV) states. The 
reduced transition probabilities (B(E2)) derived from the proton 
parts of the transition strength are in agreement with those deter- 
mined from electromagnetic measurements. 


6059 (UCRL—86289) (n, charged ) reactions on 
Ip-shell nuclides at 14 MeV. Haight, R.C. (Lawrence Liver- 
more National Lab., CA (USA)). Jun 1981. Contract W- 
7405-ENG-48. 4p. (CONF-810920—18). NTIS, PC A02/ 
MF AOl1. Order Number DE82003188. 

From 4. international symposium on _ neutron-capture 
gamma-ray spectroscopy and related topics; Grenoble, France (7 
Sep 1981). 

The reactions (n,p), (n,d), (n,t) and (n,a) of 14-MeV neutrons 
with Ip-shell nuclides are of interest in. several areas: they can pro- 
vide tests of charge symmetry by comparisons with proton-induced 
reactions (on T=O nuclides); they allow study of the complex, 
often many-body decay of excited nuclear states; and they yield in- 
formation on final-state interactions. As part of the program in (n, 
charged particle) reaction studies, several 1p-shell nuclides were in- 
vestigated: *Be, **C, '*N, and **O at E/sub n/ = 14 MeV (Haight 
et. al. 1981). These measurements, with the newly developed mag- 
netic quadrupole charged-particle spectrometer, provide data with 
a much higher signal-to-background than heretofore available. Ex- 
perimental methods and results are briefly described. (WHK) 
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6060 (UM-P—78/69) “*N + *°B fusion and elastic 
scattering cross section measurements near the interaction 
barrier. Wu, S.C.; Overley, J.C.; Barnes, C.A.; Switkowski, 
Z.E. (Melbourne Univ., Parkville (Australia). School of 
~ ics). 1979. 44p. NTIS (US Sales Only), PC A03/MF 

The *N + '°B fusion reactions were studied at c.m. ener- 
gies between 2.9 and 7.5 MeV by measuring the yields of y-rays 
from the residual nuclei formed by particle evaporation from the 
compound system. Cross sections for formation of the evaporation 
residues '*O, °F, Ne, Ne, Ne, 7*Ne, 7*Na, **Na and *Mg, 
as well as the total cross section, were deduced from these yields 
with the aid of statistical model calculations. “*N + '°B elastic 

ing differential cross sections were measured from 4.3 to 9.1 
MeV at THETA 74.4 degrees, and from 3.3 to 8.3 MeV at 
THETA = 90.0 degrees. The elastic scattering cross sections were 
analyzed within the framework of the incoming-wave boundary 
condition (IWBC) model. The fusion cross sections calculated for 
the real ion-ion potential deduced from the IWBC model fit to the 
elastic scattering are in good agreement with the measured values. 


6061 (UM-P—78/73) 4° particle-hole states in ‘'*O. 
Henderson, R.S.; Spicer, B. M.; Svalbe, I.D.; Officer, V.C.; 
Shute, G.G.; Devins, D.W 'Friesel, D. L:; -Jones, W.P.; 
Attard, A. C. (Melbourne “Univ. a Parkville (Australia). 
School of Physics). 1979. 7p. NTIS (US Sales Only), PC 
A02/MF AO1. 

4° states of '*O, at excitation energies of 17.79 and 19.80 
MeV (T=O) and 18.98 MeV (T=1) are observed to be strongly 
excited in inelastic scattering of 135 MeV protons at momentum 
transfers of 200-550 MeV/c. The present ambiguity in the spin and 
parity assignments for the 17.79 MeV state is removed. 


6062 (UM-P—78/89) Analyses of inelastic proton and 
electron to the 2* (4.43 MeV) state in **C. Amos, 
K.; Morrison, I. (Melbourne Univ., Parkville a. 
School of a 1979. 20p. NTIS (US Sales Only), PC 
A02/MF A‘ 

pow of data from the inelastic scattering of 65-MeV 
protons and of 135-MeV electrons are used to test large-basis (pro- 

Hartree-Fock) model spectroscopies for the ground to 2;* 
(4.43 MeV) transition in **C. From distorted wave approximation 
calculations of the proton scattering, reasonably good agreement 
with the empirical cross section was obtained but no spectroscopy 
yields the distinctive structure of the recently measured analyzing 
power data. In like fashion, the longitudinal form factor ascertained 
from the electron-scattering data is well produced by calculations 
based upon the same PHF models of spectroscopy. The predictions 
of the transverse form factor, however, are quite distinctive and 
only in one case, that involving a strong spin-orbit effect in the 
basis, is the data reproduced. 


6063 (UM-P—78/90) '*C(p,2p)''B reaction at 100MeV. 
Devins, D.W.; Friesel, D.L.; Jones, W.P.; Attard, A.C.; 
Svalbe, I.D.; Officer, v. C.; Henderson, R. S.; Spicer, B.M.; 
Shute, G.G. (Melbourne Univ., Parkville (Australia). School 
¢ Jig eae 1979. 24p. NTIS (US Sales Only), PC A02/MF 


The **C(p,2p)""B reaction has been measured at 100 MeV in 
both symmetric and asymmetric geometries. Distorted Wave Im- 
pulse Approximation calculations were used to obtain spectroscopic 
factors for all states of '1B below 7 MeV excitation. From the spec- 
troscopic factors and the shapes of the measured angular correla- 
tions, it is concluded that (1) no large 1f-components are present in 
the wavefunction of the ground state of C, and (2) this experi- 
ment gives no evidence for the formation of giant resonances as the 
intermediate step in multi-step reaction processes to the 4.44 MeV 
(5/27) and 6.74 MeV (7/27) states of ™B. 


6064 (UM-P—78/93) Partial wave analysis of the 
18Q(p,ao)'®=N reaction. Wild, L.W.J.; Spicer, B.M. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1979. 1lp. NTIS (US Sales Only), PC A02/MF AOl1. 

A partial wave analysis of the differential cross sections for 
the "O(p,ao)**N reaction has been carried out applying the formal- 
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ism of Blatt and Biedenharn (1952), made specific for this reaction. 
The differential cross sections, measured at 200 keV intervals from 
6.6 to 10.4 MeV bombarding energy, were subjected to least- 
squares fitting to this specific analytic expression. Two resonances 
were given by the analysis, the ™F states being at 14.71+-0.07 
MeV (1/27) and 14.80 + 0.07 MeV (1/2)*. 


6065 (UM-P—80/52) Excitation of the 9.50 MeV (9/ 
2*) state of °C in intermediate energy scattering experi- 
ments. Rikus, L.; Collins, S.F.; ian, K.A. (Melbourne 
Univ., Parkville (Australia). School of + aes 1980. 18p. 
NTIS o Sales Only), PC A02/MF A\ 

differential cross section for hog Senate scattering of 
135 Mav protons leading to the 9.5 MeV state in **C has been 
measured. Microscopic DWBA analyses corroborate the 9/2* as- 
signment and show that the angular distribution is well described 
by a pure (or nearly pure) Ipsub(3/2) to 1dsub(5/2) neutron transi- 
tion with a total angular momentum transfer of 4, a description 
which is consistent with the previously observed large asymmetry 
in inelastic 7* and 7™~ scattering to this state. 


6066 (UM-P—80/64) 4° states of **O. Barker, F.C; 
Smith, R.; Morrison, I.; Amos, K.A. (Melbourne Univ., 
Parkville (Australia). School yf | cee 1981. 23p. NTIS 
(US Sales Only), PC A02/MF 

A three-state isospin-mixing aaa is fitted to available data 
on pion scai and nucleon pickup relevant to the 4~ states of 
16O at 17.79, 18.98 and 19.80 MeV. An excellent fit to all data is 
obtained, and the state descriptions are shown to be consistent with 
inelastic proton-scattering measurements. The 18.98-MeV state is 
predominantly Ip-1h T = 1, while the other two states have sig- 
nificant isospin mixing and 3p-3h admixtures. 


6067 (UM-P—81/3) Measurement of the gyromagneic 
ratio of the 937 keV 3* state in **F. Stuchbery, A.E.; Ryan, 
C.G.; Bolotin, H.H. (Melbourne Univ., Parkville (Australia). 
School of Physics). 1981. 18p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

The gyromagnetic ratio of the 3,* state (937-keV excitation 
energy) in **F was measured by the time-integral IMPAC tech- 
nique following implantation in a magnetically saturated Fe foil. 
The ‘*O(*He,py) reaction was employed using 3.75-MeV *He* 
beams. Measurements of the angular distribution of the de-excita- 
tion y ray from this level to the ground state and of its precession 
in the hyperfine field were carried out in coincidence with back- 
ward-emitted reaction protons. The sign and magnitude determined 
for the g-factor of this state is g = +0.54+-0.06. Shell-model cal- 
culations of the g-factor of this level have been performed and are 
evaluatively compared with experiment. 
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REFER ALSO TO CITATION(S) 6009, 6012, 6013, 6037, 6040, 6053, 6054, 
6057, 6087, 6137, 6202, 6227 


6068 (DOE/ER/01388—505) Beta decay of *‘Al and 
*Al/sup m/. Ray, A.; Hoyle, C.D.; Adelberger, E.G. 
(Washington Univ., Seattle (USA). Nuclear Physics Lab.). 
1981. Contract AC06-76ERO1388. 22p. NTIS, PC A02/MF 
A01. Order Number DE82001723. 

The 8* decays of **Al and **Al/sup m/ have been studied 
with a Ge(Li) detector. Ten B* branches including weak transitions 
to **Mg levels at 10576, 10824, 11017 and 11318 keV were ob- 
served. The super-allowed 8* decay of **Al/sup m/ and two addi- 
tional branches from **Al/sup m/ were also detected. The resulting 
log ft values and GT matrix elements are compared to shell model 
calculations by Brown, Chung and Wildenthal, which are quite suc- 
cessful in accounting for the data. From 8 decay and M1 transition 
strengths it is concluded that the analog of the **Al/sup m/ ground 
state is split between two closely spaced 1* levels in Mg. An iso- 
spin violating matrix element of a 50 keV is inferred. (MGW) 


6069 (INIS-mf—6160, pp 267) Atomic inner-shell ion- 
ization at the beta decay. Batkin, I.S.; Kopytin, I.V.; Smir- 
nov, Yu.G.; Churakova, T.A. 1980. (In Russian). NTIS (US 
Sales Only), PC A99/MF A0O1. 
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From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6070 (INIS-mf—6160, pp 326) Definition of pus 
characteristics of **Mg nucleus levels in the 17.7 MeV energy 
excitation range. Vasil’ev, S.S; Golovkov, M.S.; Mikhaleva, 
T.N.; Chuprunov, D.L. 1980. ‘(dn Russian). NTIS (US Sales 
Only), PC A99/MF A01. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6071 (INIS-mf—6160, pp 300) Electromagnetic transi 
tions in nuclei between the states with different deformations 
wets aes K sub(f). Kopanets, E.G.; 
Inopin, E.V.; Korda, L.P. 1980. (In Russian). NTIS (US 
Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


+g (INIS-mf—6160, ne wy Status of the study of 
the (p,y) reactions on light n Pom, BS: Kostin, 
V.Ya. 1980. (In Russian). NTIS dl (US Sales Only), PC A99/ 
MF AOl. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6073 (INIS-mf—6160, PP a Gamma decay of mirror 
states in the A=25 and the A=33 isobars. Kostin, V.Ya.; 
enya, V.Ya. 1980. (In Russian). NTIS (US Sales 
y), PC A99/MF AO1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6074 (INIS-mf—6160, pp 206) More precise 
Amarasin 


calculation 
of ip shell nuclear gam D.; Kolesnikov, 
N.N.; Tarasov, V.I. 1980. (In Russian). NTIS (US Sales 
Only), PC A99/MF AOl1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6075 (INIS-mf—6240) Annual report 1979. (Rijksuni- 
versiteit Utrecht (Netherlands). Robert van de Lab.). 
Jul 1980. 56p. NTIS (US Sales Only), PC A04/MF AOl1. 

A Compton-suppression spectrometer and three conventional 
Ge(Li) detectors of 80, 95 and 100 cm’ have been used in observing 
the reactions: **Ne(p,y)**Na, **S(p,y)*’Cl, and **Fe(p,v)**Co. 


6076 (IPNO-PhN—80-13) Study of **Mg(?*O,'*O)?*>M 
g reaction at Eiso—S5OMeV including scattering in entrance 
and exit channel. Bernas, M.; Pougheon, F.; Roy-Stephan, 
M.; Berg, G.P.A.; Berthier, B; Le Fevre, J. P; ildenthal, 
B.H. (Paris-11 Univ., 91 - Orsay (France). Inst. "de Physique 
me 1980. 43p. NTIS (US Sales Only), PC A03/MF 
AOl. 

Cross section angular distributions of **Mg('*O,'*O)**Mg 
reaction at 50 MeV incident energy leading to the first four excited 
states in **Mg and the elastic and inelastic scattering for *O + 
24Mg at 50 MeV and **O + **Mg at 56 MeV have been measured 
in order to investigate the reaction mechanism of the two-nucleon 
transfer reaction including the analysis of incident and exit chan- 
nels. The measured angular distributions were analyzed in the 
framework of the EFR-DWBA. Two neutron transfer amplitudes 
were determined using the 2s-1d shell model amplitudes calculated 
by Chung and Wildenthal. The large experimental cross section in 
contrast to the smallness of the direct transfer amplitude and the 
peculiar shape of the measured angular distribution of the lowest 
2:* state suggests that this level is mainly excited by two-step proc- 
esses. It is shown that a CCBA calculation describes successfully 
the angular distributions of the ground state and the 2;* state in 
26Mg. 
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6077 (IPNO-PhN—80-15) First study of the (**C, '*C) 
reaction. Selectivity of this reaction and the energy levels. 
Pougheon, F.; Bernas, M.; Roy-Stephan, M.; Detraz, C.; 
Guillemaud, D.; Langevin, M.; Naulin, F.; Roussel, P.; 
Kashy, E. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire). 1980. 29p. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The first measurements are reported for (**C, '*C) two-neu- 
tron stripping reactions. Energy spectra up to an excitation energy 
of 12 MeV have been measured at 69 MeV for the *Mg ('*C, **C) 
and **Si (**C, '*C) reactions. A strong selectivity of this reaction is 
observed. Using this selectivity, the comparison of the spectra sug- 
gests Jsup(7) assignments for several *°Si and **Mg states. The re- 
sults from other two neutron stripping reactions, (t,p) and (*%O, 
16Q) are compared with those of the (**C, '*C) reaction. 


6078 (LYCEN—8037) Energy dissipation and nucleon 
exchange in *Ar+?’Al and '*N+?7Al heavy ion reactions. 
Billerey, R.; Cerruti, C.; Chevarier, A.; Chevarier, N.; 
Cheynis, B.; Demeyer, A.; Zohni, O. (Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire). May 
1980. 17p. NTIS (US Sales Only), PC A02/MF AO1. 

Extensive analysis of the energy dissipation and nucleon ex- 
change has been done with heavier systems. Here we choose the 
two light systems “Ar+?’Al (E(lab)=340 MeV) and “N+”Al 
(E(lab)= 100 MeV) in order to study the correlation of the energy 
dissipation with the variance of the charge distributions as a func- 
tion of total kinetic energy loss bins. Considerable energy damping 
is found to occur in the approach phase which cannot be explained 
by a simple Fokker-Planck diffusion model. Indeed a model which 
interprets the collision as a local equilibration followed by diffusive 
phenomena is more appropriate to fit the data. The characteristic 
time could be attributed to the giant dipole resonance. 


6079 (UM-P—78/81) Comparison of ic 
models of low excitation 2* states in **Mg and **Si using in- 
elastic proton scattering. Amos, K.; Morrison, I.; Nesci, P. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1979. 19p. NTIS (US Sales Only), PC A02/MF AOl1. 

Distorted Wave approximation analyses of the inelastic scat- 
tering of 49.5 MeV protons from **Mg and **Si are used to com- 
pare 2° transition densities that were obtained from a standard shell 
model, deformed potential models and an SU(3) model of the low 
excitation spectroscopy of these nuclei. Analyzing power predic- 
tions do not reproduce the data adequately; the discrepancies indi- 
cating a deficiency in the transition mechanism prescription. 


6080 (UM-P—80/41) Resonance strength measurements 
and thermonuclear reaction rates for **>Mg(p,y)”*Al. Ander- 
son, M.R.; Kennett, S.R.; Mitchell, L.W.; enenl D.G. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1980. 23p. NTIS (US Sales Only), PC A02/MF AO1. 

The strengths of resonances in **Mg(p,y)**Al in the energy 
range 317-591 keV have been obtained. Resonance strengths at 317, 
387, 433, 591 keV have been measured absolutely. The strengths of 
resonances at 591, 433 keV were also deduced by comparison with 
the strength of the resonance at 620 keV in *°Si(p,y)*'P. Relative 
measurements of 10 resonances in the range 317-591 keV were 
made. Thermonuclear reaction rates are calculated for the reaction 
*5Mg(p,y) **Al leading to both the ground state and isomeric first 
excited state of *®Al in the temperature range T = 5 x 107-5 x 
10°K and are compared with rates determined from cross sections 
obtained from statistical model calculations. 


6081 (UM-P—80/68) Photoneutron cross section of 
2°Si. Pywell, R.E.; Kean, P.; Thompson, M.N.; Berman, 
B.L. (Melbourne Univ., Parkville (Australia). School of 
— 1981. 15p. NTIS (US Sales Only), PC A02/MF 

The photoneutron cross section of ?°Si has been measured 
over the energy range 8 to 28 MeV using the bremsstrahlung yield 
curve technique. The giant dipole resonance is observed to be 
centred at 21.2 MeV and is 5.5 MeV wide. In addition, a pygmy 
resonance containing much fine structure is observed below 17 
MeV. An attempt is made to interpret these observations in terms 
of the weak coupling of the extra neutron to a **Si core. However, 
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detailed comparisions of the structure and relative strengths of the 
28Si and **Si cross sections reveal that the coupling of the extra- 
core nucleon is large and significantly modifies the core wave func- 
tion. 


6082 (UM-P—81/11) Photoproton decay of 7’ Al. Ryan, 
P.J.P.; Thompson, M.N.; Shoda, K.; Tanaka, T. (Melbourne 
Univ., Parkville (Australia). School of Physics). 1981. 25p. 
NTIS (US Sales Only), PC A02/MF A0O1. 

Photoproton spectra from ?”Al were measured from 14.8 to 
27.6 MeV excitation energy in 400 keV steps. From these, high res- 
olution photoproton cross sections to low-lying states of the residu- 
al *Mg nucleus were deduced. The large integrated cross sections 
to these states justify the interpretation of the de-excitation gamma 
ray measurements which consistently indicate strong population of 
low-lying residual states following photodisintegration. Further, the 
results are discussed with reference to the particle-hole model. By 
examination of the microscopic configurations of the possible GDR 
states an explanation is proposed for the differences in the cross 
sections to various residual states. 
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REFER ALSO TO CITATION(S) 6009, 6034, 6039, 6040, 6049, 6127, 6159 


6083 (DOE/ER/02706—T1, pp 13p, Paper 3) Elastic 
scattering of 500 MeV polarized protons on * “Ca, Zr, 
and ?°°Pb and the breakdown of the impulse approximation at 
small momentum transfers. Hoffman, G.W. (Univ. of Texas, 
Austin); Ray, L.; Barlett, M.L. 1981. NTIS, PC A08/MF 
A01. Order Number DE81030962. 

In Nuclear-structure studies with medium-energy probes. - 
Annual progress report, December 1980-December 1981. 

ew 500 Mev anti p + “ “Ca, Zr and **Pb elastic d o/ 

dQ and A/sub y/(@) data are presented. The small momentum 
transfer data are not reproduced by the optical model using the 
second-order Kerman-McManus-Thaler potential based on nucleon- 
nucleon amplitudes obtained from phase-shift analysis. The system- 
atics of these results, taken together with previous 800 MeV results, 
suggest that medium modifications to the NN t-matrix are required 
to obtain an accurate, quantitative description of the 500 to 800 
MeV proton-nucleus elastic data in general. 


6084 (INIS-mf—6160, pp 277) Dependence of internal 
conversion coefficient on the atomic structure. Anderson, 
E.M.; Trusov, V.F.; Ehglais, M.O. 1980. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6085 (INIS-mf—6160, pp 205) Deformation effect of 
nonequilibrium states on secondary particle emission. Vladi- 
mirov, V.A.; Goncharova, N.G.; Zhivopistsev, F.A. 1980. 
(In Russian). NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6086 (INIS-mf—6160, pp 332) Phase analysis of data 
on proton scattering at intermediate energies by ‘Ca, 
sup(58,64)Ni nuclei. Romanovskii, E.A.; Spasskaya, T.I; 
Gubin, V.B. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6087 (INIS-mf—6160, pp 322) Polarization effects and 
their microscopic analysis at inelastic scattering of 20 MeV 
protons on some light and intermediate nuclei. Plavko, A.V.; 
Lombar, R.M.; Kudryashov, V.I.; Ehskyud’e, Zh.L.; Tir’on, 
Zh. 1980. (In Russian). NTIS (US Sales Only), PC A99/MF 
AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 





6088 (INIS-mf—6160, pp 190) Microscopic description 
of monopole isovector giant resonances. Barts, B.I.; Bolotin, 
Yu.L.; Gonchar, V.Yu.; Chekanov, N.A. 1980. (In ’Russian). 
NTIS (US Sales Only), "PC A99/MF AOI. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6089 (IPNO-PhN—80-09) Single-particle and core-ex- 
cited states in “°Sc, 1 - The **Ca(*He,d)**Sc reaction. For- 
~~ S.; Hourani, E.; Maison, J.M. (Paris-11 Univ., 91 - 

a (France). Inst. de Physique Nucleaire). 1980. 33p. 

(US Sales Only), PC A03/MF AO1. 

The **Ca(*He,d)**Sc reaction has been studied at 25 MeV 
incident energy. Angular distributions have been measured from 5° 
to 40° using a split pole spectrometer, for about 160 levels located 
up to 18 MeV excitation energy. A local zero range DWBA analy- 
sis has been carried out, using Gamow functions as form factors in 
the case of unbound states; | assignments and spectroscopic factors 
are obtained for a large number of levels, most of them previously 
unknown. The summed experimental spectroscopic strengths for 
the T, 1=1 and 1=3 levels are in good agreement with the shell- 
model sum rule limits for 1f-2p proton states, and their energy cen- 
troids have been determined. The 1g(9/2) strength in “Sc is 
strongly fragmented: about 27% of the T strength is carried by 
twenty three levels located between 6.5 and 13.5 MeV. Spectrosco- 
pic factors for analog states are compared with those from previous 
(p,p), (?He,dp) and (d,p) experiments. 


6090 (IPNO-PhN—80-14) Statistical model analysis for 
the deexcitation of the Rb formed by the **O+®Cu and 
34S + “Sc compound nucleus reaction. Barreto, J.; Langevin, 
M. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
ae 1980. 3lp. NTIS (US Sales Only), PC A03/MF 
AOl. 


A complete statistical model analysis is presented for the 
7Rb compound nucleus formed by the *O + Cu and *S + 
*8Sc reactions on a broad excitation energy interval. Most of all 
deexcitation channels are compared with the predictions of the 
codes ALICE and JULIAN. The results show that y-ray compe- 
tion with particles emission in the deexcitation of the "Rb com- 
pound nucleus is very important. From these comparisons, a de- 
tailed analysis is performed on the approximations made in both 
evaporation codes. 


6091 (IPNO-RC—80-04) Spin determination of highly 
excited nuclei from light particle emission studies. Guerreau, 
D.; Babinet, R. (Paris- - Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire). Apr 1980. 14p. (CONF-800452—12). 
NTIS (US Sales Only), A02/M AOl. 

From International conference on nuclear behavior at high 
angular momentum; Strassbourg, France (22 Apr 1980). 

It is shown in this paper how one can take advantage of 
evaporated charged particles emitted by fully thermally equilibrated 
systems to extract information on spin and alignment. The emphasis 
is made on a complete study of the system ““Ar+ °*Ni at 280 MeV. 
For this specific example, a very good agreement with the sticking 
limit has been obtained. Moreover, the degree of alignment of 
deeply inelastic fragments was found to be very strong. Finally, the 
general use of particle emission properties in other situations than 
deeply inelastic collision studies is discussed. 


6092 (ISN—80-31) Deeply inelastic collisions and fusion 
in the *Ne+‘*°Ca system. Nguyen Van Sen; Gondrand, 
J.C.; Merchez, F.; Darves-Blanc, R. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires). Jul 1980. 29p. 
NTIS (US Sales Only), PC A03/MF AO1. 

Cross sections for deeply inelastic collisions, fusion, and elas- 
tic scattering of ?°Ne on “Ca were measured at 151 MeV. The 
critical angular momentum Lsub(cr) and the grazing one Lsub(gr) 
deduced from the fusion and elastic scattering data were used in an 
attempt to interpret the fragment kinetic energies in deeply inelastic 
collisions in terms of a rotating double-nucleus system whose con- 
tributing initial angular momentum depends explicitly on the 
amount of nucleon transfer. 
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6093 (LBL—13485) Excitation functions and isomer 
ratio measurements for the reaction *’K(*Li,p2n)“*Sc/sup m/ 
»“*Sc/sup q/. Nguyen, H.D.; Trinh, H.N.; Le, H.D.; 
Moody, 33 H.; Seaborg, G. T. (Lawrence 
Ber e Lab., CA (U ‘A)). Oct 1981 Contract W-7405- 
ENG-48. 10p. NTIS, PC A02/MF AOl. Order Number 
DE82003903. 

For the purpose of eventually determining how population 
distributions of “*Sc* in the E-J plane affect resulting isomer ratios 
in “Sc, excitation functions and isomer ratios in the reaction 
“K(®Li,p2n)“Sc/sup m/,“Sc/sup q/ were measured. Preliminary 
results seem to indicate, as expected, a very weak compound nucle- 
us reaction component of the reaction cross section. 


6094 (UM-P—78/52) Photoneutron cross section of 
**Fe. Norbury, J.W.; Thompson, M.N.; Shoda, K.; Tsubota, 
H. (Melbourne Univ., Parkville (Australia). School of Phys- 
ics). 1979. 13p. NTIS (US Sales Only), A02/MF AO1. 

A high resolution measurement of the ™‘Fe(y,n) cross sec- 
tion is reported. This and a previously measured **Fe (y,p) cross 
section are discussed in terms of the isospin splitting of the E1 giant 
dipole. 


(UM-P—78/72) Cross section measurement for 

)“*Ti. Solomon, S.D.; ey D.G. (Melbourne 

ua arkville (Australia). School of —— 1979. 16p. 
NTIS (US Sales Only), PC A02/MF A’ 

The cross section of the reaction en has been 
measured over the bombarding energy range 0.7 - 4.2 MeV. This 
energy range is appropriate for calculating the interaction rate in a 
stellar interior over the temperature range 10° - 10'°K. The results 
are compared with predictions of the statistical model of nuclear re- 
actions. Stellar interaction rates are calculated. 


6096 (UM-P—78/98) **Fe(a, 7 reaction cross sec- 
tion. Anderson, M.R.; Kennett, S.R.; Switkowski, Z.E.; Sar- 
good, D.G. (Melbourne Univ., Parkville (Australia). School 
off ae 1979. 18p.p. NTIS (US Sales Only), PC A09/ 
The yield of 1.332 MeV y-rays from the reaction **Fe 
(a,y)®Ni has been measured as a function of a-particle bombarding 
energy in the range 4.2 - 7.1 MeV. This energy region includes the 
(a,n) threshold at Esub(a) = 5.46 MeV. The energy dependence of 
this y-ray cross section, as well as the (a, ny) cross section is com- 
pared with statistical model calculations. Good agreement is 
achieved between these data and calculations using global optical 
model parameters to determine the transmission functions. In par- 
ticular, the ~**nounced threshold effect in the (a, y) yield, at the 
opening of the (a, n) channel, is well represented. 


6097 (UM-P—80/29) Cross section measurements and 
thermonuclear reaction rates. Kennett, S.R.; Anderson, 
M.R.; Mitchell, L.W.; Switkowski, Z.E.; Sargood, D.G. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1980. 21p. NTIS (US Sales Only), PC A02/MF A01. 

The yields of y rays from the reactions *Ti(p,y) °'V and 
5°Ti(p,p’y)®°Ti have been measured as a function of bombarding 
energy over the range 0.73 - 4.39 MeV and the yield of neutrons 
from the reaction *°Ti(p,n)®°V has been measured from threshold 
to a bombarding energy of 4.39 MeV. Competition effects were ob- 
served in the y-ray yields from the (p,y) and (p,p’y) reactions at the 
threshold of the (p,n) reaction. The observed yields in all channels 
were lower by factors of order 3 than those predicted by statistical 
model calculations based on global optical parameters and the com- 
petition observed in the (p,y) yield at the opening of the neutron 
channel was approximately one half that predicted by the statistical 
model calculations. These failures of the calculations are tentatively 
attributed to the neutron closed shell nature of Ti. Thermonucle- 
ar reaction rates for the (p,y) and (p,n) reactions are calculated. 
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6098 (UM-P—80/74) “Sc(p,p’)“*Sc and the attainment 
of a thermal ditribution of states in an environ- 


astrophysical 
ment. Anderson, M.R.; Kennett, S.R.; Sevior, M.E.; Sar- 
good, D.G. (Melbourne Univ., Parkville (Australia). School 
>> meee 1981. 19p. NTIS (US Sales Only), PC A02/MF 
AOl. 


Cross sections for inelastic scattering of protons by “Sc 
have been measured over the energy range 1.2-2.5 MeV for protons 
leading to the second, third, fourth, sixth, and eighth excited states 
of “Sc. Statistical model calculations were in good agreement with 
the data. Further statistical model cross section calculations were 
used in an investigation of the part played in inelastic and superelas- 
tic scattering of protons in bringing about a thermal distribution of 
states in “Sc in a stellar interior under the conditions of explosive 
silicon burning. This mechanism was found to be effective for tem- 
peratures above 4.5.x.10°K. 


6099 (UM-P—80/86) Cross section measurements and 
thermonuclear reaction rates for *SCrip,y )3Mn and 
54Fe(p,y)*>Co. Kennett, S.R.; Mitchell, L.W.; Anderson, 
M.R.; Sargood, D.G. (Melbourne Univ., Parkville (Austra- 
lia). School of Physics). 1981. 20p. NTIS (US Sales Only), 
PC A02/MF AOl. 

The yields of gamma-rays from the reactions **Cr(p,y) °*Mn 
and **Cr(p,p’y)**Cr have been measured as a function of bombard- 
ing energy over the range 0.84-4.00 MeV, and from the reactions 
54Fe(p,y)Co and **Fe(p,p’y) **Fe over the range 1.05-3.69 MeV. 
All y-ray yields were lower by factors of order of 2 than those pre- 
dicted by statistical model calculations based on global parameter 
sets. Data are taken from the literature for proton induced reactions 
on “Ca, *°Ti, and *'V, which like **Cr and **Fe contain a closed 
shell of 28 neutrons, and for which statistical model calculations 
were also high by factors of order of 2 or more. A new prescrip- 
tion for obtaining the imaginary well depth for the proton channel 
is proposed for N = 28 nuclei and it is shown to result in a striking 
improvement in the agreement between experimental and calculated 
cross sections. 


6100 (UM-P—81/16) Cross-section measurements and 
thermonuclear reaction rates for “Ti(p,y)*’V, *’Ti(p,y)“V, 
*“"Ti(pn) *7V and *Ti(p,y)*°V. Kennett, S.R.; Mitchell, 
L.W.; Anderson, M.R.; Sargood, D.G. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1981. 29p. NTIS 
(US Sales Only), PC A03/MF AO1. 

The yield of gamma-rays from the reaction “°Ti(p,gamma) 
*7V has been measured as a function of bombarding energy over 
the range 0.72 - 3.00 MeV, from ‘’Ti(p,gamma)“*V over the range 
0.74 - 3.50 MeV, and from “*Ti(p,gamma)**V over the range 0.72 - 
4.40 MeV. The yields of gamma-rays following (p,p’) reactions on 
all three targets were also measured and (p,p’) cross sections were 
deduced for the first excited state proton groups for “*Ti and “Ti 
and for the first ten proton groups for *’Ti. The yield of neutrons 
from the reaction *’Ti(p,n)*7V has been measured over the range 
from threshold to 4.40 MeV. All these data are compared with sta- 
tistical-model calculations, and good agreement is achieved. Ther- 
monuclear reaction rates for the (p,gamma) and (p,n) reactions are 
calculated for the temperature range 5x10°-10'° K which includes 
the range of temperatures of interest in nucleosynthesis calculations. 


6101 A production near threshold in central nucleus-nu- 
cleus collisions. Harris, J.W.; Sandoval, A.; Stock, R.; Stroe- 
bele, H.; Renfordt, R.E.; Geaga, J.V.; Pug h, H.G.; Schroe- 
der, L. S.; Wolf, K.L.; Dacal, A. (Gesells t fuer Schwer- 
ionenforschung, D-6100 Darmstadt, West Germany). Physi- 
od a Letters; 47: No. 4, 229-232(27 Jul 1981). W-7405- 

A's produced in central collisions of “Ar+KCl at 1.8 GeV/ 
u incident energy were detected in a streamer chamber by their 
charged-particle decay. For central collisions with impact param- 
eters b<2.4 fm the A production cross section is 7.6 +- 2.2 mb. A 
calculation in which A production occurs in the early stage of the 
collision qualitatively reproduces the results but underestimates the 
transverse momenta. An average A polarization of -0.10 +- 0.05 is 
observed. 
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REFER ALSO TO CITATION(S) 5831, 6037, 6039, 6052, 6053, 6054, 6057, 
6086, 6087, 6090, 6118, 6127 


6102 (CEA-N—2201) Complete neutronic nuclear data 
evaluation for Rb and *’Rb from 10-° eV to 20 MeV. 
Simon, G.; Prince, A.; Lalie, E. (CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 92 - Montrouge (France)). Apr 1981. 
2lp. (In French). (NEANDC(E)—216-L; INDC(ER 3/ 
L). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE81903966. 

The total, elastic, inelastic, capture, (n,p), (n,d), (n,t), 
(n,*He), (n,a), (n,2n), (n,n’p), (n,n’a) cross-sections have been eval- 
uated for “Rb and *’Rb in the 10-° eV - 20 MeV energy range. 
This evaluation is based on available experimental data and theo- 
retical calculations carried out in the framework of spherical opti- 
cal model and statistical model. Angular distributions for elastic and 
discrete inelastic scattering, and energy distributions for continuum 
inelastic scattering and for (n,2n) reaction have also been calculat- 
ed. This evaluation, set under ENDF/BIV format, completes and 
plainly improves the corresponding evaluation given in the ENDF/ 
BIV files. 


6103 (DOE/ER/02706—T1, PP 25p, Paper 4) First ex- 
cited O* states in the germanium isotopes via the Se(d,°Li) 
reaction. van den Berg, A.M.; Janssens, R.V.F.; Emery, 
G.T.; Saha, A.; Siemssen, RH. (Kernfysisch Versneller In- 
stituut, Groningen, The Netherlands). 1981. NTIS, PC A08/ 
MF AO1. Order Number DE81030962. 

In Nuclear-structure studies with medium-energy probes. 
Annual progress report, December 1980-December 1981. 

A systematic study of the even-A germanium isotopes with 
mass 70 = A S&S 78 via the Se(d,*Li) reaction has been performed 
at E/sub d/ = 45 MeV. The reaction products were momentum 
analyzed and mass identified with a QMG/2 magnetic spectrograph 
and the accompanying focal plane detector system. The main em- 
phasis of the investigation was on the nature of the first excited O* 
states. The striking variation in strength from one isotope to an- 
other, already observed in the (p,t) reactions to the same final 
nuclei, is also seen for the a-pickup reaction. Previously derived 
wavefunctions that assume the excited O2* states to be proton con- 
figuration states can also account for the present results. 


6104 (INIS-mf—6160, pp 226) Shell structure of beta 
decay strength function of neutron-rich nuclei and a probabil- 
ity of the neutron emission. Ko = he 1.V.; Zherebtsov, A.D. 
oy (In Russian). NTIS (US Sales Only), PC A99/MF 
AOl 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6105 (INIS-mf—6160, pp 197) Differences of electro- 
magnetic and nucleon parameters of dynamical deformation of 
nuclei. Blokhin, A.I.; Ignatyuk, A.V.; Lunev, V.P. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF A011. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(IPNO-T—78-04) Proton pick-up on Ga, Ge and 
As isotopes. La Rana, G. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de ow Nucleaire; Paris-11 Univ., 91 - 
Orsay (France)). 1979. 69p. (In French). NTIS (US Sales 
omn.S tained AOl. 


te “Ga, 1Ga(d,*He)®Zn, Zn, Ge, Ge, ™Ge, 
76Ge(d,*He)®Ga, “Ga, “Ga, ®Ga and “As(d,*He)Ge reac- 
tions have been studied with an overall resolution of 15 to 18 KeV. 
The spectroscopic factors have been determined for 11 to 24 levels 
in each final nucleus. Level schemes are proposed for the previous- 
ly unknown Ga and Ga. The small value of tau(0.* )/tau(0,*) 
found for “Ge is consistent with a very simple description of wave 
functions previously proposed for Ge nuclei. These wave functions 
are seen to reproduce the measured occupation numbers for the 
proton orbitals. An anomaly in these occupation numbers is ob- 
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served between N=40 and 42 could be related to a nuclear shape 
transition. 


6107 (ISN—80-04) Two-nucleon high-spin states in odd- 
odd copper: the “Cu case. Tsan Ung Chan; Bruandet, J.F.; 
Dauchy, A.; Giorni, A.; Glasser, F.; Morand, C.; Chambon, 
B.; Drain, D. (Grenoble-1 Univ., 38 (France). Inst. des Sci- 
ences Nucleaires). Feb 1980. 2p. (CONF-800452— 
13(Summ.)). NTIS (US Sales Only), A02/MF AO1. 

From International conference on nuclear behavior at high 
angular momentum; Strassbourg, France (22 Apr 1980). 


6108 (UM-P—78/86) Yield measurements in the reac- 
tions **Ca(p,y)“*Se and * “8Sc. Kennett, S.R.; Swit- 
kowski, Z.E.; Paine, B.M.; Sargood, D.G. (Melbourne 
Univ., Parkville (Australia). ‘School of Physics). 1979. 16p. 
NTIS (US Sales Only), PC A02/MF AO1. 

Absolute cross sections for the reactions “*Ca(p,y)**Sc and 
*®Ca(p,n)**Sc have been measured for proton bombarding energies 
from 0.76 MeV to 2.20 MeV. The results are in satisfactory agree- 
ment with predictions of the Hauser-Feshback statistical model of 
nuclear reactions. In particular, the predicted flattening out of the 
(p,y) cross section above the threshold for the (p,ns) channel is con- 
sistent with the data. 
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REFER ALSO TO CITATION(S) 5252, 5753, 5970, 6053, 6069, 6083, 6087, 
6104, 6105, 6138, 6143, 6225, 6226 


6109 (BNL—30073) Trends in nuclear spectroscopy with 
(more or less) direct reactions. Hansen, O. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 20. (CONF-810978—1). NTIS, PC A02/MF 
A01. Order Number DE8i031970. 

From 5. European Physical Society's general conference; Is- 
tanbul, Turkey (7 Sep 1981). 

Recent experiments on the Gamow-Teller giant resonance 
are discussed with special regard to the strength sum rules. Some 
ideas for further investigations of pairing collective modes are pre- 
sented. The emphasis is on one fermion-two boson states and on 
two boson transfer reactions. Finally some new experimental results 
from heavy ion inelastic scattering are presented and the role of 
such processes in the energy ion mechanisms leading to deep inelas- 
tic collisions is discussed. 


6110 (BNL-NCS—51363-Vol.1, pp 133-159) ow sec- 
tion adjustments using integral data. Gru pelaar, H.; Dra; 
J.B. (Netherlands Energy Research "Fo undation | (EC 
Petten). Mar 1981. NTIS, PC A22/MF AO1. Order Number 
DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Adjustment methods currently in France, the Nether- 
lands and the US to adjust neutron capture cross sections in the fis- 
sion-product mass range are reviewed. The methods include lease- 
squares fitting of multi-group constants, multi-group cross section 
adjustment, model-parameter adjustment and direct point cross-sec- 
tion adjustment. Additional comments are given on logarithmic ad- 
justment and on other recent approaches, which stress the inclusion 
of method uncertainties and the treatment of systematic (negli- 
gence) errors. The evaluation of experimental data, a-priori cross 
sections and their covariance matrices is shortly discussed. Finally 
some conclusions and recommendations are summarized. 


6111 (BNL-NCS—51363-Vol.1, pp 375-410) New tech- 
cal 


niques for multi-level cross section calculation and fitting. 
Froehner, F.H. (Institut fuer Neutronenphysik und Reaktor- 
technik, Karlsruhe, Germany). Mar le 1. NTIS, PC A22/ 
MF AO1. Order Number DE8103030 

From Workshop on nuclear i evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

A number of recent developments in multi-level cross sec- 
tion work are described. A new iteration scheme for the conversion 
of Reich-Moore resonance parameters to Kapur-Peierls parameters 
allows application of Turing’s method for Gaussian broadening of 
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meromorphic functions directly to multi-level cross section expres- 
sions, without recourse to the Voigt profiles psi and chi. This 
makes calculation of Doppler-broadened Reich-Moore and MLBW 
cross sections practically as fast as SLBW and Adler-Adler cross 
section calculations involving the Voigt profiles. A convenient dis- 
tant-level treatment utilizing average resonance parameters is pre- 
sented. Apart from effectively dealing with edge effects in reso- 
nance fitting work it also leads to a simple prescription for the de- 
termination of bound levels which reproduce the thermal cross sec- 
tions correctly. A brief discussion of improved resonance shape fit- 
ting techniques is included, with emphasis on the importance of 
correlated errors and proper use of prior information by application 
of Bayes’ theorem. 


tn aa 2, pp 621-654) Evaluation 
with emphasis on handling 


methods and procedures 

mental data. Vonach, H.; Tagesen, S. (Akademie der Wis- 
senschaften, Vienna, Austria). Mar 1981. NTIS, PC A21/ 
MF AO1. Order Number DE81030141. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

A review is given on the thn al and methods used in 
the evaluation of the cross-sections for neutron induced reactions in 
the mass-range 19 S A 3S 209 and the energy region of overlap- 
ping resonances up to 20 MeV. Thus the central topic are the eval- 
uation methods for (n,p), (n,a), (n,2n) and A(n,n’)/sup m/A cross- 
sections, mostly derived from activation measurements. The 
evaluator’s task to do thorough critical review of the experimental 
data base especially the problems connected with renormalization 
of cross-section values, reassessment of cross-section errors, estimat- 
ing the degree of correlation present in the cross-section uncertain- 
ties, rejection of obviously wrong data, normalization of relative 
cross-section measurements and handling of inconsistencies between 
different data sets is addressed. The various methods used for deriv- 
ing evaluated cross-sections and their variances and covariances 
from the experimental data base are reviewed and discussed. Rec- 
ommendations are made on how to proceed in future evaluations. 


6113 (CEA-R—5052) Investigations about the internal 
conversion coefficient for transition energies near the thresh- 
old. Farany Coursol, N. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Office des Rayon- 
nements Ionisants; Paris-11 Univ., 91 - Orsay (France)). Jun 
S08. 360. (In French). NTIS (US Sales Only), PC A06/ 


Thesis. 

The first part of this paper is devoted to a detailed review of 
the different theories concerning the internal conversion. The prin- 
cipal physical parameters and their influence on the calculated con- 
version coefficients are presented. The results (experimental and 
theoretical) obtained for the internal conversion coefficients near 
the threshold (K shell) for the transitions in the nuclei *7Fe (M1; 14 
keV), Sup(125m)Te (M1; 35keV), sup(129m)Xe (M4; 39 keV) and 
sup(93m)Nb (M4; 30 keV) are presented with the ICC computa- 
tions for different types of transitions on the 30 and 80 atomic 
number nuclei. A comparison is made of the different computations 
and a discussion points out the penetration effect and hole correc- 
tion which become important at low energy and for high multipo- 
larities. 


6114 (CTOM—38193) Nuclear level density with inter- 
actions. Choudhury, F.N. (McGill Univ., Montreal, Quebec 
(Canada). Dept. o Physics). 1977. 120p. ‘Available from Ca- 
nadian Theses Div., National Library of Canada. 

Thesis 

A formalism is developed which can be used to calculate nu- 
clear level densities with realistic interactions. The grand partition 
function is constructed and the level density is obtained by Laplace 
inversion. The formalism is a generalization of the technique used 
when the only residual interaction is the pairing force. It takes into 
account both Hartree-Fock and pairing-type effects. Illustrative ex- 
amples are given in the specific case of tin isotopes. The formalism, 
as developed, pertains to spherical nuclei, but can be generalized to 
include cases where, for example, shape transitions can occur. 
However, numerical calculations become difficult with generalized 
interactions. To study this effect a pairing plus quadrupole force is 
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used instead. This effect may be important in tin isotopes and can 
explain experimental data. Exact model space calculations are also 
done to test the validity of the partition function approach for cal- 
culation of level densities. 


6115 (INDC(YUG)—6/L) Prompt y-ray spectra and in- 
tegrated cross sections for the radiative capture of 14 MeV 
neutrons for 28 natural targets in the mass region from 12 to 
208. Budnar, M.; Cvelbar, F.; Hod, E. (International 
Atomic Energy Agency, Vienna Austria). International 
Nuclear Data Committee). Dec 1979. 23p. NTIS (US Sales 
Only), PC A02/MF AOl1. 

Prompt y-ray spectra and integrated cross sections of the ra- 
diative capture of 14.6 MeV neutrons in Mg, *’Al, Si, **P, S, Ca, 
“Sc, ™V, Cr, Mn, Fe, Co, Cu, Se, Br, Sr, *Y, In, Sb, "71, Ba, 
141Pr, Ho, Ta, W, Tl, Pb, Bi are presented. Data are ob- 
tained by the use of the telescopic scintillation pair spectrometer, 
allowing the measurement of the spectra integrated over 47 solid 
angle for light nuclei and over 27 solid angle for heavy nuclei. 


at ty pp 278) Effect of correct consid- 
eration of exchange on the internal conversion coefficient. Zi- 
litis, V.A.; Trusov, V.F.; is, M.O. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOI. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6117 (INIS-mf—6160, Ly. Beta decay of nuclei in a 
bound state with gamma quantum emission. 
Almaliev, A.N. 1980. (In Russian) NTI NTIS (US Sales Only), 
PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6118 (INIS-mf—6160, he a Detachment energies of 
nucleons and decay of nuclei from 28 <= Z,N 
<= 82. Kolesnikov, N.N.; ely O.P. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOI. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6119 (IPNO-PhN—80-04) About the experimental in- 
vestigation of nuclear deformation at very high angular mo- 
mentum. Roulet, C. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire). 1980. 17p. (CONF- 3001397). 
NTIS (US Sales Only), PC A02/MF AO1. 

From 18. international winter meeting on nuclear physics; 
Bormio, Italy (21 Jan 1980). 

A total y-ray energy spectrometer has been used to select 
angular momentum windows in the decay pattern of compound 
nuclei. Various kinds of counters were used in coincidence with the 
big crystal such as single small Nal detectors of Ge(Li) counters. 
An average angular momentum together with an affective moment 
of inertia are derived versus the total y-ray energy. A variety of 
nuclei have been investigated with the aim to follow the nuclear 
behavior and try to determine the nuclear shapes up to very high 
spins. Residual nuclei in the vicinity of Er’, Yb’® and Nd?” ex- 
hibit a fairly constant effective moment of inertia close to the rigid 
body value over a wide range of angular momentum. On the other 
hand, to tellurium isotopes around A = 118 which behave like vi- 
brators at low spins, corresponds an effective moment of inertia 
which increases rather quickly with the angular momentum to- 
wards the rigid body value. This could be explained by the occur- 
ence of many band-crossings as it is shown by the Ey-Ey correla- 
tion data obtained for this particular case. The light Dysprosium 
nuclei (A approximately 152) which are described below spin 36 by 
states built on configurations with a few number of quasi-particles, 
exhibit after spin 50 a well developped E2 bump in the transition 
energy spectra. However the centroid of that bump does not 
change with an increase in angular momentum an then is neither 
characteristics of a well defined effective moment of inertia nor of 
a pure collective motion. No clear evidence of exterme nuclear de- 
formations such as prolate shapes with a ratio of principal axis of 2 
to 1 has been observed so far within the experimental uncertainties 
for the nuclei which have been studied in the present work. 


ERA VOL.7,NO.3/ 780 


6120 (JINR—E-1-80-39) Proton multiplicity distribu- 
tions in pion-xenon nucleus collisions at 3.5 GeV/c. Stru- 
—_ Z.; Pawlak, T.; Peryt, W.; Pluta, J. (Joint Inst. for 
uclear Research, Dubna (USSR). Lab. of “yr anneal 
1980. 12p. NTIS (US Sales Only), PC A02/MF AO1. 
Experimental results from the proton emission investigation 
in 3.5 GeV/c pion minus-xenon nucleus collisions detected in the 
180 xenon bubble chamber are presented and analyzed. The emitted 
protons are of kinetic energies from 20 to 400 MeV. Multiplicity 
distributions of protons both accompanied and not accompanied by 
secondary charged and neutral pions are given. Large proton multi- 
plicities are observed in the events without multiparticle produc- 
tion, the proton multiplicity distribution in this class of events being 
of an irregular character. The experimental results are well de- 
scribed in the model based on the following hypothesis: a high 
energy hadron traversing the target causes the monotonous emis- 
sion of the fast protons in numbers n/sub p/ being equal to the 
number of protons encountered in the neighbourhood of its path 
inside the nucleus target. In this case the multiple production goes 
through some intermediate states which decay after having left the 
target nucleus. 


6121 (JINR—E-1-80-552) Complete destruction of 
heavy nuclei by hadrons and nuclei. Tolstov, K.D. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Hi 
Nene 1980. 6p. NTIS (US Sales Only), PC A 


The total disintegration is considered of Ag and Pb nuclei 
and ‘He, C nuclei with a momentum of 4.5 GeV/c per nucleon. 
It is shown that nucleons are mainly emitted, and there is no residu- 
al nucleus the mass of which is comparable to that of the primary 
nucleus. The probability of total nucleus disintegration is consid- 
ered as a function of projectile energy, and the mass. The multiplic- 
ity, energy and emission angle of particles are considered as well. It 
is shown that the density of nuclear matter in the overlap zone of 
colliding nuclei exceeds the usual one by a factor of approximately 
4. A comparison is made with interaction models. A conclusion is 
drawn of the collective interaction mechanism (perhaps, of the 
shock wave type) of particle ejection from the target nucleus at the 
first stage of interaction and of explosive decay of the residual nu- 
cleus at the next one. 


6122 (JINR—R-1-12869) Dispersions of the multiplicity 
distributions in the interactions of deuterons and alpha parti- 
cles with emulsion nuclei at 4.5 GeV/c per nucleon. Shabra- 
tova, G.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1979. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOI. 

Studied is the behaviour of the equare root of dispersions of 
the multiplicity distributions for secondary particles depending on 
the average number of the particles produced in interactions of rel- 
ativistic nuclei of deuteron and helium with emulsion nuclei at the 
4.5 GeV/c impulse per nucleon. It is shown that for nucleus-nucle- 
us interactions averaged with respect to the impact parameter 
(average” interactions) the data are close to the dependence for 
secondary 7~ mesons from proton-proton interactions. For events 
with the definite impact parameter the behaviour of the dispersion 
square root as a function of the average particle number differs 
from the analogous dependence for proton-proton interactions. The 
results are in a good agreement with the calculations of nucleus- 
nucleus interaction as a superposition of nucleon-nucleon interac- 
tions. 


6123 (JINR—R-3-80-34) Search for one-pion exchange 
in the low energy neutron scattering on nuclei. Aleksandrov, 
Yu.A.; Bunatyan, G.G.; Nikolenko, V.G.; Popov, A.B.; Sa- 
mosvat, G.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1980. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. 

Angular dependence of scattering of keV neutrons in odd In, 
J, Bi nuclei and on neighbouring mostly even Gd, Te, Pb nuclei, is 
measured. The 20-30% difference of p-amplitudes of nuclear pairs 
investigated has been observed. The possibility is discussed of inter- 
preting this difference by one-pion exchange between an incident 
neutron and odd nuclear nucleon. 
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6124 (JINR—R-3-12999) Search for anomalous a- 
widths in the '*’Sm(n, a)'**Nd. Antonov, A.; Bodzel, A.A.; 
Gledenov, Yu.M.; Marinova, S.; Popov, Yu.P.; Tishin, V.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics). 1980. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl1. 

The results are presented of investigation of the **’Sm(n, 
a)'**Nd reaction with resonance neutrons in order to search for re- 
sonances with large a-widths. Total a-widths from the '’Sm(n, 
a)'*Nd up to 700 eV with a resolution of 4 ns/m together with 
averaged cross sections of the reaction up to 3 KeV were meas- 
ured. The experiment reveals a noticeable fluctuation of cross sec- 
tions averaged over 100 eV intervals. In the region up to 3.2 keV 
at least 5 resonances were found having resonance a-widths large 
than the mean a-width by an order of magnitude. The probability 
of their occurrence is in agreement with the oredicted within the 
statistical theory chi? distribution of a-widths. 


6125 (JINR—R-6-80-369) Study on the *''Te excited 
states from '*'I decay. Bonch-Osmolovskaya, N.A.; Ngo Fu 
An; Batsev, S.; Norseev, Yu.V.; Milanov, M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1980. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl. 

To specify the ‘I decay scheme, gamma spectra from 
decay have been measured. By means of spectrometer with a 
Ge(Li) detector. On the basis of experimental and literature data 
analysis, the *'Te excited-states scheme has been specified and 
added; 9 new transitions have been found. The introduction of 806-, 
887-, 912-, and 994-keV states has been well grounded; the previ- 
ously suggested 889- and 1409-keV states are not confirmed. New 
levels at 1173 and 1485 keV have been found. From 71 transitions 
observed, 69 are placed in the **I specified decay scheme. Within 
the framework of the constructed decay scheme, level populations 
have been calculated. 


6126 (JYFL-RR—7/80) Electromagnetic decay of the 
Q2i state in the doubly closed shell nucleus '“°s,Gds2. J 

R.; Kantele, J.; Luontama, M.; Passoja, A.; Kleinheinz, P.; 
Blomqvist, 5 (Jyvaeskylae Univ. (Finland). Dept. of Phys- 
-— May 1980. 1lp. NTIS (US Sales Only), PC A02/MF 
AOl. 


The existence of the 02* state in ™*Gd at 2165.0(4) keV is 
established through observation of the E0(0,*—0,* ) transition. The 
measured half-life 375(40) ps of this state corresponds to a mono- 
pole strength of rho? = 0.0122(13) which is taken as evidence 
against a strong state dependence of the effective proton monopole 
charge. 


6127 (LA-UR—81-2867) Systematics of radii and nucle- 
ar charge distributions induced from elastic electron scatter- 
ing, muonic x-ray, and optical isotope-shift measurements. 
Emrich, H.J.; Fricke, G.; Hoehn, M. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 9p. 
(CONF-810649—16). NTIS, PC A02/MF A0Ol. Order 
Number DE82000757. 

From 4. international conference on nuclei far from stability; 
Helsignor, Denmark (7 Jun 1981). 

The nuclear charge distribution and nuclear charge distribu- 
tion differences have been investigated by 350 MeV elastic electron 
scattering at the Institut fuer Kernphysik, Universitaet Mainz. 
Muonix x-ray measurements yield complementary information to 
electron scattering results. Both experimental data are analyzed in 
an almost model independent way. Muonic x-ray measurements 
have been performed for the region *°Ca up to *°Mo. Muonic x- 
ray transition energies allow the determination of one radial param- 
eter R/sub k/ - the Barrett radius - with high precision. This Bar- 
rett radius combined with the charge distribution from elastic elec- 
tron scattering yields the following precise radial parameters 
<r?>/sup 1/2/, <r*>/sup 1/4/ and <4*>/sup 1/6/. With the 
abolute values of these radial moments, it is possible to determine 
the two optical constants: the electron density at the nucleus and 
the specific mass shift. 
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6128 (UM-P—80/56) Velocity dependence of enhanced 
dynamic hyperfine field for Pd ions swiftly recoiling in mag- 
netized Fe. Stuchbery, A.E.; Ryan, G.C.; Bolotin, H.H.; Sie, 
S.H. (Melbourne niv., Parkville (Australia). School of 
yy ee 1980. 13p. NTIS (US Sales Only), PC A02/MF 


The velocity-dependence of the magnitude of the enchanced 
dynamic hyperfine magnetic field (EDF) manifest at nuclei of *Pd 
ions swiftly recoiling through thin magnetized Fe has been investi- 
gated at ion velocities higher than have heretofore been examined 
for the heavier nuclides (i.c., at initial recoil velocities (v/ 
Zvo)=0.090 and 0.160, vo=c/137). These results for *°*Pd, when 
taken in conjunction with those of prior similar measurements for 
106Pd at lower velocities, and fitted to a velocity dependence for 
the EDF, give for the Pd isotopes over the extended velocity range 
1.74< =(v/vo)< =7.02, p=0.41+-0.15; a result incompatible with 
previous attributions of a linear velocity dependence for the field. 


6129 Beta-delayed two-neutron emission from ®Rb, 
Reeder, P.L.; Warner, R.A.; Yeh, T.R.; Chrien, R.E.; Gill, 
R.L.; Shmid, ’M: Liou, H.L,; "Stelts, MLL. (Pacific Northwest 
Laboratory, Richland, W nm 99352). Physical Review 
Letters; 47: No. 7, 483-486(17 Aug 1981). 

Beta-delayed two-neutron emission has been observed for 


’ the first time in a fission-product nuclide, *®Rb. The two-neutron 


emission probability is (0.060 +- 0.009)%. [Radioactivity **Rb from 
235U) (n/sub th/, f ), mass separated; measured n time correlation; 
deduced P/sub 2n/.] 
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6130 (BNL—30176) Bandmixing and the IBA. Casten, 
R.F.; Warner, D.D. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CH00016. 12p. (CONF- 
810920—19). NTIS, PC A02/MF A0Ol. Order Number 
DE82002861. 

From 4. international symposium on _neutron-capture 
gamma-ray spectroscopy and related topics; Grenoble, France (7 

1981). 

ha The structure of the IBA in deformed nuclei, both for the 
SU(3) limit and in a realistic case (?**Er), is studied in the context 
of the geometrical model with bandmixing. The following principal 
conclusions emerge. The IBA characteristically predicts strong 
— y' band E2 transitions which dominate 8 — g transitions in 
agreement with existing data. The 8’ — +’ transitions arise in the 
IBA from both a mixing term and a direct AK = 2 matrix element 
and, in fact, the latter dominates. From a Mikhailov plot formalism, 
the data, for '*Er, give explicit evidence for the existence of a 
dominant direct matrix element as well. In a bandmixing context, 
the traditional collective model can also yield dominant B — y 
transitions, and for values of the mixing parameter Z/sub By/ con- 
sistent with other evidence. However, the predicted branching 
ratios are independent of Z/sub By/ and disagree with the data. 
This can be rectified only by the ad hoc introduction of a direct 
AK = 2 matrix element which, in principle, should be forbidden in 
the limit of harmonic vibrations. 


cross-section meas- 


6131 (CEA-N—2195) 
urements for different elements at neutron 


energies between 
0.5 and 3.0 MeV. Grenier, G.; Voignier, J.; Joly, S. (CEA 
Centre d'Etudes de Bruyeres-l tel, 92 - Montrouge 
(France)). Mar 1981. 14p. (In French). (NEANDC(E)— 
215L; INDC(FR)—48/L). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE81903964. 

Neutron capture cross-sections have been measured for the 
nuclides: Rb, Y, Nb, Gd, W, Pt, Tl, and for the isotopes '*Gd, 
156Gd, 57Gd, 8Gd, Gd, Ww, 13W, 184W, 186W, 237] and 
205T] in the 0.5 MeV to 3.0 MeV neutron energy range. Neutron 
capture cross-sections are determined through direct ‘y-ray spec- 
trum emitted by the sample. The gamma-rays are detected by a Nal 
scintillator surrounded by an annular Nal detector. The time-of- 
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flight method is used. Our results are compared with previous data, 
evaluations and statistical model calculations. 


6132 (CENBG—8007) Secondary reactions as a tool to 
produce exotic nuclei. Dufour, J.P.; Fleury, A.; Bimbot, R. 
(Bordeaux-1 Univ., 33 - (Fran ice). Centre 
d'Etudes Nucleaires). 1980. 18p. S (US Sales Only), PC 
A02/MF AOl. 

The possibility of using secondary reactions as tool to pro- 
duce new isotopes is considered. This question is renewed with the 
emergence of intense beams of energetic heavy ions in the range of 
20 to 100 MeV/nucleon. Three different methods are considered. 
They involve either the ‘in situ’ production of a secondary radioac- 
tive target, which interacts with the primary beam, or the produc- 
tion of a radioactive secondary beam by an inverse fusion or a frag- 
mentation process. Very heavy or very neutron deficient isotopes 
can be produced by these methods. 


6133 (CENBG—8015) Calculations of the continuum 
ray spectra in (HI,xn) reactions. Hubert, P.; Leccia, 
Liotta R.; Mennrath, P.; Villard, M.M. (Bordeaux-1 Univ. ® 
33 - Cradignen (France). Centre d'Etudes Nucleaires). Apr 
1980. 6p. (CONF-800452—11). NTIS (US Sales Only), PC 

A02, AOl. 

From International conference on nuclear behavior at high 
angular momentum; Strassbourg, France (22 Apr 1980). 

Calculations of the continumm y-ray spectra following parti- 
cle evaporation in (HI,xn) reactions have been performed for de- 
formed and spherical nuclei with A approximately 150. Good 
agreement with various experiments is obtained when choosing an 
adequate structure of the yrast line, and when allowing for an M1 
to E2 competition in the yy de-excitation of the nucleus. 


6134 Se ea pp 91-120) Neutron and 
gamma-ray correlation in the 7~ -capture in ‘Ho and '*'Ta. 
Levin, R.; McIntyre, E.; Hallman, T.; Lee, Y.K.; Madansky, 
L.; Olaniyi, D. (Univ. of Victoria, Canada). 1981. NTIS, PC 
A06/MF A0O1. Order Number DE82003312. 

In Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1980-July 31, 1981. 

The measurement of n-y correlation following w~ -capture in 
185Ho and ‘*'Ta was completed at TRIUMF. The exclusive neu- 
tron spectra show significant correlation to the final nuclear states 
and neutron multiplicities. For the lowest neutron multiplicity an 
almost kinematically complete analysis is possible which revealed 
the important role played by radiative w-capture. Detailed struc- 
tures show coherent trends among various nuclear final states in the 
exclusive neutron pectra, which promise to yield information about 
the fast neutron emission process. Further progress in data analysis, 
including angular distribution and triple coincidence, should help to 
elucidate the mechanism of high spin nuclear states. 


6135 (INIS-mf—6160, pp 595) Perturbation of angular 
a mano by radiative defects in itermetallic compounds. 
omissarova, B.A.; Kryukova, L.N.; Ryasnyi, G.K.; a. 
kin, A.A. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6136 (INIS-mf—6160, pp 571) Perturbation of angular 
correlation by defects in some ferroelectric perovskites. Klyu- 
charev, V.A.; Ga damaka, A.P. 1980. (In Russian). NTIS 
(US Sales Oniy), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6137 (INIS-mf—6160, pp 213) Internucleon forces and 
moments of inertia of nuclei. Krutov, V.A. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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6138 (ISN—80-07) Identification of high spin isomers 
near N=82. Andre, S.; Coen: J.; Gizon, A.; Gizon, J.; 
Jastrzebski, J; Lukasiak, J. Preibisz, Z. 
(Grenoble-1 Univ., 38 ance). Inst. des "Dalences Nu- 
US Sate Feb 1980. 2p. — )). NTIS 
les Only), PC A02/MF A 

From International oot wha Re nuclear behavior at high 
angular momentum; Strassbourg, France (22 Apr 1980). 

6139 (JINR—E-6-80-427) Nuclear-orientation studies of 
the 51.5-min ‘*’Lu decay. Davaa, S.; Dupak, J.; Finger, M 
Kracikova, T.I.; Lebedev, N.A.; Pavlov, VN; Girit, Cc; 
Hamilton, W.D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 23p. NTIS (US 
Sales Only), PC A02/MF A0O1. 

Anisotropies of y-rays, emitted in the decay of **’Lu, 
Tsub(1/2)=51. 3 mi min, have been measured. The **’Lu was oriented 
by the hyperfine interaction when the lutetium nuclei were includ- 
ed in a gadolinium matrix cooled to 15 mK temperature. A top- 
loading *He - ‘He dilution refrigerator capable of quickly cooling a 
short-lived sample was used. Multipole-mixing ratios have been 
evaluated for many transitions. The spin assignments have been 
made for a number of levels in ‘*’Yb and their parities have been 
deduced. In particular, an unambiguous 11/2~ assignment was made 
for the 571.5 keV level which was identified as the ground state of 
the 11/2> (505) band observed by Lindblad. The rotational bands in 
187Yb are discussed. 


6140 (JINR—R-4-80-401) Coriolis interaction and elec- 
tric properties of rotational states of °° Yb. Kvasil, J.; Khaz- 
ratov, T.; Choriev, V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical ——_ 1980. 10p. (In 
Russian). NTIS (US Sales Only), PC AOl. 

Electric properties of the Yb sai are analyzed within 
the quasiparticle-phonon model allowing for the Coriolis interac- 
tion. The energy of rotational states and reduced probabilities of 
E2-and M1-transition are well described by this model. 


6141 (JINR—R-6-12849) *°Er beta decay and *°Ho 
excited levels, Budzyak, A.; Ganbaator, N.; Zvol’ski, I; 
Zuber, K.; Kalinnikov, V.G.; Kuznetsov, V.V.; Stegailov, 
V.1L; Usmanov, R.R. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1979. 12p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Gamma-ray, internal conversion electrons, gamma-gamma- 
and electron-gamma-coincidences spectra and those of delayed 
gamma-gamma coincidences are investigated. “Er isotope is ob- 
tained in the reaction of tantalum profound splitting with the pro- 
tons with the 660 MeV energy. *°Er gamma-ray spectra have been 
investigated with the spectrometer with Ge(Li)-detectors. Spectra 
of ‘Er internal conversion electrons have been measured with the 
iron-free beta-spectrometer with the toroidal magnetic field. The 
spectra of gamma-gamma coincidences have been investigated using 
the device with two Ge(Li)-detectors. Electron-gamma coinci- 
dences have been measured using the device, created on the base of 
iron-free beta-spectrometer with the toroidal magnetic field and the 
spectrometer with Ge(Li)-detector. The data obtained are presented 
in a table. About 50 gamma-transitions accompanying **Er beta- 
decay have been discovered. Types of multipolity have been estab- 
lished for 10 transitions. The *Er — ™*Ho decay scheme is pro- 

. The existence of 142.0 keV 11/2” isometric state with 
Tsub(1/2)=0.88 ms has been determined in ™*Ho nucleus 110.1 
keV, 7/2* and 230.4 keV, 9/2~ states have been also identified in 
this nucleus, thus leading levels of the known from nuclear reac- 
tions developed bands have been established. The properties of 
185Ho levels under the assumption of a week deformation are dis- 
cussed. 


6142 (JINR—R-6-12944) Lifetimes of **"Yb excited 
states. Alikov, B.A.; Marupov, N.Z.; Muminov, K.M.; Mu- 
minov, T.M.; Salikhbaev, U.S.; Usmanov, R.R.; Khalikulov, 
A.B.; Wawryszcruk, J.; Ion-Mihai, R. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
— 8p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A0l. 
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Lifetimes of **"Yb excited states arising at the decay of 
167L.u — '7Yb monoisotope have been determined using ey and yy 
delayed coincidence methods. The time spectrometers mounted on 
the base of a magnetic lens B-spectrometer and a scintillation detec- 
tor, a scintillation and a Ge(Li) detectors, a scintillation and Si(Li)- 
detectors are used. '®’Yb level fifetimes are measured with energies 
of 29 keV (Tsub(1/2)=13.5(7) ns), 78 keV (Tsub(1/2=0.84(4) ns), 
178 keV (Tsub(1/2)<=0.2 ns), 188 keV (Tsub(1/2)=28.0(25 ns), 
213 keV (Tsub(1/2=0.27(3) ns), 239 keV (Tsub(1/2< =0.2 ns), 258 
keV (Tsub(1/2)=0.34(5) ns), 278 keV (Tsub(1/2)<=0.2 ns) and 
440 keV (Tsub(1/2)< =0.2 ns). The probabilities of electromagnetic 
transitions discharging the ‘*’Yb investigated levels are analysed. 
On the basis of intrarotational transitions internal quadrupole mo- 
menta of 5/2~/523/, 3/2~/512/ and 1/2~/521/ bands have been de- 
termined. 


6143 (NEANDC(E)—200-L) Coherent optical and statis- 
tical model calculations of neutron-capture cross sections for 
samarium between 1 keV and 3 MeV. DeLaroche, 
J.P.; LaGrange, C. (CEA Centre d'Etudes de Bruyeres-le- 
Chatel, 92 - Montrouge (France). Service de Physique Neu- 
tronique et Nucleaire). Jun 1980. 31p. (CONF-7709105—4; 

)}—31/L). NTIS (US Sales Only), PC A03/MF 
A0l. Order Number DE81903963. 

From Meeting on fission product nuclear data; Petten, Neth- 
erlands (5 1977). 

It is shown that neutron transmission coefficients, obtained 
from adapted optical potentials, may be used with success, even in 
the keV region, in statistical model calculations. Illustrations are 
given for 147 148 149 150 151 152 154Sm capture cross sections below 3 
MeV. 
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REFER ALSO TO CITATION(S) 6034, 6083, 6121, 6131, 6132 


6144 (CEA-N—2200) Neutron scattering from ** 

28Pbh and *°Bi in the energy range 7.5 to 13.5 MeV. 
Haouat, G.; Bersillon, O.; Lachkar, J.; Patin, ¥; Lagrange, 
C. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 92 - Mon- 
trouge oem 7 Apr 1981. 13 (In French). 
)—218(L); INDC(FR)—45/L). NTIS (US 

les Only), PC A03/MF AOl. Order Number 
DE8 1903965. 

In order to study the neutron-nucleus interaction for nuclei 
in the mass region around A = 208, neutron elastic and inelastic 
cross-sections of 7° 2°7 "°$Pb and 7°°Bi have been measured at 7.5, 
9.5, 11.5 and 13.5 MeV incident energies. A preliminary analysis of 
the data has been undertaken. Spherical optical potential parameters 
have been deduced from both the present elastic scattering data and 
the energy variation of the total cross-section over a wide range. 
These parameters were then used for calculating inelastic scattering 
cross sections for collective excited states within the framework of 
the DWBA formalism. 


6145 (DOE/ER/02374—2, pp 1-25) ge pairs from 
relativistic heavy-ion collisions: some design criteria. Ma- 
dansky, L. (Johns Hopkins Univ., Baltimore, MD)” 1981. 
NTIS, PC A06/MF AO1. Order Number DE82003312. 

In Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1980-July 31, 1981. 

After a short review of the recent work on lepton pairs from 
hadron collisions, mainly at high energy, a discussion is given of 
the relevant parameters for heavy-ion experiments. A description of 
a recent lepton pair experiment at Bevalac with an argon beam on 
lead is given followed by a tentative outline of the design of an ap- 
propriate facility. (WHK) 


6146 (DOE/ER/02374—2, pp 26-67) Study of radiative 
effects in 1.8 GeV/n “Ar incident on Pb (Bevalac Experi- 
ment E486H). Hallman, T. (Johns Hopkins Univ., Baltimore, 
MD); McIntyre, E.; Madansky, L.; Carroll, J.; Mulera, Ye 
Sagle, A.; Koontz, R.; Roche, G.; Schroeder, L. 1981. 
S, PC A06/MF AO1. Order Number DE82003312. 

In Nuclear moments and nuclear structure. Annual progress 

report, August 1, 1980-July 31, 1981. 
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The experimental setup, instrumentation, and results of Ex- 
periment 486H at Bevalac to test the feasibility of studying two 
photon inclusive and inclusive lepton pair production in the pres- 
ence of a high multiplicity of background secondaries are de- 
scribed. Some preliminary observations are discussed. (WHK) 


6147 (INIS-mf—6160, pp 252) Transitions between the 
2°6T] and **Bi low- states. Rozantsev, I.N. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF A011. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6148 (INIS-mf—6160 pp 2 204) Intermediate structure of 
multipole giant resonances Pb nucleus. Goncharova, 
N.G.; Zhivopistsev, F.A.; Slivno , A.M. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF A AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6149 (INIS-mf—6160, pp 198) Excitation of beta oscil- 
lations at of heavy deformed nuclei. Abrosimov, 
Me | = Russian). NTIS (US Sales Only), PC A99/ 


From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


(INIS-mf—6160, Pp 187) Sum rules for peer 
copic factors of d, t, *He, ‘He in heavy spherical n 
Kadmenskii, V.G. 1980. (In Russian). “NTIS (US Sales 
Only), PC A99/MF A011. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6151 (ISN—80-30) Inelastic scattering of *Be of 27 
MeV/A to giant resonances, Lebrun, D.; Buenerd, M.; Bini, 
M.; Harvey, B.G.; Legrain, R.; Mahoney, J.; Symons, 
T.J.M.; Van Bibber, K. (Grenoble-1 Univ., 38 rance). 
Inst. des Sciences Nucleaires). Jul 1980. 8p. NTIS (US Sales 
Only), PC A02/MF AO1. 

Inelastic scattering spectra have been measured with 245 
MeV incident energy °Be ions, on **Pb target. They show large 
excitation of the 7°*Pb giant quadrupole resonance. DWBA calcula- 
tions are reported and compared with the data. 


6152 (JINR—E-7-12922) Measurements of the maxi- 
mum a-particle energy at forward angles in the reaction 
22Ne+ 1*7Au. Gierlik, E.; Kalinin, A.M.; Kalpakchieva, R.; 
Oganessian, Yu.Ts.; Penionzhkevich, Yu.E.; Kharitonov, 
Yu.P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1979. 8p. NTIS (US Sales 
Only), PC A02/MF AOl1. 

The a spectrum has been measured for the **Ne+**7Au 
system at E/sub lab/=178 MeV. The reaction products emitted at 
0 deg relative to the beam direction are analysed using a magnetic 
spectrometer and detected by means of a semiconductor AE-E tele- 
scope. The measured a spectrum strongly differs from the one ex- 
pected in the model of particle evaporation out of a compound nu- 
cleus. The experimentally measured maximum a-particle energy 
almost amounts to the maximum possible value calculated from the 
reaction energy balance. The obtained results are discussed from 
the point of view of the mechanism of production of high-energy 


a-particles. 


6153 (JINR—R-3-13000) Further search for high energy 
neutrons of heavy nucleus fission. Popov, A.B.; Rudenko, 
V.T.; Samosvat, G.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1980. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The method of radioactive indicators using threshold (n,xn) 
reactions was applied for further search for high energy part of 
neutron fission spectrum. Monoisotope element-?°Bi was used as 
an irradiated specimen. Registration of the reaction products was 
performed by Ge(Li)-detector. It was stated, that up to the energy 
not less, than 30 MeV the neutron fission spectrum approximately 
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followed Maxwell distribution. The neutron yield in 40-60 MeV 
range did not exceed approximately 4x10~*° per division. 


6154 (UM-P—80/57) Lifetimes of excited states in '* 
198Pt; application of interacting bason approximation model 
to even Pt isotopes systematics. Bolotin, H.H.; Stuchbery, 
A.E.; Morrison, I.; Kennedy, D.L.; Ryan, C.G.; Sie, S.H 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1981. 59p. NTIS (US Sales Only), PC A04/MF AO1. 

The lifetimes and lifetime limits of the low-lying excited 
states up to and including the 6,* levels in ** Pt were deter- 
mined by the rcoil-distance method (RDM). Gamma-ray angular 
distributions in *Pt were also measured. These states were popu- 
lated by multiple Coulomb excitation using 220-MeV ‘Ni ion 
beams and the measurements carried out in coincidence with backs- 
cattered projectiles. The measured mean lives of the states and 
B(E2) values inferred for the transitions between levels are present- 
ed. These specific findings, and the observed structure systematics 
obtained from the combination of the present results and those of 
prior workers for the even *™*-%Pt isotopes, are critically com- 
pared with our structure calculations employing the Interacting 
Boson Approximation (IBA) model incorporating a symmetry- 
breaking quadrupole force. Evaluative comparisons are also made 
with Boson Expansion Theory (BET) calculations. 


6155 (UM-P—80/67) Cross section measurements in the 
reactions *Cr(p,y) °*Mn, **Cr(p,n)**Mn and *Cr(p,p’)®*Cr. 
Gardner, H.R.; Mitchell, L.W.; Kennett, S.R.; Anderson, 
M.R.; Sargood, D.G. (Melbourne Univ., Parkville (Austra- 
lia). School of Physics). 1981. 18p. NTIS (US Sales Only), 
PC A02/MF AOl. 

Cross sections have been measured for the reactions Cr 
(p,y)**Mn, ®Cr(p,n)**Mn, and *Cr(p,p’)**Cr over the proton 
energy range 0.88-2.40 MeV. The results are compared with the 
predictions of statistical model calculations with global optical 
model parameters, with particular reference to the role of isobaric 
analogue resonances. Satisfactory agreement between theory and 
experiment is achieved for all three reactions. 


6156 (UM-P—80/73) High spin states and Yrast iso- 
mers in 7"'Rn. Poletti, A.R.; Dracoulis, G.D.; Fahlander, C.; 
Morrison, I. (Melbourne Univ., Parkville (Australia). School 
> eee 1981. 39p. NTIS (US Sales Only), PC A03/MF 


Excited states in ***Rn with spins up to 53/2 have been iden- 
tified using (HI,xn) reactions and y-ray techniques. A shell model 
calculation can reproduce the ordering of the yrast sequence up to 
spin 41/2~. Several yrast isomers have been identified. Enhanced 
E3 transitions are observed and their systematic occurrence in this 
region discussed. The influence of the neutron hole, and possible 
core excitations on the effective moment of inertia are also pointed 
out. 


6157 (UM- P—81/2) Gyromagnetic ratios of excited 
states in ***Pt; measurements and interacting boson approxi- 
mation model calculations. Stuchbery, A.E.; Ryan, C.G.; Bo- 
lotin, H.H.; Morrison, I.; Sie, S.H. (Melbourne Univ., Park- 
ville (Australia). School of Physics). 1981. 32p. NTIS (US 
Sales Only), PC A03/MF AO1. 

The enhanced transient: hyperfine field manifest at the nuclei 
of swiftly recoiling ions traversing magnetized ferromagnetic mate- 
rials was utilized to measure the gyromagnetic ratios of the 2:*, 22* 
and 4,* states in '*Pt by the thin-foil technique. The states of inter- 
est were populated by Coulomb excitation using a beam of 220- 
MeV Ni ions. The results obtained were: g(2:* )=0.324+-0.026; 
g(22* )=0.34+-0.06; g(4.*)=0.34+-0.06. In addition, these meas- 
urements served to discriminate between the otherwise essentially 
equally probable values previously reported for the E2/M1 ratio of 
the 2.*-2:* transition in '*Pt. Interacting Boson Approximation 
(IBA) model-based calculations were also performed in the O(6) 
limit symmetry, with and without inclusion of a small degree of 
symmetry breaking, and employed the M1 operator in both first - 
and second-order to obtain M1 selection rules and to calculate gyr- 
omagnetic ratios of levels. 
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6158 Dynamical supersymmetries and the positive parity 
states in ***Au. Wood, J.L. (School of Physics, gg he 
stitute of Technology, Atlanta, Georgia 30332). Pi sical 
Review [Section] C: Nuclear Physics; 24: No. 4, 1788- 
1790(Oct 1981). 

The positive parity states in **Au are discussed in terms of 
a dynamical super (Bose-Fermi) symmetry that has recently been 
proposed by Iachello. In the present example the supersymmetry is 
generated by L = 0,2 bosons with O(6) symmetry and a fermion 
with j = 3/2. 
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6159 (BNL-NCS—51363- — a eRe 411-429) Evaluation 
of transmission measurements. Block (Rensselaer Poly- 
technic Inst., Troy, NY). Mar 1981. NTIS, PC A22/MF 
A01. Order Number DE81030305. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

The evaluation of transmission data requires a working 
knowledge of both the corrections applied to the experimental data 
and the detailed analyses employed to deduce the neutron total 
cross section or the resonance parameters from the transmission 
data. Corrections typically applied to transmission data are re- 
viewed, and several examples of data obtained from transmission 
measurements are presented to illustrate common problems that 
must be taken into account during evaluation. 


6160 By NCS—51363-Vol.2, pp 713-739) Some 
methods used in evaluations of neutron cross sections for the 
actinides in the MeV energy region. Patrick, B.H. (Atomic 
Energy Research Establishment, Harwell, England). Mar 
1981. NTIS, PC A21/MF AOl. Order Number 
DE81030141. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Evaluations of neutron cross sections of actinide nuclei are 
derived from consideration of experimental data where possible and 
the application of theory or systematics to fill the gaps. The extent 
of the actinide data base is shown. Methods used in the evaluation 
of experimental data are examined and ways of determining errors 
and correlations in evaluations discussed. The theoretical methods 
which are applied in the absence of measured data are outlined. 


6161 (BNL-NCS—51363-Vol.2, pp 777-794) Problems 
in the evaluation of fission cross sections. Weigmann, H. 
(Central Bureau for Nuclear Measurements, Geel, Belgium). 
Mar 1981. NTIS, PC A21/MF AOl. Order Number 
DE81030141. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

This contribution concentrates on a few specific problems 
which are encountered in the evaluation a fission cross sections. 
They are related to the present-day picture of the fission barrier 
shape and its consequences for the mechanism of the fission reac- 
tion. For the major fissile isotopes for which a large amount of 
high quality experimental data exist, only minor basic problems are 
encountered which are connected with the detailed application of 
R-matrix theory for the description of the cross section in the reso- 
nance region, and, especially in the case of **Pu, with the possible 
influence of intermediate structure on resonance self-shielding and 
Doppler coefficients. The main emphasis will be put on nuclei for 
which little experimental information is available, and thus theory is 
the only handle to evaluate the fission cross sections or at least to 
bridge large gaps in the experimental data base. Several problems 
exist. There are systematic discrepancies in fission barrier param- 
eters as obtained from different experimental sources. As is well 
known, in the region of the fission threshold, the average fission 
cross section is strongly influenced by the presence of intermediate 
structure; however, the simultaneous occurrence of intermediate 
structure and statistical parameter fluctuations has not been dealt 
with analytically; Monte-Carlo simulations are used here to assess 
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the magnitude of the effect.At energies above the fission barrier, 
the question of the density of barrier transition states comes into 
play; this is an outstanding problem which deserves special interest 
and care in future work. 


6162 (CEA-CONF—5219) High resolution measurement 
of the **'Pa(n,f) cross section from 0.4 eV to 12 MeV. Plat- 
tard, S.; Auchampauch, G.F.; de Saussure, G. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)). 
Jun 1980. 6p. (CONF-800607—94). Copies available from 
Service de umentation, CEN Saclay, BP n° 2, 91110, 
Gif-sur-Yvette (France). 
From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 
31Pa neutron induced fission is one of the reactions contrib- 
uting to stop the generation of unwanted quantities of **U pro- 
duced along with **°U in a liquid-metal fast breeder reactor using 
the **Th/**U breeding cycle. **U production is troublesome be- 
cause of its short lifetime and because its decay chain yields to 
many a particles and y rays including a 2.61 MeV penetrating y 
radiation causing extra shielding problems. Since **'Pa is not listed 
in ENDF/B-IV and only scarce data of the **'Pa(n,f) cross section, 
sigmasub(f), are available from ENDF/B-V, a high resolution mea- 
surement of sigmasub(f) is mostly desirable to estimate properly the 
production rate of ***U. In addition to this reactor physics preoccu- 
pation, the opportunity was taken to study some fundamental as- 
pects of the fission process, mainly to shed a light on the existence 
of a shallow third minimum in the fission barrier of ***Pa as calcu- 
lated by Moeller and Nix. 


6163 (CEA-N—2194) Absolute fission cross-section 
measurements of **°U at 2.5 and 4.45 MeV, and **Am at 
14.6 MeV neutron energies. Cance, M.; Grenier, G. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
rance)). PR)_4 or Via. WS French). (NEANDC(E)—214- 
;I IS (US Sales Only), PC A02/MF 
AOl. Order Seanes PE51903968. 
Measurements of the absolute neutron fission cross section of 
*35U have been made at 2.5 and 4.45 MeV using a hybrid detector. 
The fission events were detected in an ionization chamber (277) and 
the neutron flux was determined by a proton recoil telexcope and a 
directional long counter at 2.5 MeV also. Our values (1.26 +- 0.03) 
barn at 2.5 MeV and (1.13 +- 0.03) barn at 4.45 MeV are com- 
pared to previous data. Measurement of the absolute neutron fission 
cross-section of *‘Am has been made at 14.6 MeV with a gaseous 
scintillator and using the associated particle method. Our value 
(2.63 +- 0.12) barns is compared to previous data. 


6164 (CEA-N—2196) Measurement of anti v/sub p/ for 
237Np fission induced by neutrons up to 15 MeV incident 
energy. Frehaut, J.; Bois, R.; Bertin, A. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)). 
Mar 1981. 15p. (In French). (NEANDC(E)—219(L); 
INDC(FR)—46/L). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE81903962. 

Precise measurement of anti v/sub p/ for the fission of 
23™Np induced by neutrons in the energy range from 1.5 up to 15 
MeV has been performed by using a fission chamber associated 
with a large Gd-loaded liquid scintillator. The prompt signal from 
the liquid scintillator was used to determine the dependency of the 
prompt fission y-ray average energy Anti E/sub y/ upon the inci- 
dent neutron energy. A correlation observed between anti E/sub 
y/ and anti v/sub p/ is interpreted in terms of a competition be- 
tween neutron and y-ray emission connected with an increase of 
the average angular momentum of fission fragments with excitation 
energy. 


6165 (CEA-N—2197) Fast neutron scattering cross-sec- 
tions for actinide nuclei in the energy range 0.6 to 3.4 MeV. 
Haouat, G.; Lachkar, J.; Patin, Y.; Sigaud, J. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)). 
Apr 1981. 11p. (In French). (INDC(FR)—44/L). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE8 1903967. 

Differential cross sections for neutron elastic and inelastic 
scattering from ***Th, 7°U, 7°5U, 7°°U, Pu and ***Pu have been 
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measured at incident energies ranging from 0.6 to 3.4 MeV. Com- 
parison of these results with the latest available evaluations show 
large discrepancies. The present data have been analyzed in the 
framework of the direct-interaction and compound-nucleus formal- 
isms. Optical potential parameters and nuclear deformation param- 
eters deduced from the calculations are discussed. 


6166 (EPRI-NP—161) Conversion of **Pu and **Cf 
production-chain cross-section data to ENDF/B-IV format. 
Final report. Benjamin, R.W.; McCrosson, F.J.; Roggen- 
kamp, P.L. (Du Pont de Nemours (E.1) and Co , Aiken, SC 
(USA). Savannah River Lab.). Dec 1975. Contract ACO09- 
76SRO00001. 41p. NTIS, PC A03/MF A0O1. Order Number 
DE82000132. 

Data from the Savannah River Laboratory cross section li- 
brary for the **Pu and *°*Cf production chains have been convert- 
ed to the ENDF-B-IV format. The new evaluations for ENDF/B 
include documentation files, v as a function of energy, radioactive 
decay data, and cross section data for neutron scattering, capture, 
and fission. The evaluations cover energies up to 10 keV; in some 
cases, the evaluations extend to higher energies and include addi- 
tional cross sections such as for inelastic scattering and (n,2n) inter- 
actions. The evaluations are based on Savannah River Plant pro- 
duction experience and experimental data available in the literature. 
Where differential cross section measurements are lacking, the reso- 
nance structure of the cross sections has been approximated from 
integral measurements and nuclear systematics. 


6167 (EUR—6929) Proceedings of the second technical 
meeting on the nuclear transmutation of actinides, Ispra, 21- 
24 April 1980. Hage, W. (ed.). (Commission of the Euro 

Communities, Ispra (Italy). Joint Research Centre). , 
a NTIS (US Sales Only), PC A23/ 


From 2. technical meeting on the nuclear transmutation of 
actinides; Ispra, Italy (21 Apr 1980). 

Separate te abstracts are presented for each of the conference 
papers included in the data base. 


6168 (FEI—970) Energy spectra of prompt fission neu- 
trons emitted at different angles relative to the fragment 
motion direction. Akhmedov, G.M.; Stavinskii, V.S. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner; 9 
SSSR, Obninsk. Fiziko-Ehner; —- Inst.). 1979. 1 
(In Russian). NTIS (US Sales y); PC A02/MF AOl1. 

The spectra of prompt neutrons in the fission of Cf***, emit- 
ted at different angles respective to the fragment flight direction, 
are calculated and compared with the experimental data. Calcula- 
tions are based on the spectrum in the fragment center-of-mass 
system, which was derived previously in the framewwork of the 
Weiskopf statistical theory with allowance for cascade mechanism 
of neutron emission and fragment excitation energy dispersion. The 
laboratory-frame spectra of neutrons were calculated under the fol- 
lowing assumptions: 1) neutrons are emitted after an acceleration of 
fragments is completed, 2) the c.m.s. distribution of neutrons is iso- 
tropic, 3) the laboratory-frame spectrum of fission neutrons, emitted 
at a given angle respective to the direction of flight of heavy and 
light fragments is a sum of spectra for the most-probable light and 
heavy fragments. Possible sources of discrepancies between the re- 
sults of calculations and the experimental data are discussed. 


6169 (FEI—1005) Estimation of the capture cross sec- 
tion and its resonance self-shielding for U-238 from the analy- 
sis of experiments on neutron transmission in the range of un- 
resolved resonances. Van’kov, A.A.; Tsibulya, A.M.; Maj, 
C.K. (Gosudarstvennyj Komitet Is I’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-E wy * Inst.). 
1980. 13p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl. 

On the basis of analysis of experimental data on neutron 
transmission through **U specimens the averagegroup neutron 
capture cross sections have been evaluated with and without ac- 
count of resonance self-shielding. The data were obtained else- 
where both in the back spherical geometry by the time-of-flight 
method in the neutron energy range E/sub n/ < 100 keV, and in 
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the good geometry by the self-iodication method (10 <= E/sub n/ 
< 80 keV). Thus evaluated data are compared to those calculated 
with the help of the BNAB-M, BNAB-70 and BNAB-78 libraries. 
Significant discrapancies in the resonance self-shielding factors of 
the **U capture cross sections are observed in the range of unre- 
solved resonances. 


6170 (AEA-TECDOC—232) Transactinium isotope nu- 
clear data-1979. (International Atomic Energy Agency, 
Vienna (Austria)). May 1980. 410p. (CONF-790533—). 
NTIS (US Sales Only), PC A18/MF AOl. 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

Separate abstracts are presented for each of the conference 
papers included in the data base. 


6171 (INDC(CCP)—151/NE, PD Comment on the 
half-life of **‘Pu. Tikhonov, V.N.; Chukreev, F.E. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj — 7 
SSSR, Moscow. Inst. Atomnoj Ehnergii). Aug 1980. Ss 
(US Sales Only), PC A02/MF AO1. 

In Effect of chemical bonds on the 8-decay of tritium and 
241Py. 

The authors evaluate the extent to which beta decay accom- 
panied by capture of the electron formed into the 7ssub(1/2) state 
of the daughter atom can influence the total lifetime of ***Pu. The 
probability of decay via this channel is strongly dependent on 
chemical bonds. It is shown that the upper limit of the fraction of 
decay accompanied by 8-electron capture may be 50%. 


6172 (INDC(CCP)—154/L) Investigations of the inter- 
actions of neutrons with ***U nuclei. Zhuraviev, B.V.; Kaza- 
kov, L.E.; Kononov, V.N.; Kornilov, N.V.; Kuz’minov, 
B.D.; Malinovskii, V.V.; Poletaev, E.D.; Sal'nikov, O.D.; 
Semenova, N.N. (International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee). 
Aug 1980. 16p. NTIS (US Sales Only), PC A02/MF AOl. 
The paper reviews a number of experimental investigations 
of the interaction, mainly fission, inelastic scattering, (n,2n) and ra- 
diation capture of neutrons with uranium 238 nuclei performed at 
the Institute of Physics and Power Engineering, Obninsk, USSR. 


6173 (INDC(NDS)—105/N) Second coordinated re- 
search meeting on the measurement and evaluation of transac- 
tinium isotope nuclear data, Aix-en-Provence, 30 April - 1 
May 1979. Summary report. Lorenz, A. (International 
Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee). Nov 1979. 69p. (CONF- 
nn NTIS (US Sales Only), PC A04/MF 


From 2. coordinated research meeting on the measurement 
and evaluation of transactinium isotope nuclear data; Aixen-Pro- 
vence, France (30 Apr 1979). 

The second meeting of the participants in the IAEA coordi- 
nated research programme to measure and evaluate required nucle- 
ar decay data of transactinium isotopes, was convened by the 
IAEA Nuclear Data Section on 30 April - 1 May 1979 in Aix-en- 
Provence, France. The meeting participants reviewed the current 
measurement programmes, continued with the review of proposed 
transactinium isotope decay data, and recommended the release of a 
list of proposed half-life values which will be subject to revision 
based on comments received. 


transactini 

2-5 May 1979. Summary report. Lorenz, 
A. (ed.). (International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee). 1979. 


> (CONF-790533—(Summ.)). NTIS (US Sales 
A03/MF AO1. 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

The Second Advisory Group Meeting on Transactinium Iso- 
tope Nuclear Data was convened by the IAEA Nuclear Data Sec- 
tion at the CEA Centre d'Etudes Nucleaires at Cadarache, France, 
from 2-5 May 1979. The meeting was attended by 37 representa- 


y), PC 
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tives from 10 Member States and 2 international organizations. The 
main objectives of this meeting were to assess the transactinium nu- 
clear data (TND) requirements for nuclear fission reactors and fuel 
cycles, with emphasis on new trends in nuclear technology, and to 
review the status of the required TND in the light of new meas- 
urements, calculations and evaluations. 


(INDC(NDS)—108/N) Proposed recommended list 
of transactinium isotope decay data. Part I. Half-lives 
tember 1979 edition). Lorenz, A. (ed.). (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). Sep 1979. 7p. NTIS (US Sales Only), PC 
A02/MF A011. 

A proposed list of recommended values of transactinium iso- 
tope half-lives and branching fractions, compiled by members of 
the IAEA Coordinated Research Programme on the Measurement 
and Evaluation of Transactinium Isotope Decay Data is presented. 


6176 (INIS-mf—6160, pp 214) Effects of a rotation con- 
straint and internal motion in deformed nuclei. Krutov, V.A.; 
Sorokin, A.I. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6177 (ITEF—137(1980)) Secondary measurements of P 
odd asymmetry coefficients at *°U, 7°U and *°Pu fission 
by polarized thermal neutrons. Vodennikov, B.D.; Danilyan, 
G.V.; Dronyaev, V.P.; Novitskii, V.V.; Pavlov, V.S.; 
Rzhevskii, E.S. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. 14p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The results of seco measurements of asymmetry coeffi- 
cients at sup(233)U, sup(235)U, sup(239)Pu fission by polarized 
thermal neutrons are presented. The ionization chamber without a 
grid was used in this case as opposed to those experiments when 
fission fragments were registered by silicon surface-barrier detec- 
tors. This allowed the use of fissionable material targets with large 
area, which determined good statistical accuracy of results. The fol- 
lowing values of as coefficients are obtained: a 
(sup(234)U) =(4.2 + -0.3)x10sup(-4), a (sup(236)U)=(1.1+- 
0.2)x10sup(-4), a (sup(240)Pu) =(-6.7 +-0.9)x10sup(-4). 


6178 (JINR—R-3-80-19) Neutron distribution at the nu- 
clear spontaneous fission. Tolstov, K.D. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of — Energy). 
1980. 7p. (In Russian). NTIS (US Sales Only), A02. 
AOl. 

The results of experiments on neutron distribution at the 
spontaneous fission of 7**U and **Cf are analysed. It is shown that 
these distributions are described by the superposition of binomial 
distributions for neutrons emitted from fission fragments. It is 
shown that the value of average neutron number for unknown 
spontaneous emitter is within 3 <= anti v <= 5, which points to 
252Cf. It is shown that modelling of neutron distributions over mul- 
tiplicity by means of binomial or superposition of these two distri- 
butions gives more unambiguous results as compared to the statisti- 
cal regularization method applied earlier for spontaneous fission of 
fermium isotopes. 


6179 (JINR—R-3-80-135) Isomer shift of neutron reson- 
ances. Pt. 4. The change of the ***U mean-square charge 
radius on resonance neutron capture. Seidel, W.; Meister, A.; 
Pabst, D.; Pikel’ner, L.B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1980. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Isomer chemical shift in the 6.68 eV resonance in **U is 
measured on the IBR-30 neutron spectrometer. The measurements 
were performed for 5 different chemical compounds. The change 
of the nuclear mean-square charge radius caused by the neutron 
capture at this resonance level is deduced and are found to be 
A<rsub(p)sup(2) > =-(1.7 + 1.2-0.8) Fm? The results obtained could 
be interpreted as deformation diminishing at the nuclear excitation 
up to 5 MeV energy. 
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6180 (JINR—R-15-80-416) Duration time of uranium- 
238 nucleus fission induced by helium-4 ions, Bugrov, V.N.; 
Kamanin, V.V.; Karamyan, S.A. (Joint Inst. for Nuclear 
Dubna (USSR). Lab. of Nuclear Reactions). 1980. 
12p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
The shadow-effect minima in fission-fragment angular distri- 
butions are observed and quantitatively studied in the experiments 
on monoc: ine UO, target irradiations by the *He ion beam 
with the 23, 25, 26, 28, 30, 33, and 35 MeV energy. Time delay of 
fission events is found in the consideration of the measured values 
of the shadow minimum yield X*° and the difference of minimum 
yield Asub(X). The energy dependence of X**° and Asub(X) corre- 
sponds to model-calculation results with parameters taken from ex- 
perimental data available. 


6181 (LA-UR—81-2649) parity assignment of the pro- 
nounced structure in the radiative capture of neutrons by 
238) below 100 keV. Moore, M.S.; Corvi, F.; Mewissen, L.; 
Poortmans, F. (Los Alamos National Lab., NM Sy 
1981. Contract W-7405-ENG-36. 9p. (CONF-810957—3 
NTIS, PC A02/MF AO1. Order Number DE82000592. 

From Joint IAEA/NEA consultants meeting on uranium 
and plutonium resonance parameters; Vienna, Austria (28 Sep 
1981). 

, Some years ago, Perez and de Saussure reported evidence 
for intermediate structure in the radiative capture cross sections of 
2381). More recently, these and additional data, obtained by a differ- 
ent experimental technique but which showed the same non-statisti- 
cal behavior, were analyzed by Perez et al. Under the assumption 
that the structure could be attributed to doorway states in the p/ 
sup 3/2/ neutron channel. The results of an experimental determi- 
nation of the parity of the structure, using neutron capture-gamma 
ray spectroscopy are reported. Much of the structure below 50 keV 
appears to be due to s-wave interactions. The magnitude of the 
fluctuations is much larger than can be calculated with the usual 
unresolved - resonance treatment unless the average neutron and 
radiative-capture widths are correlated. It is shown that such an ap- 
parent correlation can arise as a result of multiple-scattering en- 
hancement of radiative capture in the samples used, and it is con- 
cluded that the evidence for intermediate structure in the capture of 
neutrons by ***U is not yet firmly established. 


6182 (LA-UR—81-2650) Problems and progress regard- 
ing resonance parameterization of *°°U and **°Pu for ENDF/ 
B. Moore, M.S.; de Saussure, G.; Smith, J.R. (Los Alamos 
National Lab., NM (USA); Oak Ridge National Lab., TN 
(USA); EG and G Idaho, Inc., Idaho Falls (USA)). 1981. 
Contract W-7405-ENG-36. 20p. (CONF-810957—2). NTIS, 
PC A02/MF AO1. Order Number DE82000591. 

From Joint IAEA/NEA consultants meeting on uranium 
and plutonium resonance parameters; Vienna, Austria (28 Sep 
1981). 

' The procedures used to obtain the resolved and unresolved 
resonance parameterization of **°U and *°*Pu contained in the US 
Evaluated Nuclear Data File ENDF/B-V are reviewed. For *°U, 
recommendations are made to improve the representation by in- 
cluding information on resonance spins and fission-channel vector 
orientations, and some preliminary results are presented. Evidence 
is reviewed that it is the fission channels rather than the spins of the 
resonances that lead to differences in fission mass distributions, the 
number of neutrons emitted per fission, and fission kinetic energies. 
The improved parameterization may thus have physics content that 
will prove of interest in future applications. 


6183 (LA-UR—81-2886) Isotope-dilution mass spectrom- 
etry in the measurement of plutonium isotope half-lives. 
Abernathey, R.M.; Marsh, S.F. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 7p. (CONF- 
811025—6). NTIS, PC A02/MF AOl. Order Number 
DE82000696. 

From 25. conference on analytical chemistry and nuclear 
technology; Gatlinburg, TN, USA (6 Oct 1981). 

Isotope-dilution mass spectrometry has been used at Los 
Alamos to measure the half-lives of Pu, *°Pu, and **'Pu. The 
latter was determined by measuring the rate of decrease of the 
241Py/2*2Py ratio in an appropriate isotopic mixture over a period 
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of several years. The half-lives of the two lighter isotopes are too 
long to be determined in this manner. They were determined by 
measuring the rate of production of the uranium daughter relative 
to a known added *°U spike. Experimental procedures were de- 
signed to control sources of error and to permit a detailed statistical 
treatment which included all known sources of error and accounted 
for all covariances. The uncertainties, at the 95% confidence level, 
associated with the measured half-lives were less than 0.4% for 
*41Py and less than 0.2% for **Pu and *Pu. 


6184 (NITAR—28(436)) *“°Bk half-life determination. 
Polyukhov, V.G.; Timofeev, G.A.; Levakov, BI. 
(Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1980. 11p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. 

The results of ***Bk half-life determination are presented. 
The techniques of identification and control of *“*Bk radiochemical 
purity and methods of mathematical treatment of measurement re- 
sults have been described. “Bk half-life calculated from long ob- 
served activity data for 30 radiometrical preparations is 329+-4 
days (P=0.95). 


6185 (RRC—42) Evaluation of statistical resonance pa- 
rameters for ***Th in 4 to 41 keV energy region. Ganesan, S. 
(Reactor Research Centre, Kalpakkam (India)). 1980. 28p. 
NTIS (US Sales Only), PC A03/MF AOI. 

An exhaustive compilation of mean resonance parameters for 
232Th isotope reported by different experimental groups, evaluators 
and users is presented. A set of mean resonance parameters is ob- 
tained for **Th for use in reactor calculations by adjusting the p 
wave strength function as a function of energy region for a broad 
group structure corresponding to the already evaluated total and 
partial cross sections recommended in the ENDF/B-IV library in 4 
to 41 keV energy region. The difficulties associated with the evalu- 
ation of mean resonance parameters for given evaluated cross sec- 
tions in the unresolved resonance region are highlighted. A brief 
comparison of the American ENDF/B procedure and the German 
KEDAK procedure for the processing of the unresolved resonance 
data is also given. A possibility exists to explain part of the discrep- 
ancies between the calculated and the experimentally determined 
integral parameters to be due to the non-uniqueness of the mean 
resonance parameters in the unresolved resonance region for the 
main fissile and fertile nuclides. It appears more satisfying to evalu- 
ate the mean resonance data for a given multigroup structure used 
in readtor calculations unlike the ENDF/B convention. It is further 
recommended that the thick sample transmission and self-indication 
measurements be performed for /sup 232/Th in order to 
determineexperimentally the self-shielded cross sections in the unre- 
solved resonance region and to support the above mentioned evalu- 
ation of mean resonance parameters. 


6186 Reactor antineutrino spectra and their application 
to antineutrino-induced reactions. II. Vogel, P.; Schenter, 
G.K.; Mann, F.M.; Schenter, R.E. (California Institute of 
Technology, Pasadena, California 91125). Physical Review 
[Section] C: Nuclear Physics; 24: No. 4, 1543-1553(Oct 1981). 

The antineutrino and electron spectra associated with var- 
ious nuclear fuels are calculated. While there are substantial differ- 
ences between the spectra of different uranium and plutonium iso- 
topes, the dependence on the energy and flux of the fission-induc- 
ing neutrons is very weak. The resulting spectra can be used for the 
calculation of the antineutrino and electron spectra of an arbitrary 
nuclear reactor at various stages of its refueling cycle. The sources 
of uncertainties in the spectrum are identified and analyzed in 
detail. The exposure time dependence of the spectrum is also dis- 
cussed. The averaged cross sections of the inverse neutron B decay, 
weak charged and neutral-current-induced deuteron disintegration, 
and the antineutrino-electron scattering are then evaluated using the 
resulting nu-bar/sub e/ spectra. 


6187 Line-fitting procedures for intermediate structure. 
Lynn, J.E.; Moses, J.D. (Los Alamos Scientific Lab., NM 
(USA)). Journal of Physics G: Nuclear Physics; 6: No. 10, 
1271-1282(Oct 1980). 
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A procedure is described for analysing the fine structure of 
intermediate structure resonances in which the matrix elements con- 
necting the special state with the ordinary states are extracted di- 
rectly. The procedure was tested numerically, and found to be sat- 
isfactory for cases in which background contributions to the widths 
are small. The method is applied to several narrow subthreshold fis- 
sion resonances. 


6530 Nuclear Theory 
REFER ALSO TO CITATION(S) 5990, 6026, 6047, 6161, 6186, 6353 


6188 (CEA-CONF—5214) Pv» fission phenomena in 
heavy ion reactions. Gregoire, C.; Lucas, R.; Ngo, C.; Ngo, 
H.; Schuermann, B. (C Centre d'Etudes ucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nu- 
cleaire). y aay: 2p. (CONF-800452—10(Summ.)). NTIS 
(US Sales y), PC A02/MF AOl. 

From International conference on nuclear behavior at high 
angular momentum; Strassbourg, France (22 Apr 1980). 


6189 (DOE/ER/10353—3) Computational methods for 
the nuclear- and neutron-matter problems. Progress report. 
Kalos, M.H. (New York Univ., NY (USA). Courant Inst. of 
Mathematical Sciences). 1981. Contract AC02-79ER10353. 
9p. NTIS, PC A02/MF AO1. Order Number DE82001584. 

A brief report of progress on the development of Monte 
Carlo methods for the treatment of extensive nuclear and neutron 
matter and of finite nuclei is given. (WHK) 


6190 (IAE—3249/2) Hydrodynamic model of highly ex- 
cited nuclei. Galitskii, V.M.; Satarov, L.M. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1980. 24p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. 

Decay of heavy nuclei excited in the process of collision 
with relativistic ions is considered in the hydrodynamic approxima- 
tion. It is shown that the nuclei decay is similar to the process of 
nucleon gas expansion into vacuum at excitation energies of epsilon 
sub(b) > or approximately 30 MeV/nucleon using the equation of 
state of nuclear matter. Presented are the results of the numerical 
calculation of nucleon spectra emerging during the plumbum nuclei 
decay initiated by a collision with light relativistic nucleus in the 
range of excited energy values form 30 to 70 MeV/nucleon. Crite- 
ria of application and accuracy of hydrodynamic description of the 
excited-nucleus decay process are under consideration. 


6191 (INIS-mf—5925, pp 1097-1117) Gamma-ray spec- 
tra and multiplicities in the yrast and statistical cascades. 
Liotta, R.J. (Forskningsinstitutet foer Atomfysik, Stockholm 
(Sweden)). 1979. Dep. NTIS (US Sales Only). 

From Predeal international school on heavy ion physics; 
Predeal, Romania (10 Sep 1978). 

The continuous gamma-ray spectra and multiplicities in the 
yrast and statistical cascades is analyzed in terms of the competition 
among collective (rotational) and non-collective (statistical) modes 
of de-excitation. The influence of both E2 and M1 collective modes 
is studied. It is found that the competition may be important at a 
rather high energy above the yrast line and that large g-values are 
needed to fit recent experimental data. 


6192 (INIS-mf—6160, pp 235) Possibility of experimen- 
tal testing of hypothesis of a partial conservation of axial- 
vector current in a nuclear matter. Akhmedov, E.Kh. 1980. 
(In Russian). NTIS (US Sales Only), PC A99/MF A0O1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6193 (INIS-mf—6160, pp 234) Hypothesis of partial 
conservation of axial-vector in a nuclear matter and pion-nu- 
cleon sigma term. Akhmedov, E.Kh.; Gaponov, Yu.V.; Mi- 
shustin, I.N. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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6194 (INIS-mf—6160, pp 233) ae of nuclear hexa- 
decapole deformation on the splitting of giant dipole reso- 
nance. Sinichkin, VP. Shekhter, L.S. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6195 (INIS-mf—6160, pp 230) Efimov effect is a gener- 
al pathology of multi-alpha particle system. Dzhibuti, R.I,; 
Shubitidze, N.I. 1980. (In Russian). NTIS (US Sales Only), 
PC A99/MF A011. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6196 (INIS-mf—6160, pp 228) Series expansion of the 
nuclear hamiltonians through the group operators. Kalinaus- 
kas, R.K. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6197 gtr oe pR 225) Meson condensates in 
the nucleon matter. Krive, I.V. 1980. (In Russian). NTIS 
(US Sales Only), PC A99/MF A01. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6198 (INIS-mf—6160, PP 224) Matrix elements of qua- 
drupole moment operator in y oscillator model 
with fixed internal function. Pavienko, OP. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6199 (INIS-mf—6160, pp 223) Hamiltonian ag? > 
ments in the deformed cluster basis. Maksimenko, V.N. 
Chopovskii, L.L. 1980. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6200 (INIS-mf—6160, pp 220) Generating functions for 
full oscillator basis with specific O(A-1) symmetry. Vasilevs- 
kii, V.S.; Smirnov, Yu.F.; Filippov, G.F. 1980. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6201 Lo sa lige pp 216) Sum rules for ave 
scattering of electrons and nucleons. Blokhin, A.I.; —_ 
A.V.; Lunev, V.P.; Pronyaev, V.G. 1980. (In 
NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6202 (INIS-mf—6160, pp 215) Spin-orbit splitting of 
light nucleus levels for nonlocal finite radius OBE forces. Fo- 
menko, V.N. 1980. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6203 (INIS-mf—6160, PP 207) High-effective procedure 
of variational calculations of multiparticle nuclear systems. 
Kolesnikov, N.N.; Tarasov, V.I.; Kolesov, A.V.; 


Amarasin- 
D. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
F AOl. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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6204 (INIS-mf—6160, PP 201) Boson symmetry of col- 
lective nuclear motions. Guz'dz', A.; Shpikovskii, S.; Za- 
jonts, K. (Uniwersytet Mari Curie-Sklodowskiej, Lublin 
(Poland). Inst. a i (In Russian). NTIS (US Sales 
Only), PC A99/MF A 

From 30. pos Ss on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6205 (INIS-mf—6160, pp 196) Three-particle forces and 
nuclear models. Krutov, V.A. 1980. (In Russian). NTIS (US 
Sales Only), PC A99/MF A0O1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6206 (INIS-mf—6160, pp 192) Using an oscillator basis 
for solution of problems with discrete and continuum spectra. 
Inelastic scattering. Filippov, G.F.; Okhrimenko, LP.; 
Tret'yak, V.N. 1980. (In Russian). NTIS (US Sales Only), 
PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6207 (INIS-mf—6160, pp 189) Taking into account of a 
continuum in calculations of shell energies. Magner, A.G.; 
Strutinskii, V.M.; Ivanyuk, F.A.; Ofengenden, S.R. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF AO1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6208 (INIS-mf—6160, pp 188) Favored alpha transi- 
tions in deformed nuclei. Kadmenskii, $.G.; Kurgalin, S.D. 
~~ (In Russian). NTIS (US Sales Only), PC A99/MF 
AOl. 

From 30. conference on nuclear spectroscopy and nuclear 


structure; Leningrad, USSR (18 Mar 1980). 


6209 (IPNO-TH—79-33) Mass parameters in the adia- 
batic time-dependent Hartree-Fock approximation. I. Theo- 
retical aspects: the case of a single collective variable. Gian- 
noni, M.J.; Quentin, P. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire). Jun 1979. 61p. NTIS (US 
Sales Only), PC A04/MF AO1. 

A self-consistent method to evaluate mass parameters is pre- 
sented in the framework of the adiabatic limit of the time-depend- 
ent Hartree-Fock approximation, reduced to a single collective 
variable. The corresponding collective path is assumed to be given 
either by solving a constrained Hartree-Fock problem with a given 
time-even constraining operator Q, or by scaling a static Hartree- 
Fock equilibrium solution. In the former case, once the path is 
given, a method for solving the equation of motion (of Hamilton 
type) is provided, which reduces to a double-constrained Hartree- 
Fock problem with the time-even constraint Q and with a time-odd 
constrainin# operator P. In the case of the scaling path, an analyt- 
ical solution of the Hamilton equation is discussed and the adiabatic 
mass for the particular case of isoscalar quadrupole Qo mode is 
given. The operator P, which is uniquely determined from the 
knowledge of Q, has the physical meaning of a momentum opera- 
tor: it satisfies, together with Q, a weak quantal conjugation rela- 
tion. Finally, the connection between the two paths is discussed in 
terms of generalized RPA sum rules. 


6210 (IPNO-TH—79-34) Mass parameters in the adia- 
batic time-dependent Hartree-Fock approximation: II. Results 
for the isoscalar quadrupole mode. Giannoni, M.J.; Quentin, 
P. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire). Jun 1979. 72p. NTIS (US Sales Only), PC A04/ 
MF AOl. 

The formalism presented in a previous paper, is used to com- 
pute self-consistent adiabatic mass parameters for the isoscalar qua- 
drupole modes. Skyrme-like effective forces have been used. A de- 
tailed study of the practical methods of calculation is made. A spe- 
cial attention is devoted to the problem of numerical accuracy. Re- 
sults are presented for both scaling and constrained Hartree-Fock 
paths. A comparative discussion of the two corresponding sets of 
results is made. The method used to calculate self-consistent mass 
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parameters for the constrained Hartree-Fock path provides, as a by- 
product, the non self-consistent cranking mass. This method (for 
self-consistent as well as cranking masses) is free of continuum 
problems inherent to the application of the usual cranking formula. 
The effect of self-consistency is extensively studied by use of a 
large set of Skyrme-like forces. 


6211 (ITEP—127(1979)) Antinucleon-deuteron interac- 
tion near threshold. Grach, I.L.; Narodetskii, I.M.; Shmati- 
kov, M.Zh. (Gosudarstvennyj Komitet po Ispol’ zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretichesko 4 
E » Ramer 2 Fiziki). 1979. 15p. NTIS (US 
Only), Ss Ame AOl. 

deuteron interaction near threshold is con- 
rer. As an input, the pair-separable t-matrix is used which re- 
produces a large anti NN cross section. From the solution of the 
Faddeev equations, the missing mass spectrum in the reaction 
antipd —> Nsub(s) + MM (missing mass) and the resonant structure 
in the 2NantiN system below the elastic antipd-threshold are ob- 
tained. The total and the elastic antipd cross sections are calculated. 





6212 (JEN—489) Beta spectra. II-Positron spectra. 
Grau, A.; Garcia-Torano, E. (Junta de Energia Nuclear, 
Madrid (Spain). ape —— (In Spanish). S (US Sales 
Only), PC A07/MF 

Using the Fermi ‘ae of beta decay, the beta spectra for 
30 positron emitters have been computed, introducing a correction 
factor for unique forbidden transitions. The spectra are ploted vs. 
energy, once normalised, and tabulated with the related Fermi 
functions. The average and median energies are calculated. 


6213 (JINR—E-2-80-518) Tensor polarization in the pd 
backscattering at intermediate Kopeliovich, B.Z.; 
Lapidus, L.I.; Vegh, L. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1980. 3p. NTIS 
(US Sales Only), PC A02/MF AO1. 

Tensor polarization of deuterons in the pd backscattering has 
been calculated by means of the triangle model without free param- 
eters. It has small absolute value in the proton energy interval 400- 
1000 MeV which is in agreement with the experiment. It is con- 
cluded that the triangle model dominates in the isobar region (500- 
700 MeV). 


6214 (JINR—R-1-80-23) Experimental check of the nu- 


clear cumulative effect h: Stavinskij, V.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of 3 
US: y). 1980. 8p. (In Russian). (CONF-800232—S). 
es Only), Bc A02/MF AO1. 

From International conference on extreme states in nuclear 
systems; Dresden, German Democratic Republic (4 Feb 1980). 

Recent experimental data on the nuclear cumulative effect 
are shortly surveyed. In the main they relate to inclusive backward 
spectra of high energy particles under irradiation of nuclei with 8.9 
GeV/cxN protons. It is seen from the data presented that the hy- 
pothesis prediction for the dependence of the invariant cross sec- 
tion on the mass number of a fragmentizing nucleus to level off is 
valid for pions beginning with A approximately 20, and for protons 
- with A approximately 100. The consequences of the hypothesis 
that at equal cumulative numbers the pion and kaon production 
cross sections are equal and dependences of emitted cumulative par- 
ticles for light (helium) and heavy (lead) target nuclei are equal, 
have also found the experimental verification. Thus, a conclusion 
may be drawn that the angular and energy dependences of the cu- 
mulative particle production cross sections are consistent. 


6215 (JINR—R-2-80-54) Cross sections of quasi-elastic 
nucleus-nucleus scattering in the optical approximation. 
Khristova, I.U.; Omboo, Z.; Pak, A.S.; Tarasov, A.V.; Uz- 
hinskii, V.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. 

The close expression for the differential cross section of 
quasi-elastic nucleus-nucleus scattering is obtained in the optical- 
limit approximation, neglecting the real part of the NN-scattering 
amplitude. 
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6216 (JINR—R-2-80-570) Parton state mixing and the 
real part of the amplitude of high-energy hadron-nucleus elas- 
tic scattering. Kopeliovich, B.Z.; idus, L.I. (Joint Inst. 
for Nuclear Research, Dubna (US R). Lab. of Nuclear 
Problems). 1980. Nes (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1 

The mixing of the parton components of a relativistic hadron 
propagating through a nucleus is treated in a simple two-channel 
model. Such mixing leads to the considerable value of the real part 
of the hadron-nucleus elastic scattering amplitude at high energies, 
which has the negative sign. This effect can be considered also as a 
result of the inelastic shadowing in a nucleus. 


6217 (JINR—R-2-80-588) Coupled channel potentials of 
the type. Zakhar’ev, B.N.; Plekhanov, E.B.; 
Suz’ko, A.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1980. As (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1 

A significant simplification of exact solutions for coupled 
channel equations (with interaction matrices of the Bargmann type), 
which has been considered previously by Cox (1964) in the Mar- 
chenko approach and by Zakhariev et al. in R-matrix approach, is 
presented. It is achieved due to additional “degeneration” (with re- 
spect to channel indices) of the kernel of the inverse problem inte- 
gral equation, to which no attention has been paid before. 


6218 (JINR—R-4-80-509) Giant dipole resonance in 
fast-rotating nuclei. Ignatyuk, A.V.; Mikhailov, I.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1980. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. 

The properties of the giant dipole resonance in fast rotating 
nuclei are studied. The random-phase-approximation method is used 
applied to the hamiltonian including the oscillator average field and 
the factorized isovector and quadrupole forces. The splitting of the 
modes of the resonance is described which is generated by the rota- 
tion. The momentum dependence of the reduced probabil- 
ities of the dipole El-transitions from the giant resonance states to 
yrast ones is investigated. As the dipole resonance plays a determin- 
ing role in the formation of spectral intensity of an evaporative 
component of radiation transitions in highly excited nuclei, the ac- 
countancy of the effects under discussion is of interest both for re- 
fining the description of experimental data on electromagnetic deex- 
citation of fast-rotating nuclei and for the further development of 
the theory of high-spin states of nuclei. 


6219 (KTYI—79-10) Mechanism of the compound-nucle- 

us formation at low and intermediate neutron energies. Fe- 
p Aone M.B. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh 
Issledovanij). 1979. 3lp. (In Russian). NTIS (US Sales 
Only), PC A03/MF AOI. 

The properties of optical-model absorptive potential at low 
and intermediate energies of neutrons in neutron reactions are ana- 
lyzed. It is shown that the account of the specific structure of chan- 
nel coupling leads in general to dependence of the generalized opti- 
cal-model potential (GOM) on reaction channel. Two-channel 
GOM potential introduction with the preferable absorption in one- 
photon channels for spherical nuclei is based on account of specific 
coupling of vibrational channels. The calculations are compared 
with experimental data at low energies. The results of this compari- 
son show that for mass number A=4THETA-140 the considered 
approach give good agreement with experiments. 


6220 (UM-P—78/76) Microscopic weak-coupling model 
of nuclear structure. Morrison, I.; Amos, K. (Melbourne 
Univ., Parkville (Australia). School of Physics). 1979. 11p. 
NTIS (US Sales Only), PC A02/MF AOl1. 

Methods of approximation are described by which standard 
microscopic (shell) model calculations can be used to analyze the 
low excitation spectroscopy of heavy nuclei. The utility of the 
weak-coupling scheme improves as the neutron excess of the nucle- 
us under study ensures that the active protons and neutrons occupy 
inequivalent shells. Application of these methods in the unfavoura- 
ble (in terms of neutron excess) case of °*Ni is made to demonstrate 
a use of those methods even with the relatively light p-f shell 
nuclei. 
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6221 (UM-P—78/78) Nucleon-nucleon potential. Petris, 
L. (Melbourne Univ., Parkville (Australia). School of Ph 
ics). 1981. 15p. NTIS (US Sales Only), PC A02/MF AO1 

A potential is presented which is consistent with the nu- 
cleon-nucleon (NN) elastic scattering data up to Esub(LAB)=400 
MeV and L=5, and the deuteron properties. 


(UM-P—78/88) Higher-order tensor orientations 
of recoil nuclei in muon capture. Subramanian, P.R.; Devan- 
athan, V. (Melbourne Univ., Parkville (Australia). School of 
oe 1979. 16p. NTIS (US Sales Only), 
AOl. 


PC A02/MF 


For the experimental set-up of the Louvain-Saclay collabora- 
tion, general expressions are derived for all possible even- and odd- 
order tensor orientations of recoil nuclei, recoiling into the forward 
(or backward) hemisphere in the reaction up~ + A(Jsub(i)=0) > 
B(Jsub(f)> = 1)+ vsub(y). It is shown that the odd-order tensor ori- 
entations are proportional to the longitudinal polarization and the 
even-order tensor orientations are proportional to a linear combina- 
tion of longitudinal and average polarizations of the recoil nucleus. 
These results are independent of nuclear structure and the dynam- 
ics of the muon-capture interaction. Numerical results are presented 
for the case of muon capture by **O. 


6223 (UM-P—78/91) Application of potential. Petris, L. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1979. 34p. NTIS (US Sales Only), PC A03/MF A0O1. 

This report summarizes the results obtained with the nu- 
cleon-nucleon potential presented previously for: 1) the deuteron 
properties and wave function, 2) a Hartree-Fock calculation on O*, 
and 3) the perturbation V-matrix and G-matrix results for the po- 
tential in relation to the results of other potentials and to saturation. 


6224 (UM-P—78/94) Test of a model t-matrix for 
direct reaction inelastic scattering. Fox, M.; Morrison, I; 
Amos, K.; Wiess, D. (Melbourne Univ., Parkville (Austra- 
lia). School of Physics). 1979. 13p. NTIS (US Sales Only), 
PC A02/MF AOl1. 

Differential cross sections and analyzing powers from the in- 
elastic scattering of 65-MeV protons leading to the 1* T=0 (12.71 
MeV) and 1* T=1 (15.11 MeV) states in '**C have been analysed as 
tests of a model two-nucleon t-matrix. 


6225 ’ (UM-P—80/59) Interacting Boson Approximation 
and the spectroscopy of the even cadmium and tin isotopes. 
Morrison, I.; Smith, R. (Melbourne Univ., Parkville (Aus- 
tralia). School of Physics). 1981. 43p. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Within the framework of the Interacting Boson Approxima- 
tion (IBA), the authors investigate, using the even-mass isotopes 
Cd?* to Cd?"* and Sn1"* to Sn’, whether a single two-boson inter- 
action can describe the energy, B(E2), quadrupole moment, and 
some inelastic nucleon-scattering systematics of these nuclei. 


6226 (UM-P—80/60) Alpha-spectroscopic factors for 
the Te(d,*Li)Sn and Sn(d,°Li)Cd reactions in the IBA model. 
Morrison, I.; Smith, R. (Melbourne Univ., Parkville (Aus- 
tralia). School of Physics). 1981. Llp. NTIS (US Sales 
Only), PC A02/MF A011. 

Within the framework of the IBA model, a-spectroscopic 
factors are presented for the Te(d,*Li)Sn and Sn(d,*Li)Cd reac- 
tions. It is shown that inclusion of higher-order terms in the boson- 
fermion mapping is essential in predicting the correct systematics 
for 2,* excitation. 


6227 (UM-P—80/65) Isospin effects in pion-nuclear 
Morrison, I.; Amos, K. (Melbourne Univ., Park- 
ville (Australia). School of Physics). 1981. 19p. NTIS (US 
Sales Only), PC A02/MF AO1. 
A simple isospin model of inelastic pion-nucleus scattering is 
discussed, and quantitative results compared with recent experi- 
ments on light nuclei. 
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6228 Nuclear saturation from two-nucleon potentials, 
Day, B.D. (Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review Letters; 47: No. 4, 226-229(27 Jul 
1981). W-31-109-ENG-38. 

Results of nuclear-matter calculations are presented for sev- 
eral nucleon-nucleon potentials that fit scattering data and deuteron 
properties. The results suggest that two-body potentials cannot ac- 
count quantitatively for nuclear saturation. 


6229 Mean free path in a nucleus. Negele, J.W.; 
Yazaki, K. (Center for Theoretical a Laboratory for 
Nuclear Science and ent of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). 
Physical Review Letters; 47: No. 2, 1.74(13 Jul 1981). AC02- 
76ER03069. 

It is shown that proper treatment of the nonlocality of the 
nuclear optical potential resolves much of the apparent discrepancy 
between previous theoretical calculations and empirical values of 
the nucleon mean free path. 
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6230 (AERE-R—9586) Computation of ion implantation 
uniformity. Temple, W.; Beanland, D.G.; Bridgwater, A.N. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Chemistry Div.). Feb 1980. 50p. NTIS (US Sales 
Only), PC A03/MF A011. 

Commercial ion implanters employ a variety of different sys- 
tems to scan the ion beam over the target. In many of the target 
scanning systems employed the achievable uniformity of dose has 
been limited by the chosen geometry. This paper describes a com- 
puter program which has been used to calculate the dose uniform- 
ity of a number of these systems. The results are presented as iso- 
dose lines relative to the dose at the centre of the target. The non- 
uniformities are then directly apparent and the parameters control- 
ling their magnitude can be readily considered by equipment de- 
signers, purchasers or users. 


6231 (BNL-NCS—51363-Vol.1, pp 7-19) Point Monte 
Carlo data needs and constraints. Carter, L.L. (Westinghouse 
Hanford Co., Richland, WA). Mar 1981. NTIS, PC A22/ 
MF AOl1. Order Number DE81030305. 
From Workshop on nuclear data evaluation methods and 
ee L NY, USA (22 Sep 1980). 
tion of neutron and photon cross section data in 
me. " Monte Carlo codes is discussed. As nuclear data files 
become more prolific, memory requirements for typical problems 
can exceed that available on modern computers. Evaluators and 
processors of the cross sections must work together to provide high 
quality cross sections for the user community without exceeding 
memory requirements. 


6232 (DOE/ER/02894—1) Angular scattering and chan- 
neling widths of “a and an A particles at multi-GeV 


198i. 
76ER02894. 55p. NTIS, PC A04/MF AOl. Order Number 
DE82002933. 

An experiment on the channeling of high energy particles 
(protons, pions, and kaons) through a 2 cm thick germanium crystal 
is reported. Experimental results are presented on the multiple scat- 
tering of particles passing in a random direction through a crystal 
and channeling widths for positive and negative heavy particles. 
Results are also presented on multiple scattering of channeled high 
energy particles of 35, 100, and 250 GeV energy through the crys- 
tal, compared with multiple scattering of particles passing in a 
random direction through the crystal. (GHT) 


6233 (DOE/ER/02894—2) Energy losses of positive 
and negative channeled particles. Hasan, M.A.; Kanofsky, 
A.S.; Allen, R. (Lehigh Univ., Bethlehem, PA (USA)). 
1981. Contract AS02-76ER02894. 44p. NTIS, PC A03/MF 
A01. Order Number DE82003562. 
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The energy loss of particles channeled through a 2 cm thick 
Ge crystal at energies of 35, 100 and 250 GeV are reported. The 
theory of energy losses of particles passing through matter was first 
developed by Bohr, Bethe, and Bloch. The theory of energy losses 
of channeled particles was developed to some extent by Lindhard 
in his seminal 1965 theoretical paper on particle channeling, and 
more recently it has been dealt with in greater detail by Esbensen 
and Golovchenko. An outline is presented of the theory of energy 
loss and how it applies to channeled particles, the experimentally 
determined parameters of Lindhard’s theory, and the minimum 
energy loss values, and compare these with the theory of Golov- 
chencko and Esbensen. 


- (DOE/ER/03342—9) Low temperature and neu- 
tron physics studies. Progress report, June 1980-July 1981. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Jul 1981. 
Contract AS02-76ER03342. Tp. (MIT: 5342-9 ). NTIS, PC 
A02/MF A0O1. Order Number DE82001573. 
imental research work with the neutron diffraction 
spectrometers at the MIT Research Reactor has concentrated 
during the past year on neutron interferometry developments and 
on interferometer applications to fundamental neutron physics. 
Technical improvements in the interferometer system are described. 
Preliminary experiments in which the phase difference between two 
coherent beams caused by interferometer angular motion are re- 
ported and theoretical work leading to the interpretation of these 
motion studies is noted. Calibration studies relating intensity effects 
to phase gradients introduced into the interferometer have been 
performed with a novel continuously-variable prism assembly. 
These have indicated the presence of anomalous phase effects 
whose origin is being explored. An Aharonov-Bohm experiment 
with neutrons is reported in which the coupling between a neutron 
and the magnetic vector potential is explored. Single and double slit 
diffraction patterns with neutrons are described. 


6235 eee High energy particle channel- 
ing. Darbinyan, S.M.; +. an, K.A A ne Fizicheskij 
Inst. (USSR). 1979. 28p. (In Russian). NTI (US Sales 
Only), PC A03/MF AOl1. 

The motion of relativistic positive and negative particles in 
the cases of axial and planar channeling is considered theoretically. 
The channeling fraction and the distribution in the transversal plane 
for high energy particles passing through crystals are calculated. 


(EFI—384(42)-79) Determination of interference 


on « or ij 
USSR). "1879. 15p. (In Russian). NTI us Sales “only), 
PC A02/MF AOl1. 

The present work is devoted to experimental determination 
of interference absorption coefficient psub(i7) of germanium using 
synchrotron radiation of the Yerevan electron accelerator. The 
value of psub(ia) was determined using the measurements of the 
Laue diffractions intensity in both electron orbit and the perpen- 
dicular planes. The obtained value psub(i7r)=30.1 cm™* well agrees 
with the calculated one which is equal to 28.9 cm™*. 


6237 (FEI—965) Study on the self-diffusion in water by 
the slow neutron quasi-elastic scattering method. Pt.1. Experi- 
ment and preliminary data Iskenderov, S.M.; No- 
vikov, A.G. (Gosudarstvennyj Komitet po Ispol’zovani 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehner, ergeticheskl 
Inst.). 1979. 28p. (In Russian). NTIS (US Sales y), 
A03/MF AOli. 

The purposes of the study were: investigation of quasi-elastic 
scattering (QES) of slow neutrons by water throughout the tem- 
perature range of its liquid phase existence; obtaining the data on 
temperature dependence of self-diffusion process in water; interpre- 
tation of the obtained physical data on the basis of the present con- 
ceptions of structural-dynamic features of water. A neutron source 
is the IBR-30 reactor of 15 kW average power having 5 Hz power 
pulse-repetition rate. Initial neutron energy amounts to 8 and 25 
MeV. A pair pulse neutron spectrometer of 0.58 and 2.4 MeV reso- 
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lution with respect to the initial energy was used to measure neu- 
tron spectrum. Measurements were carried out at 300, 400, 500, 
548, oO ae Oe © Rees Ts Gene eee ae 
der of 160 mm height and 120 mm diameter consisting of capillary 
tubes filled with water. The specimen contains approximately 6 g 
water. Experimental data processing includes obtaining the shape of 
natural line of QES law and its half-width as a function of scatter- 
ing angle and temperature containing the data on the self-diffusion 
process in the liquid under investigation. Integral intensity of QES 
permits to estimate a mean square of molecule oscillation amplitude. 
The analysis of the shape of natural line of QES law permits to 
draw the conclusion, that within 300 to 600 K range the line has a 
shape close to Lorentzian. It proves that the effect of rotational 
component of self-diffusion is negligible. The presence of angular 
dependence of integral intensity of the QES law testifies to the ele- 
ments of quasi-crystallinity in the microdynamic behaviour of 
water. Forces of intermolecular interaction in 300-600 K range 
change slightly. The contrubution of vibrational component to the 
total coefficient of self-diffusion does not exceed 5-7 %. 


6238 (FRNC-TH—923) Contribution to proton transport 
simulation from the MeV range to the keV range by the 
Monte-Carlo method. Carel, C. (Toulouse-3 Univ., 31 
(France)). Jan 1980. 129p. (In French). Copies availabe from 
Service de Documentation, CEN Saclay, BP. no. 2, 91190 
Gif-sur-Yvette, (France). 


Thesis. 

This study settles on a contribution to the elaboration of 
slow protons transport simulation. Atomic inner shell ionization is 
studied in the Plane Wave Born Approximations and in the Binary 
Encounter Approximation. BRINKMAN-KRAMER's theory and 
DMITRIEV's theory are used to study charge exchange phenom- 
ena. Protons slowing down is studied with the BRICE’s stopping 
power, with the VAVILOV and SYMON's energy straggling dis- 
tributions and with the MOLIERE, KEIL and MEYER’s angular 
deflexion distributions. Transport simulation is made with Monte 
Carlo Method; K electrons motion is also taken into account. 


(IAE—3259/12) Radiation of charged particles in 


(Gosudarstvennyj 
iu Atomnoj Ehnergii SSSR, Moscow. Inst. 
‘ana Ehnergii). 1980. 36p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. 

Studied is the electron bremsstrahlung in the field of a point 
dipole, which size (d) is less than a critical value of 0.639 easub(0) 
corresponding to the absence of falling to a center. The bremsstrah- 
lung radiation cross section do-/dw is represented as in the known 
theory of radiation in the Zommerfeld coulomb field in the form of 
one-parametric frequency functions. Analytical solutions of radi- 
ation in the +-ar~? potential are obtained along with numerical so- 
lutions in the -(dr)/r* potential. Studied are in detail some extreme 
cases: the Born case, the classical case, extreme cases of low and 
high radiation frequencies. Simple analytical approximations are 
achieved both for the do/dw spectrum and for the total radiation. 


(INIS-mf—6160, pp -— Quasichromatic 
electron channeling in monocrystals. Adichchev, 
Yu.N.; Vorob’ev, S.A.; Zabaev, V.N.; Kalinin, B.N.; 
Kaplin V.V.; Potylitsyn, A.P. 1980. (In Russian). NTIS 
Sales Only), PC A99/MF AO1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6241 Sea. pp 593) p Rpg ong of spectral 
characteristics of bremsstrahlung the composition 
target. Zhalsaraev, B.Zh.; 5 my B.I.; Meshcherya- 
kov, R.P.; Yakovlev, M.R. 1980. (In Russian). NTIS (US 
Sales Only), PC A99/MF AOl1. 
From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6242 (INIS-mf—6160, pp 567-568) Low-energy ion spe- 
cific losses in carbon. Usikov, Yu.I.; Temnyi, V.V. 1980. tin 
Russian). NTIS (US Sales Only), PC A99/MF AOI. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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6243 ee p 426) + and energy dis- 
tribution of bremsstrahlung from thick metal targets at small 
angles and in the field of scattered radiation at the electron 
beam energy of 6-15 MeV. Vasina, T.N.; Meshcheryakov, 
R.P.; Yakovlev, B.M. 1980. (In Russian). NTIS (US Sales 
Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6244 (INIS-SU—S, pp 3-9) ny ey for the electron 
—— in atoms when calculating the low-energy gamma ra- 
M.P.; Panchenko, A.M.; Sinev, 


diation transport. Panin, 

V.N. 1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

An evaluation of the electron coupling effect in atoms on 
gamma-radiation scattering during radiation passing of a plane mon- 
odirected source with 10-150 keV gamma-quanta initial energy 
through aluminium barriers 1-5 mm thick by normal, is carried out 
by numerical solution. Angular distribution of flux density in ap- 
proximation of single scattering is determined under normal inci- 
dence of gamma quanta. Dependences are obtained for three types 
of scattering: incoherent on free compton-electrons (KN), incoher- 
ent on coupled electrons (INC) and coherent (COH). Is is shown, 
that the account of electron coupling in the atom in the given 
energy range causes an essential increase of flux density of the scat- 
tered radiation in the region of small angles. With the increase of 
gamma-quanta energy the contribution of coherent scattering ever 
sharper drops with growth of the scattering angle, which is con- 
nected with the nature of form-factor dependence on the angle. 


6245 (INIS-SU—S, pp 12-20) Application of the pairing 
collision theory to the problems of electron transport through 
matter. Baranov, V.F.; Pletnev, V.V.; Shakhovskii, V.V. 
1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Calculation methods of fields of the scattered electron radi- 
ation in 0.1-100 keV energy range during electron passing through 
the matter are reviewed. Approximation of pairing collision theory 
(classical pulsed approximation) is used for the account of electron 
coupling in the medium atoms. The formula is obtained for calcu- 
lating average energy losses by the electron per a path unit. It is 
stressed, that the main calculation difficulties are connected with 
the absence of data on cross sections of electron interaction with 
medium atoms in the considered range of initial energies. At the 
same time the correct form of ionization cross section dependence 
on the energy of incident electron can not be obtained without ac- 
count of remote collisions. 


6246 (INIS-SU—5, pp 21-25) Determining the low- 
electron 


energy part of the spectrum on high-energy electron 
transport through matter. Baranov, VF: Oleinikov, V.G. 
1978. (In Russian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

The problem of determining the low-energy part of electron 
spectrum, leaving the layer of matter during its irradiation, is inves- 
tigated. In the general form the conditions are determined, under 
which the flux spectrum in the low-energy part is defined by the 
spectrum in the high-energy region during irradiation with an elec- 
tron beam of both uniform and non-uniform media. It is stressed, 
that the correlations, obtained for plane geometry, can be easily 
generalized for the case of arbitrary geometry. 


6247 (INIS-SU—S, pp 25-31) Absorbed dose of electron 
radiation. Baranov, V.F.; Oleinikov, V.G. 1978. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Interaction of the intense electron flux with the objects of 
complex composition is investigated. The process of electron 
energy absorption in uniform and nonuniform media is considered 
in the general form. An expression for determining the absorbed 
dose rate of electrons with account of electron spectrum, the 
matter braking ability and distribution of the electron soUrces is ob- 
tained. An error of the obtained expression is evaluated. It is con- 
nected with the fact, that participation of only low-energy electrons 
in the energy transport is taken into account. It is underlined that 





the choice of the energy limiting value at which the electrons are 
distributed in the matter without scattering determines only the rel- 
ative error of the obtained formula. This error can be essential at 
the distances up to the interface of two media, much less than the 
extrapolated electron path and significant relation of ionization po- 
tentials of boundary matters. 


6246 (INIS-SU—S, pp 31-37) Electric field effect on 
electron in dielectric materials. Baranov, V.F.; 
oe R.Ya. 1978. (In Russian). Dep. NTIS (US Sales 
y). 

In Problems on dosimetry and radiation protection. No. 17. 

The problem of the effect of space charge, occurring in solid 
dielectric under irradiation with electrons on the characteristics of 
the electron field is considered. The calculation results for the elec- 
tron beam with 1 MeV energy, normally falling on the absorber 
made of silica are presented. The calculations are carried out by 
means of a special program by the Monte-Carlo method. The 
model used for calculations takes into account the effect of multiple 
scattering, fluctuations of ionization losses, formation of delta-elec- 
trons and bremsstrahlung gamma-quanta. The results obtained 
show, that passing through the absorber in which the electric field 
acts the electrons do not only lose energy on overcoming the field 
forces, but they also deviate under the effect of these forces. On the 
path length, where average losses constitute 5-10% of the initial 
energy, the average declination angle makes up 10-30 deg at the ex- 
pense of multiple scattering. 


6249 (INIS-SU—S, PP 149-152) Method for calculating 
cle fluxes in magnetic shielding systems. Vainberg, B.R.; 
gorov, Yu.V.; Trukhanov, K.A.; Shlapak, V.N. 1 78, (In 
Russian). Dep. NTIS (US Sales Only). 
In Problems on dosimetry and radiation protection. No. 17. 
The method of determining energy and angular distribution 
of the particle flux in the system with the given matter distribution 
at the given field configuration and the known particle flux on the 
boundary is described. A program of solving a system of equations 
for particle movement and determining fluxes and doses in the 
given points is developed for the method realization. It is stressed, 
that the method can be generalized for the case, when particles 
suffer scattering, or when the flux consists of secondary particles in 
the considered point. Method permits to solve a problem when 
there are regions, in which trajectories do not subject to a simple 
geometric determination, and therefore, it is impossible to point out 
apriori, from which directions, particularly, the particles can get to 
the mentioned point of the space. As the calculations have shown, 
the applied calculation method is more advantageous in counting 
time as compared with direct methods. 


6250 (INIS-SU—5, pe 147-149) Ionization chamber kit 
for in core dosimetry. Tikhonov, E.G. 1978. (In Russian). 
Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Sensitivity of a set of ionization walled precise chambers, in- 
cluding chambers with a wall made of a material with different 
atomic number Z (from 6 to 92), is investigated. It is noted that the 
considered chambers differ by high radiation stability at slight leak- 
age current on isolators. Using the chambers for determining effec- 
tive energy of gamma-radiation of the stopped IRT-2000 reactor 
has shown a good agreement of measuring results with the calcula- 
tion. 


6251 (INP—1040/AP) Thermal neutron diffusion pa- 
rameters for plexiglass. Drozdowicz, K.; Igielski, A.; Kryn- 
icka-Drozdowicz, E.; Sobczynski, Z.; Woznicka, U. (Insti- 
tute of Nuclear Physics, Krakow (Poland)). 1979. 14p. 
NTIS (US Sales Only), PC A02/MF AO1. 

Thermal neutron diffusion and absorption parameters for 
plexiglass (methyl polymethacrylate resin) have been measured. 
The measurements have been performed in the spherical geometry 
using the pulsed method. The values obtained for the parameters 
are: <vZsub(a) > =4081+-41s~},° Do = 36365 +-314cm?s~}, 
C=4921+-1100cm‘s~* at the temperature of 23.5+-1.0 °C. They 
are in agreement with the data reported by other authors. The re- 
sults of this work will be useful for preparing measurements on the 
two-component media. 
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tg a Quality inspection of 
sample ¢ — by line shape — of neutron Bragg re- 
O. (Institute of Neclear 
Research, W, Warsaw Poland) 1980. 24p. Energetics and 
Atomic Energy Information Centre, Warsaw, Poland. 

It is suggested that line shape analysis of neutron Bragg re- 
flections can be used as a simple check on the quality and macro- 
scopic structure of single crystals. This possibility is derived from 
the geometrical theory of neutron scattering. The influence of such 
factors as the Maxwell neutron spectrum, wavelength 
of the reflectivity functions of the crystals involved and 
extinction in same is considered. It is also shown that multiple 
Bragg scattering can seriously influence the line shape in neutron 
diffraction from single crystals. The theoretical considerations are 
illustrated by several experimental examples. 


6253 (ITEF—114(1980)) Energy losses by charged parti- 
cles. Soloshchenko, V.A. nme ge Komitet po 
Ispol'zovaniyu Atomnoj Ehkaperimental abj SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimen ¢>. Fiziki). 1980. 28p. (In 
Russian). NTIS (US Sales Only), A03/MF AO1. 

Studied are analytically energy losses of charged particles on 
ionization and excitation in a thin layer of gaseous substance. De- 
rived are different representations of the kinetic equation total solu- 
tion for the distribution function of energy losses. The results ob- 
tained are combined with the known theory of interaction of a 
charged particle with medium atoms. Revealed is the asymptotic 
conversion of formulae with the increasing layer thickness in the 
Landau distribution. The results of detailed calculations are present- 
ed along with their comparison with the experimental data. 


6254 (JINR—R-1-80-341) Space development of elec- 
tron-photon showers initiated by gamma quanta with the 

energy Esub(y)=75-500 MeV. Slovinski, B.; Chai, V. (Joint 
Inst. ag Be Nuclear Research, Dubna (USSR). Lab Lab. of Com- 
— > ues and Automation). 1980. 1p. (In Rus- 
sian). S (US Sales Only), PC A /MF A01. 

The results of measurements of ionization losses of shower 
electrons in electron-photon showers (EPS) initiated by gamma- 
quanta with the Esub(‘y)=75-500 MeV energy in liquid xenon are 
presented. Statistical analysis of experiments data has been per- 
formed and parametrization of space distribution of ionization losses 
of these showers has been obtained. It is established that transverse 
development of EPS does not depend on the longitudinal one. At 
the accuracy of the experiment achieved, the dependence of the 
EPS characteristic on the energy of shower electron cutting-off in 
the range of the energy threshold values for actual electromagnetic 
high-energy radiation detectors is not observed. A phenomenologi- 
cal description of EPS is suggested that is applicable to any homo- 
geneous medium in the limits of the studied range of energy 
Esub(y). 


6255 (JINR—R-3-80-398) Calculation of ultracold neu- 

tron pulsed storage with ferromagnetic shutters. 

Novopol'’tsev, M.I.; Pokotilovskii, Yu.N. (Joint Inst. for Nu- 

clear Research, Dubna (USSR). Lab. of Neutron Physics). 

ben _ (In Russian). NTIS (US Sales Only), PC A02/ 
AOl. 

The problem of the increase of ultracold neutron (UCN) 
density in traps at a pulsed thermal neutron source by using ferro- 
magnetic shutters is discussed. Different versions of the UCN con- 
verters With a largely developed working area are considered. The 
results of UCN density gain factor calculation, two types of ferro- 
magnetic shutters-double-sheet with current foil and one-sheet are 
given. For the latter case the depolarization rate of UCN in the 
storager due to the pulsed magnetic field which remagnetizes a fer- 
romagnetic film has been calculated. The results indicate that ferro- 
magnetic films with specific extremal properties are necessary for 
obtaining sufficiently high (about 30) gain factors. 


6256 (JINR—R-4-80-103) Localized solutions of electro- 
dynamics equations in media with anomalous dispersion. Igna- 
tovich, V.K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1980. 14p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO01. 
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New types of proton localized state are considered. The first 
localization is due to the total reflection at any angle of incidence 
from a gas under the conditions of anomalous dispersion. The 
second - is the result of total reflection and strong electrostriction. 
The third - is the state described by wave packet, when the equa- 
tion of motion for a proton transforms to the Klein-Gordon equa- 
tion for a massive particle wave function. 


(KFTI—80-9, pp 14-17) Quantum theory of orien- 
‘ation effects in ordering alloys. Molodkin, V.B. (AN Uk- 
rainskoj SSR, Kiev. Inst. Metallofiziki). 1980. (In Russian). 
NTIS (US Sales Only), PC A05/MF AO1. 

From 2. School on radiation damage physics; Alushta, 
Ukrainian SSR (25 Sep - 4 Oct 1979). 

A quantum-mechanical approach is used to consider some 
peculiarities of coherent orientation effects in imperfect crystals and 
ordering alloys irradiated with charged particles. It is shown that 
under certain conditions the coherent effects can essentially affect 
the intensity of the processes occurring in the irradiated crystals: 
viz., inelastic scattering, radiation damage, large-angle scattering, 
etc. The obtained results suggest the possibility, in principle, of a 
controlled influence on radiation damage processes in materials. It 
is also indicated that high-sensitive methods for radiation damage 
studies can be developed on the basis of orientation phenomena. 


6258 (KFTI—80-9, pp 3-13) Radiation cascade theory 
and cascade function. Trushin, Yu.V. (AN SSSR, Leningrad. 
Fiziko-Tekhnicheskij Inst.). 1980. (In Russian). NTIS (US 
Sales Only), PC AOS/MF AO1. 

From 2. School on radiation damage physics; Alushta, 
Ukrainian SSR (25 Sep - 4 Oct 1979). 

Expressions for a cascade function that are most frequently 
found in literature have been examined with an aim to use them in 
the calculations of the defect structure of irradiated materials. An 
analytical method is suggested for calculating the cascade junction 
using the distribution function concept for moving atoms in a cas- 
cade. Different cases studied with the consideration of dynamic 
crowdions, channeling, heavy impurity and isotope effects in a 
crystal. 


6259 (KFTI—80-9, pp 83-84) Possibility to stimulate 
hard gamma-radiation. Rozhkov, V.V. 1980. (In Russian). 
NTIS (US Sales Only), PC A05/MF AOl1. 

From 2. School on radiation damage physics; Alushta, 
Ukrainian SSR (25 Sep - 4 Oct 1979). 


6260 (LA-UR—81-2767) Radiation quality of beams of 
negative pions. Dicello, J.F.; Brenner, D.J. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
llp. (CONF-810763—2). NTIS, PC A02/MF AO1. Order 
Number DE82000567. 

From International workshop on pion and heavy ion radio- 
therapy: preclinical and clinical studies; Vancouver, BC, Canada 
(Jul 1981). 

As a negative pion stops in tissue, it attaches itself to an ad- 
jacent atom to form a mesonic atom. Subsequently, the wave func- 
tion of the pion interacts with that of the nucleus and the pion is 
absorbed. Because the energy associated with the rest mass of the 
pion is greater than the separation energy of the nuciear particles, 
the nucleus disintegrates (pion star). In tissue, approximately 40 
MeV goes into overcoming the binding energies; 20 MeV goes into 
kinetic energy of charged particles; 80 MeV goes into kinetic 
energy of neutrons. In cases where biological studies are performed 
with beams of negative pions, as much as 20% of the total absorbed 
dose in the treatment volume and about 50% of the high-LET dose 
(> 100 keV/ym) can result from neutrons. The degree of biologi- 
cal response and the variation of that response throughout the treat- 
ment volume can be altered by the neutron dose. 


(UCID—19220) Comparison of various flux limit- 

factors. Pomraning, G.C. (Lawrence 

Livermore National Lab., CA (USA)). 16 Oct 1981. Con- 

tract W-7405-ENG-48. 23p. NTIS, PC A02/MF AO1. Order 
Number DE82001871. 

Various flux limiters and Eddington factors which have been 

suggested and are in use are analytically and numerically compared. 
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A relationship between these two quantities is derived and used in 
this comparison to illuminate qualitative misbehavior in some in- 
stances. It is concluded that, in general, flux limiters and Eddington 
factors which follow from some underlying analysis all behave 
properly and are in semi-quantitative agreement. Hence it is prob- 
ably difficult, if not impossible, to single out any one as best. On 
the other hand, all of the ad hoc flux limiters and Eddington factors 
examined suffer, in general, from some qualitatively incorrect be- 
havior. 


6262 (UM-P—80/37) Imaging and focusing of neutrons 
by a “| plate. Kearney, P.D.; Klein, A.G.; t, G.L; 
Gahler, R. (Melbourne Univ., Parkville (Australia). School 
oe 1980. 10p. NTIS (US Sales Only), PC A02/MF 

The use of refractive lenses for long-wavelength neutrons, 
though possible, is severely limited by the fact that the refractive 
index differs only very slightly from unity. However, only a rela- 
tively thin layer of material is needed to produce an optical path 
difference of half a wavelength. This fact led the authors in 1978 to 
propose focusing by diffraction from a phase grating of variable 
spacing which is, in fact, a type of zone plate. They have been 
shown to work satisfactorily over a wide range of the electromag- 
netic spectrum, from microwaves, through visible light, and more 
recently soft x rays. Their use in focusing matter waves has not 
heretofore been demonstrated. 


6263 (UM-P—81/1) Neutron propagation in aoe 
matter: the Fizeau Pee Ff mag eg ~ hag ein, 
A.G.; t, G.I.; Cimmino, A.; Zeilinger, A.; Treimer, W.; 
Gahler, R. (Melbourne Univ., Parkville (Australia). School 
yaaa 1981. 1lp. NTIS (US Sales Only), PC A02/MF 

Using a two-slit neutron interferometer, the authors have 
measured the shift of the interference pattern induced by the 
motion of a quartz rod. The measured shift is found to be in agree- 
ment with the quantum-mechanical prediction derived from a rela- 
tivity argument. Some peculiarities of the case of massive particles 
as compared with the classic Fizeau photon case are discussed. 


6264 (UM-P—81/5) Neutron interference by division of 
wave front. Klein, A.G.; Kearney, P.D.; Opat, G.I.; Cim- 
mimo, A.; Gahler, R. (Melbourne Univ., Parkville (Austra- 
lia). School of Physics). 1981. 15p. NTIS (US Sales Only), 
PC A02/MF AOl. 

The highly successful perfect-crystal neutron interferometer 
of the type first developed by Bonse and Rauch exhibits interfer- 
ence by amplitude division. It relies on dynamical Bragg diffraction 
in a highly perfect single crystal to provide the beam splitting. This 
type of interferometer, topologically analogous to the Mach- 
Zehnder interferometer of classical optics, has been employed in a 
variety of interesting experiments using thermal neutrons. Its short- 
comings, however, are its extreme sensitivity to mechanical and 
thermal disturbances, and its applicability only to wavelegths 
shorter than the Bragg cutoff (6.27 A in silicon). The authors dis- 
cuss a novel type of neutron interferometer which was constructed 
and tested employing a split cylindrical zone plate with neutrons of 
20-A wavelength. Its performance and relative merits are discussed. 


6265 (UM-P—81/14) Focussing of slow neutrons -_ 
cylindrical zone plates. Klein, A.G.; Kearney, P.D.; 

G.I; Gahler, R. (Melbourne Univ., Parkville (Aus a) 
School of Physics). 1981. 10p. NTIS (US Sales Only), PC 
A02/MF A011. 

In an earlier paper the authors reported on the successful fo- 
cusing and imaging of slow using a phase-shifting Fresnel zone 
plate. In applications where the source is in the form of a slit, much 
higher beam intensities may be obtained by using a cylindrical fo- 
cusing structure. The construction and testing of a cylindrical zone 
plate with 2.5-m focal length for 20-A neutrons is presented. 
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6266 Influence of projectile inner-shell vacancies on 
stopping power. Doyle, B.L.; Brice, D.K. (Sandia National 
Laboratories, Albuquerque, "New Mexico 87185). Physical 
isa [Section] A: General Physics; 24: No. 4, 223.2235(Oct 

We have attempted to use the *H(?®F,ay)?*O resonance re- 
actions at a ‘°F energy of 16.44 MeV to investigate the influence of 
projectile inner-shell vacancies on stopping power (dE/dx). The y- 
ray yield curves were obtained as a function of energy for F/sup 
q/+ incident on SisNs (~20 —at. % H) with q = 6, 7, and 8. 
Within experimental error (~5%) there was no difference in the 
three yield curves indicating that (a) the characteristic length for 
K-shell vacancy equilibrium is < or =10 g/cm? for all three 
charge states or (b) the influence of K-shell vacancies on dE/dx is 
< or =5%. The former hypothesis is consistent with meas- 
urements of x-ray production for F incident on a variety of other 
target materials and indicates that it is not necessary to consider the 
near-surface-depth dependence of dE/dx in determining H profiles 
with this resonant nuclear reaction. 


6267 Neutron flux-density and secondary-particle energy 
spectra at the 184-inch synchrocyclotron medical facility. 
Smith, A.R.; Schimmerling, W.; Kanstein, L.L.; McCaslin, 
J.G.; Thomas, R.H. (Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Medical 
Physics; 8: No. 5, 668-676(Sep 98th. W-7405-ENG-45. 

We have identified the sources of neutron production in the 
beam transport system of the 720-MeV helium beam used for radi- 
ation therapy at the 184-in synchrocyclotron of the Lawrence 
Berkeley Laboratory, and determined their magnitude. Meas- 
urements with activation detectors of differing energy response 
were used to unfold secondary particle spectra at various locations 
on the patient table. The effect of charged particles was estimated 
using a calculation of neutron-flux densities derived from published 
cross sections. The absorbed dose, as a function of distance from 
the beam axis, was calculated using the unfolded spectra and evalu- 
ated fluence-to-dose conversion factors. The values of absorbed 
dose obtained from the unfolding of experimental data agree with 
the values obtained from the calculated spectra within the estimated 
uncertainty of +- 25%. These values are ~5 x 107° rad on the 
beam axis and ~1 x 10~* rad at distances greater than 20 cm, per- 
pendicular to the beam axis. 
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REFER ALSO TO CITATION(S) 3480, 4360, 5501, 5593, 5594, 5595, 6267 


6268 (INIS-mf—5876, pp 31-38) Bioethical perspective 


on radiation protection and “safety”. Maxey, M.N. (Energy 
Research Institute, Columbia, So. Carolina, U.S.A.). 1980. 
Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Three problems of major concern to policymakers whose 
task it is to protect public health by setting standards for “safe” ra- 
diation management are reviewed. The first problem is to decide if 
current conceptual tools for assessing basic harms to valued living 
systems are ethically adequate. The second is how to set safety 
standards on the basis of informed consent to scientific evidence 
presented by experts who disagree in interpreting that evidence. 
The third problem is how to resolve conflicting philosophies about 
radiation protection. Principles which might serve as guidance in 
the formulation of social policies for radiation health protection are 
suggested. 


6269 (INIS-mf—5876, pp 177-180) Microdosimetric ap- 
proach for lung dose assessments. Hofmann, W.; Stein- 
hausler, F.; Pohl, E. (Division of Biophysics at the Institute 
of General Biology, Biochemistry and Biophysics, Salzburg 
University, Austria); Bernroider, G. (Institute of Zoology, 
ony University, Austria). 1980. Dep. NTIS (US Sales 
‘ From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 
In the macroscopic region the term “organ dose” is related 
to an uniform energy deposition within a homogeneous biological 
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target. Considering the lung, inhaled radioactive nuclides, however, 
show a significant non-uniform distribution pattern throughout the 
respiratory tract. For the calculation of deposition and clearance of 
inhaled alpha-emitting radionuclides within different regions of this 
organ, a detailed compartment model, based on the Weibel model 
A was developed. Since biological effects (e.g. lung cancer initi- 
ation) are primarily caused at the cellular level, the interaction of 
alpha particles with different types of cells of the lung tissue was 
studied. The basic approach is to superimpose alpha particle tracks 
on magnified images of randomly selected tissue slices, simulating 
alpha emitting sources. Particle tracks are generated by means of a 
specially developed computer program and used as input data for 
an on-line electronic image analyzer (Quantimet-720). Using adap- 
tive pattern recognition methods the different cells in the lung 
tissue can be identified and their distribution within the whole 
organ determined. This microdosimetric method is applied to solu- 
ble radon decay products as well as to insoluble, highly localized, 
plutonium particles. For a defined microdistribution of alpha emit- 
ters, the resulting dose, integrated over all cellular dose values, is 
compared to the compartmental doses of the ICRP lung model. 
Furthermore this methodology is also applicable to other organs 
and tissues of the human body for dose calculations in practical 
health physics. 


6270 (INIS-mf—5876, pp 165-168) Polyurethane as a 
base for a family of tissue valent materials. Griffith, R.V. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

Recent experience gained in the selection of tissue equivalent 
materials for the construction of whole body counting phantoms 
has shown that commercially available polyurethane can be used as 
a base for a variety of tissue equivalent materials. Tissues simulated 
include lung, adipose, muscle, cartilage and rib bone. When select- 
ing tissue equivalent materials it is important to understand what 
tissue properties must be simulated. Materials that simply simulate 
the linear attenuation of low energy photons for example, are not 
very likely to simulate neutron interaction properties accurately. 
With this in mind, we have developed more than one simulation 
composition for a given tissue, depending on the purpose to which 
the simulant is to be applied. Simple simulation of linear attenuation 
can be achieved by addition of carefully measured amounts of 
higher Z material, such as calcium carbonate to the polyurethane. 
However, the simulation necessary for medical scanning purposes, 
or for use in mixed radiation fields requires more complex formula- 
tions to yield proper material density, hydrogen and nitrogen con- 
tent, electron density, and effective atomic number. Though poly- 
urethane has limitations for simulation of tissues that differ marked- 
ly from its inherent composition (such as compacted bone), it is safe 
and easily used in modestly equipped laboratories. The simulants 
are durable and generally flexible. They can also be easily cast in 
irregular shapes to simulate specific organ geometries. 


6271 (INIS-mf—5876, pp 37-41) Setting standards f 
trivial concentrations of radioactivity. van As, D. (Atomic 
Energy Board, Pelindaba, Pretoria (South Africa)). 1980. 
Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The ICRP system of dose limitation implies that a level of 
radioactivity exists below which the material should be considered 
for properties other than its inherent radioactivity. In waste man- 
agement practice there is a need for a basis on which such a deci- 
sion can be made. A trivial dose level from which trivial concentra- 
tions can be assessed appears to be the logical approach. A value of 
0,1 mrad/a for a trivial dose commitment can be substantiated. The 
application of the specific activity approach may prove valuable for 
setting trivial concentration levels to wastes resulting from neutron 
activation processes such as, for example, structural components 
from reactor cores. 
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American f radioactive surface 
contamination on materials, e ont facilities to be re- 
leased for uncontrolled use hapiro, J. ard Univ., 
Cambridge, MA (USA)). "1980. Dee NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

The American National Standard, Control of Radioactive 
Surface Contamination on Materials, Equipment and Facilities to be 
Released for Uncontrolled Use, was developed under the proce- 
dures of ANSI for ANSI Main Committee N13 (Radiation Protec- 
tion) by a working group of the Health Physics Society Standards 
Committee. This standard provides criteria for the control of mate- 
rials, equipment and facilities contaminated with radioactivity pro- 
posed to be released for uncontrolled use. Permissible contamina- 
tion limits are specified as well as methods assessing the levels of 
contamination. This paper reviews the proceedings of the Subcom- 
mittee on Radioactive Surface Contamination, the comments re- 
ceived by reviewers of the standard, the resolution of the commit- 
tee, and the bases for reaching the final limits, recommendations, 
and measurement procedures. 


6273 (INIS-mf—5876, pp v. — Is the dose equiv- 
alent index a quantity to be measured. Wagner, S.R. (Physi- 
kalisch-Technische Bundesanstalt, Braunschweig (Germany, 
F.R.)). 1980. Dep. NTIS (US Sales Only). 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

ICRP introduced the concept of Effective Dose Equivalent 
H(sub)E and fixed the basic limits of radiation exposure in terms of 
H(sub)I. As H(sub)E cannot be measured, ICRP stated that with 
external exposure to penetrating radiation the limitation of the Dose 
Equivalent Index H(sub)I would afford at least as good a level of 
protection. However, difficulties arise in measuring H(sub)I and in 
calibrating instruments in terms of H(sub)lI, since the height and lo- 
cation of the dose equivalent maximum in the sphere which is the 
phantom used in the definition of H(sub)I, depend on the energy 
and the angular distribution of the incident radiation. That is, 
H(sub)I is not an additive quantity relative to the partial 
H(sub)I(sub)i-values of the different energy and angular compo- 
nents. Hence, 1) the distribution of dose equivalent in the sphere 
must be measured in full for a determination of H(sub)I, and 2) it is 
not possible to calibrate an instrument which does not exhibit the 
scattering and absorption properties of the sphere, consistently for 
arbitrary radiation fields in terms of H(sub)I. Thus the calibration in 
an unidirectional beam would infer an uncertainty which may 
amount to a factor of up to 4. This would hardly be tolerable as a 
base for radiation protection provisions. An alternative is to intro- 
duce operational quantities which are additive, e.g. 1) the sum of 
maxima of the dose equivalent distributions in the sphere produced 
by different radiation components, and 2) the mean dose equivalent 
in the sphere. Their relation to H(sub)E for different types of radi- 
ation and consequences on secondary limits are discussed. 


6272 (INIS-mf—5876, Pp 51-54) Dost of the 
national standard, “control o 


6274 (INIS-mf—5876, pp 331-333) ‘Intelligent’ radi- 
ation measurements. Ward, A. (University of = 
are (U.K.). Radiation Protection Service). 1980. Dep. 
(US Sales Only). 
From 5. international congress of iy International Radiation 


Protection Association; Jerusalem, Israel (8 Mar 1980). 

A description is given of three applications of current micro- 
processor technology which are characterized by the use of the mi- 
croprocessor to impart a degree of intelligence to conventional ra- 
diation detection techniques. In the first application the microcom- 
puter computes the radiation dose from the observed counting rate 
in a Geiger counter. In the second application the microcomputer 
provides the pulse height distribution and the radioisotopes used, 
from the spectrum of pulses from a scintillation counter. The third 
application is an arrangement for radiation monitor calibration. 


6275 (INIS-SU—5, pp 64-69) Calculation of distribu- 
tion functions of local absorbed energy of charged particles. 
Dmitrievskii, I.M.; Serezhnikov, S.V. 1978. (In Russian). 
Dep. NTIS (US Sales Only). 
In Problems on dosimetry and radiation protection. No. 17. 
A calculation method of distribution function of local densi- 
ty of absorbed energy, without finding absorption event spectrum 


ERA VOL.7,NO.3/ 796 


which permits to reduce the calculation volume in the computer at 
the expense of analytical solution of intermediate tasks, is proposed. 
The method does not limit the type of spectrum of one collision 
and permits to use spectrum of modified collision. The calculation 
time in M-220 computer by the mentioned methods constitutes 40 
minutes at 10% error, which is in 2 orders (100 times) less, than the 
time at using the present methods. A possibility of calculating ab- 
sorption event spectrum by the mentioned program is shown. 


6276 (INIS-SU—5, pp 59-64) Calculation of microdis- 
tributions of absorbed energy from particle sources. 
Belonogii, P.N.; Dolgikh, A.P.; Ivanov, V.I. 1978. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In Problems on dosimetry and radiation protection. No. 17. 

Calculation methods of the absorbed energy microdistribu- 
tion by several apriori microdistributions are suggested. A layer of 
the given thickness of tissue-equivalent material is used in the calcu- 
lation. A function density of energy release probability per a path 
unit and its values for (plutonium-239+plutonium-238) alpha- 
source, is given. Path length of the ionizing particles within the 
limits of annealing sensitivity, as well as the region of the particle 
path determination, are identified. Calculation for the case of the 
source use with the known spectra of charged particles is present- 
ed. 


6277 (INIS-SU—5, pp 9-12) Measurement of energy 
spectrum of pulse X-ray source. Baishev, I.S.; Ignatov, S.M.; 
Panchenko, A.M.; Pimenov, A.V.; Chernyaev, A.M.; 
oun A.K. 1978. (In Russian). Dep. NTIS (US Sales 
y). 

In Problems on dosimetry and radiation protection. No. 17. 

Measurement results of spectrum of a pulse radiation source 
on a three-electrode X-ray tube with heated cathode and anode 
target, made of rhenium, generating pulses with 100 ns duration 
and 1 kHz frequency at 120-130 kW accelerating potential on the 
tube, obtained by change-over the pulse source in a continuous op- 
eration regime, are presented. Spectra analysis, measured under 130 
kW accelerating voltage on the tube in the pulse and continuous 
operation regime of the emitter has shown, that transition from the 
pulse regime to the continuous one does not practically effect the 
spectrum form. Investigation of the protective casing effect of the 
emitter on the X-ray tube spectrum under 120 kW accelerating 
voltage has shown, that in the case of absence of the protective 
casing the spectrum has 2 peaks - at 36 keV and 59 keV energies, 
and with the presence of the protective casing the spectrum has 
maximum at 63 keV. 


6278 (JINR—18-80-156) Techniques on-line with the 
computer for rotary scanning irradiation of deeply lying tu- 
mours. Abazov, V.M.; Andreev, G.A.; Astrakhan, B.V.; 
Gavrilova, T.S.; Klochkov, I.I.; Kutuzov, S.A.; Pakhomov, 
V.L; Reshetnikov, G.P.; Savchenko, O.V.; Sukhov, V.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1980. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl. 

Main characteristics of the “Meson” set-up intended for 
rotary scanning irradiation of deeply lying tumours are described. 
The operation modes of the set-up on line with a computer are con- 
sidered. The programs for measuring the technical parameters of 
the “Meson” set-up, for controlling the set-up in the “recording” 
and “reproduction” modes, for processing the data obtained in 
these irradiation modes, are designed and checked out. The results 
of phantom tests of the “Meson” set-up on the medical proton beam 
of the Laboratory of nuclear problems, JINR, are presented. The 
accuracy of defining the heterogenity curve in the “recording” 
mode is 0.8 mm HC; the accuracy of inducing the Braggs peak at 
the irradiated target in the “reproduction” mode approaches 1 mm 
H2O. The achieved apparatus accuracy exceeds the presently possi- 
ble accuracy of fixing the patient’s position during beam therapy on 
the medical proton beam. 
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(KURRI-TR—174) Report of the meeting on the 
model calculations of radiations in multi-dimensional media. 
Katsurayama, K.; Tsujimoto, T.; Doke, T. (eds.). (Kyoto 
Univ., Kumatori, (Ja pan). Research Reactor Inst.). 
1978. 38p. NTIS (US Sales Only), PC A03/MF A001. 

Separate abstracts were prepared for individual items pre- 
sented in these proceedings. (ERB) 


6280 (SAAS—254) Effect of different radiographic tech- 
ae 6 Se ae See © ae Se ee 

egemann, R.; Rahn, H. (Staatliches Amt fuer 
‘Ainentaned eit und Strahlenschutz, Berlin (German Demo- 
cratic Pay 1980. 6p. (In German). NTIS (US Sales 
Only), A02/MF A011. 

In colon radiographic studies on a test phantom under stand- 
ard conditions, the radiation doses to male and female gonads could 
be reduced by 45.7 and 7.1%, respectively, by using high-voltage 
techniques (120 kVp) instead of procedures involving ordinary X- 
radiation generated at 75 or 81 kVp. 


(UCRL—85881) Neutron personnel dosimetry. 
Griffith, R.V. (Lawrence Livermore National Lab., CA 
(USA)). 16 Jun 1981. Contract W-7405-ENG-48. 37p. 
NTIS, PC A03/MF A011. Order Number DE82003176. 

The current state-of-the-art in neutron personnel dosimetry is 
reviewed. Topics covered include dosimetry needs and alternatives, 
current dosimetry approaches, personnel monitoring devices, cali- 
bration strategies, and future developments. (ACR) 


6282 Design for a multiple target system for a medical 
cyclotron. Lee, R.; Dahl, J.R.; Bi er, R.E.; Laughlin, J.S. 
a ang Laboratory, Memorial Sloan-Kettering Cancer 

Center, New York, New York 10021). Medical Physics; 8: 
No. 5, 703-705(Sep 1981). ASO02-77EV04268. 

A novel target system has been designed for a compact cy- 
clotron. The system permits one of three or more targets to be se- 
lected remotely for bombardment, permits all target and chemical 
operations to be controlled remotely, causes no change in beam 
energy or beam current, occupies a limited space, and is simple to 
construct and maintain. The targets are mounted to a flexible bel- 
lows-multiple port manifold assembly, supported on a fan-shaped 
turntable. A motor moves the system to align the target to be bom- 
barded with the main beam axis. Designs for two subassemblies are 
also presented. These are a retractable target chamber for water 
and a remotely controlled variable collimator. 


6283 Methods of providing reference radiations for the 
calibration of radiation protection dose meters and dose-rate 
meters: standardization deriving from ISO and CEC, Portal, 
G. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Service Technique d'Etudes de Protec- 
tion et de Pollution Atmospherique). pp 615-623 of Ad- 
vances in radiation protection monitoring. Proceedings of 
an international sym cp held by the IAEA in Stock- 
holm, Sweden, 26-30 June 1978. Vienna, Austria; IAEA 
(1979). (In French) 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

The calibration and the study of the characteristics (in par- 
ticular the study of response as a function of radiation energy) of 
dose meters and dose-rate meters require the use of reference radi- 
ations. In order to render the results of tests performed in different 
laboratories comparable, it was decided that the International Orga- 
nization for Standardization (ISO) should prepare standards cover- 
ing the methods of production, metrology and conditions of use of 
these reference beams. Working Group No.2 of Subcommittee 2 of 
ISO Technical Committee TC85 is responsible for this work. The 
author first describes the method of work adopted and the reasons 
why these studies are being carried out simultaneously at ISO and 
the Commission of the European Communities (CEC). The work is 
not confined to the drafting of standards on the basis of information 
drawn from the literature but also involves a detailed experimental 
analysis conducted by several laboratories. The author then com- 
ments on the first standard, which was recently submitted to a vote 
among ISO Member States, namely draft standard DIS 4037 con- 
cerning reference X and gamma radiations for calibrating and de- 
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termining the energy response of dose meters and dose-rate meters. 
The methods proposed and the advantages of the solutions adopted 
are analyzed. Finally, the work in progress on the preparation of 
new standards for reference beta radiation, reference neutron radi- 
ation, reference high-energy gamma radiation, reference high-dose- 
rate gamma radiation, and the conditions of calibration and use of 
these beams is outlined. 


6284 Standard neutron fields for the calibration of neu- 
tron monitors at the Physikalisch-Technische Bundesanstalt 
(PTB). Alberts, W.G.; Cosack, M.; Dietze, G. (Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany, F.R.)). 

p 625-636 of oe: in radiation protection monitoring. 
mete of an international symposium held by the 
IAEA in Stockholm, Sweden, 26-30 June 1978. Vienna, 
Austria; IAEA (1979). 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

Practically all neutron monitors used in making routine 
measurements for radiation protection purposes need to be calibrat- 
ed. As there is no fundamental method by which the unit of whole- 
body dose equivalent as introduced by ICRP may be realized, cali- 
bration procedures must rely upon neutron fields which are well 
defined with respect to neutron flux density, neutron energy or 
energy distribution, as well as angular distribution on the one hand 
and calculated fluence to dose equivalent conversion factors on the 
other. The paper gives a brief description of the standard neutron 
fields used at the Physikalisch-Technische Bundesanstalt (PTB), 
namely: (i) neutrons produced by a 3.75 MV Van de Graaff accel- 
erator and a variable energy cyclotron, feeding their charged parti- 
cles on to the same target set up in low scatter geometry; (ii) a 
thermal neutron beam from the PTB’s 1 MW research reactor; (iii) 
filtered 2 keV and 24.5 keV neutron beams from the reactor; (iv) 
neutrons from the spontaneous fission of californium-252 and from 
241 Am-Be(a,n) and Ra-Be(a,n) sources. The use of these fields is 
demonstrated for the calibration of a so-called rem counter. 
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REFER ALSO TO CITATION(S) 4787, 6240 


(INIS-mf—6084, vp) Renormalization group 
and the Anderson model of . Wegner, F.J. 
(Heidelberg Univ. (Germany, F.R.). Inst. fuer Theoretische 
Physik). 1980. Dep. NTIS (US Sales Only). 

From Conference on the recent advances in statistical me- 
chanics; Poiana Brasov, Romania (30 Aug 1979). 

Some properties of disordered systems are considered. The 
prototype of an ordered system is a single crystal the ions of which 
are located at the sites of a periodic lattice. Many properties of 
solids are calculated on the assumption that one deals with such an 
ideal crystal. Nearly every piece of a solid has defects and many of 
them are so strongly disordered that it becomes very doubtful to 
assume lattice periodicity. There are basically two types of disor- 
der: compositional disorder and structural disorder. Compositional 
disorder is found in a crystal where different species of ions are lo- 
cated randomly at the sites of a regular lattice. In a structurally dis- 
ordered crystal the lattice is distorted and may contain defects. 
Both types of disorder may appear simultaneously. Here we restrict 
ourselves mainly to the electron problem. 


(INIS-mf—6160, pp 566) Electron selfacceleration 


in a crystal. Nadzhafov, I.M.; Mirantsev, L.V. 1980. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6287 (INIS-mf—6160, pp 557) Perturbed angular corre- 
lation technique and study of crystal defects. Klyucharev, 
V.A. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl1. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 
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6288 (INIS-SU—5, pp 92-99) Time variations in the 
distribution of ions in liquid dielectric 


spatial materials. 
Ivanov, V.I.; Kleshchenko, E.D.; Konyukov, V.V.; Frolov, 
V.V. 1978. (In Russian). NTIS (US Sales Only), PC A08/ 
MF AOl. 

In Problems on dosymetry and radiation protection. No. 17. 

Conductivity of liquid dielectrics under irradiation is investi- 
gated. Different representation forms of ion initial distribUtion in 
liquid dielectrics are considered. An expression is presented, which 
describes ion initial distribution with account of radiation energy 
and medium properties. A formula is given for determining ion spa- 
tial distribution, formed after finishing initial recombination during 
trap of thermalized electrons by molecules. It is noted, that the 
considered expressions describe ion spatial distribution in gas-filled 
ionization chambers. 


6289 (JINR—R-6-80-481) Nuclear magnetic resonance 
on radioactive nuclei oriented at ultralow temperatures. 
Dupak, Ya.; Konichek, Ya.; Pavlov, V.N.; Petrzhik, M.; 
Rotter, M.; Sedlak, B.; Finger, M.; Yanski, L (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1980. 21p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO0O1. 

In addition to the nuclear orientation (NO) technique the 
NMR method has been developed for use in the SPIN facility at 
JINR. The combination increases greatly the sensitivity of the 
NMR method. The experimental equipment is based on the fast 
cooling *He-*He dilution refrigerator. Both the exciting HF circuit 
and a sample are placed inside the mixing chamber. Tuning of the 
circuit or change of HF coil can be performed when a sample is 
changed. The NMR/NO study of ®Co(Fe) and *’Co(Fe) has been 
carried out using frequency modulated HF waves as well as fast 
adiabatic passage technique. Resonance frequencies of 165.75(25) 
MHz (Co) and 295.40(25) MHz (°7Co) were obtained for zero ex- 
ternal field. For the spin lattice relaxation measurements the eddy 
current heating method was used. 


6290 (JINR—R-14-80-715) Identification of ~~ oo 
cleus tracks and structure defects in natural crystals. Do. 
Dobrovol’skaya, G.I.; Kolomenskii, V.D.; Perelygi 7 P. 
Stetsenko, S.G. (Joint Inst. for Nuclear Researc . Dubna 
(USSR). Lab. of Nuclear Reactions). 1980. 9p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOI. 

Investigations on the use of extraterrestrial crystals as detec- 
tors of heavy charged particles are continued. The technique of 
track discrimination of charged particles from the intrinsic defects 
of crystal structure (capillar inclusions and dislocations) is pro- 
posed. The specific feature of all elongated structure inperfections, 
namely their strictly oriented position in crystal volume, correlating 
with main geometric directions characteristic to the given class of 
symmetry is in the basis of the method. In order to disriminate fig- 
ures of etching of cappillar inclusions crystals are preliminary 
heated for annealing of microdefects, created by heavy nuclei of 
cosmic radiation. As an example determined are crystallographic 
directions in the sample of olivine from Marjalachti meteorite. 
Comparison of linear defect projections with standard maps of main 
crystallographic directions of the given crystal permits to carry out 
unambiguous identification of etched tracks of nuclei with Z> =50. 
The given technique is the necessary stage of investigations on the 
track search from stops of hypothetic superheavy elements, which 
can be synthesized in burst-like processes occurring in galaxy ob- 
jects. 


6291 (KFTI—80-9, pp 41-48) Computer simulation of 
crystal boundaries and their interaction with a 
Boiko, V.S. 1980. (In Russian). NTIS (US Sales Only), PC 
A05S/MF AOl. 

From 2. School on radiation damage physics; Alushta, 
Ukrainian SSR (25 Sep - 4 Oct 1979). 

The results available in literature on a computer simulation 
of boundaries in crystal (grain and twin boundaries, interphases, 
free boundaries) are analyzed. The paper deals with the data on the 
following subjects: the atomic structure of the boundaries and their 
energies; the intercrystalline glide; the interactions of grain and 
twin boundaries as well as of free boundaries with vacancies, inter- 
stitials and impurity atoms; the energies of point defect formation 
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and migration in the boundary region; the impurity segregation at 
boundaries; the effect of the boundary state on the strength and ra- 
diation resistance of crystals. Some peculiarities in the technique of 
the computer simulation of two-dimensional lattice defects are dis- 
cussed. 


6292 Computer simulation study of the structure of va- 
cancies in grain boundaries. Brokman, A.; Bristowe, P.D.; 
Balluffi, R.W. (Department of Materials Science and Engi- 
neering, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Journal of Applied Physics; 52: No. fo 
6116-6127(Oct 1981). ASO2-78ER05002. 

The structure of vacancies in grain boundaries has been in- 
vestigated by computer molecular statics employing pairwise poten- 
tials. In order to gain an impression of the vacancy structures 
which may occur generally, a number of variables was investigated, 
including metal type, boundary type, degree of lattice coincidence, 
and choice of boundary site. In all cases the vacancies remained as 
distinguishable point defects in the relatively irregular boundary 
structures. However, it was found that the vacancy often induced 
relatively large atomic displacements in the core of the boundary. 
These displacements often occurred only in the direct vicinity of 
the vacancy, but in certain cases they were widely distributed in 
the boundary, sometimes at surprisingly large distances. In certain 
cases the displacements included a iarge inward relaxation of one, 
or more, of the atoms neighboring the vacancy, and the initial 
vacant site became effectively “split”. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 4702, 4703, 4716, 4784 


(FRNC-TH—946) Contribution to the study of 
Sent ‘tneter Gaaiieaiinns th tin, Aauiiainn 0 en ier 
tion of superconductors by superfluid He. Gentile, D. (Paris- 
6 Univ., 75 (France)). Apr 1980. 159p. (In French). NTIS 
(US Sales Only), PC A08/MF AOl1. 

Thesis. 

The purpose of this work is to determine models of the me- 
chanics of heat transfer between a solid and liquid or superfluid 
helium in the case where the thermal perturbation applied to the 
solid is of sufficiently long duration to be able to speak of continu- 
ous evacuation and where the perturbation is of short duration 
(around the ms or less) to speak of a transient state. The mechanics 
of heat transfer have been studied in the steady state in the case of 
a channel locally heated in vertical and horizontal position by satu- 
rated helium and at one atmosphere. These experiments have made 
it possible to give a network of He II — gas or He II — He I heat 
transfer curves by measuring the temperature of the solid and the 
thermal gradients in the fluid. A certain number of models of heat 
evacuation in helium pipes are suggested and enable numerical 
values to be given as the maximum propagation flows and minimum 
recovery flows, heat transfer coefficients, thermal oscillation phe- 
nomena and hysteresis phenomena according to the geometrical pa- 
rameters of the pipe, the surface state of the solid, the relative di- 
mensions of the solid and the liquid volume, the state and nature of 
the fluid. The thermal fluctuations found experimentally in certain 
temperature and pressure conditions are interpreted in terms of the 
formation of gas bubbles on the surface of the solid and in terms of 
acoustic wave phenomena in the channel and the cavity created by 
the helium bath. 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 5934, 5940, 6239, 6257, 6604 


(AERE-TP—843) 25 years of theoretical physics 
1954 - 1979. (UKAEA Atomic Ener, Ty Research Establish- 
ment, Harwell. Theoretical Physics g Mar 1980. 280p. 
NTIS (US Sales Only), PC A13/MF A0O1. 
Separate abstracts for individual papers are included in the 
data base. 
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6295 (CEA-CONF—5296) Variational 
Moussa, P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service de Physique Theorique). 
Jul 1980. 28p. (In French). (CONF-8007125—1). NTIS (US 
Sales Only), PC A03/MF AOI. 

From Colloquium on mathematical methods in nuclear phys- 
ics; Paris, France (29 Jul 1980). 

The variational principles in classical mechanics and in quan- 
tum mechanics are discussed in this report. 


6296 (CNRS-CPT—80-P-1182) Classical action, the 
Wu-Yang phase factor and prequantization. Horvathy, P.A. 
(Centre National de la Recherche Scientifique, 13 - Mar- 
seille (France). Centre de Physique Theorique). 1980. 24p. 
NTIS (US es Only), PC ‘AG2/MF AOl. 

For local variational systems (like a charged particle in the 
field of a Dirac monopole) a quantum mechanically well-defined 
action (Q.M.W.D.A.) can be introduced if the system is prequanti- 
zable in the Kostant-Souriau sense. If the configuration space is 
multiply connected (as in the Bohm-Aharonov experiment), differ- 
ent expressions for the classical action may emerge; they are quan- 
tum mechanically equivalent (Q.M.E.) if the corresponding pre- 
quantizations are equivalent. In both cases the situation depends on 
the behaviour of the non integrable phase factor of Wu and Yang. 


6297 (CRN-CPR—80-3) Measurement theory in quan- 
tum mechanics. Klein, G. (Strasbourg-1 Univ., 67 Frenchy 
Centre de Recherches Nucleaires). 1980. 18p. (In French). 
NTIS (US Sales Only), PC A02/MF AO1. 

It is assumed that consciousness, memory and liberty (within 
the limits of the quantum mechanics indeterminism) are fundamen- 
tal properties of elementary particles. Then, using this assumption it 
is shown how measurements and observers may be introduced in a 
natural way in the quantum mechanics theory. There are no longer 
fundamental differences between macroscopic and microscopic ob- 
jects, between classical and quantum objects, between observer and 
object. Thus, discrepancies and paradoxes have disappeared from 
the conventional quantum mechanics theory. One consequence of 
the cumulative memory of the particles is that the sum of negen- 
tropy plus information is a constant. Using this theory it is also pos- 
sible to explain the ‘paranormal’ phenomena and what is their dif- 
ference from the ‘normal’ ones. 


(EFI—393(51)-79) Generalized effective potential 
5 its tions of motion. Ananikyan, N.S.; Savvidy, G.K. 
Fizicheskij Inst. (USSR). 1980. ‘l7p. NTIS (US 

es yOahd, PC ‘A02/MF AOl. 

By means ot the Legendre transformations a functional 
GITA(PHI, G, S) is constructed which depends on PHI -a possible 
expectation value of the quantum field, G -a possible expectation 
value of the 2-point connected Green ffunction and 
S=<0’Ssub(cl)’0> - a possible expectation value of the classical 
action. The motion equations for the functional GITA are derived 
on the example of the gPHI® theory and an iteration technique is 
suggested to solve them. A basic equation for GITA which is 
solved by means of iteration techniques is an ordinary and not a 
variation one, as it is the case at usual Legendre transformations. 
The developed formalism can be easily generalized as to other the- 
ories. 


6299 (EGG-EA—5495) STAPP: a statistical analysis 
and plotting package. Matthews, S.D.; Smith, N.C. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Sep 1981. Contract 
AC07-761D01570. 225p. NTIS, PC Al0/MF AOl1. Order 
Number DE82001717. 

The Statistical Analysis and Plotting Package (STAPP) is a 
software system that integrates several oft-used statistical and plot- 
ting programs into one system. STAPP functions in either a batch 
or interactive environment on the Idaho National Engineering 
Laboratory's (INEL) dual CDC Cyber 176 computer system. Many 
statistical routines are currently accessible within STAPP. They in- 
clude: GEORGE (Generalized Linear Regression Analysis Pro- 
gram), STEPWISE (Stepwise Regression Program), MOCARS (A 
Monte Carlo Simulation Code), DATAPLOT (Data Plotting Pack- 
age). Also, STAPP has the capability to access statistical and math- 
ematical library routines, such as IMSL (International Mathematical 
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and Statistical Library), DATAPAC (Data Analysis Package) or a 
user-supplied software module. Future additions to STAPP can be 
easily made, too. Finally, a general capability exists to enter NOS/ 
BE or INTERCOM commands into the CDC system. 


(IAE—3202) Modified Maxwell equation with non- 
poniae light velocity. Kotel’nikov, G.A. (Gosudarstvennyj 
Komitet ad Ispol'zovaniyu Atomnoj Ehnergii SSS 
Moscow. Inst. cme 1979. 7p. (in Russian). 
NTIS (US Sales Only), A02/MF AOl. 

Modified Maxwell equations invariant with respect to the 
symmetry group of the wave equation with variable light velocity 
are drawn. The theorem of velocity summation is formulated. The 
transformation properties of the electromagnetic field and electric 
charge are described. 


6301 (IFVE-OTF—79-138) Gravitational effects in field 
gravitation theory. Denisov, V.I.; Logunov, A.A.; Mestvir- 
ishvili, M.A.; Vlasov, A.A. (Gosudarstvenny; Komitet po 
Rad zovaniyu Atomnoj Ehnergii SSSR, ukhov. Inst. 

Vysokikh Ehnergij). 1979. 83p. S (US Sales 
Onl), A0S/MF AOl1. 

The possibilities to describe various gravitation effects of 
field gravitation theory (FGT) are considered. Past-Newtonian ap- 
proximation of the FGT has been constructed and on the basis of 
this approximation it has been shown that the field theory allows 
one to describe the whole set of experimental facts. The compari- 
son of post-Newtonian parameters in FGT with those in the 
Einstein's theory makes it clear that these two; theories are undis- 
tinguishable from the viewpoint of any experiments, realized with 
post-Newtonian accuracy. Gravitational field of an island type 
source with spherically symmetrical distribution of matter and un- 
stationary homogeneous model of Universe, which allows to de- 
scribe the effect of cosmological red shift, are considered. 


at-a pp equations from 
hamiltonian dynamics: the Fe Rpm rE) seltion Spohn, 
H. (Muenchen Univ. (Germany, F. Sektion Physik). 
1980. Dep. NTIS (US Sales Only). 

From Conference on the recent advances in statistical me- 
chanics; Poiana Brasov, Romania (30 Aug 1979). 

There is a lot known about the interrelationship between the 
microscopic and kinetic description of a physical system and it 
would be rather hopeless to press all these results into one lecture. 
Therefore I would like to do three things. (i) The Lorentz gas and 
its various kinetic equations. This is, presumably, the simplest, yet 
non-trivial, model. I am convinced that a full understanding of the 
Lorentz gas will help in more complicated situations. (ii) The deri- 
vation of the Boltzmann equation for a hard sphere gas. This is the 
work of Lanford, and is, in my opinion one of the outstanding, 
more recent results, in the kinetic theory of gases. (iii) Fluctuations 
for a dilute gas. This is based on recent work of van Beijeren, Lan- 
ford, Lebowitz and myself. 


6303 (INIS-mf—6084) Recent advances in statistical 
mechanics, Proceedings. (Institutul Central de Fizica, Bucha- 
rest (Romania)). 1980. 724p. (CONF-7908156—). NTIS (US 
Sales Only), PC A99/MF AOl. 
From Conference on the recent advances in statistical me- 
chanics; Poiana Brasov, Romania (30 Aug 1979). 
Individual papers were indexed separately. 


6304 (INIS-mf—6160, pp 609) Approximate determina- 
tion of three-particle eigenfunctions of a continuum. Lazarev, 
L.M. 1980. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOI. 

From 30. conference on nuclear spectroscopy and nuclear 
structure; Leningrad, USSR (18 Mar 1980). 


6305 (INIS-mf—6424, pp vP) Analytic theory of mag- 
0 


netic fields due to distributions of helical current on a torus. 
Sy, W. (Australian National Univ., Canberra. Dept. of 
Theoretical Physics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 
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S$-SU—3, Inverse variational 
a ian pp funy ~~ ~ 


ambiguity n quantization. 
donov, V.V.; Man’ko, V.L; S V.D. (AN SSSR, 
Moscow. Fizic ij Inst.). 1979. (In Russian). NTIS (US 
Sales Only), PC A25/MF AOl. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

It is shown that the problem of ambiguity of classical sys- 
tems quantization is not limited by substitution of classical values 
for operators and by ordering of noncommutating operators. It is 
demonstrated that one and the same classical system can be de- 
scribed. Using an infinite number of various (differing more than 
for a total derivative) Lagrangians or Hamiltonians. The Feynman 
quantization is used by means of trajectory integrals. The problem 
of quantization of the classical system of equations of motion turns 
to be closely related to the inverse variational calculation problem. 
The inverse variational problem consists in finding a functional pro- 
ceeding, from given equations, the extremals of which coincide 
with the solutions of the given equations. It is shown by concrete 
examples that with different Lagrangians though leading to identi- 
cal classic equations of motion various quantum systems are ob- 
tained. 


6307 S-SU—3, pp 113-123) Linear potential at high 
energies. Chernikov, N.A.; Shavokhina, N.S. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1979. (in Russian). 
NTIS (US Sales Only), PC A25/MF AOl1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The problem of the behaviour of the linear potential of two- 
particles interaction at high energies is discussed. Relativization of 
Newton equations considered in the inertial reference system where 
the world trajectory of center-of-mass particles is represented by 
time axis is performed. The case when particles are attracted is con- 
sidered. The relativistic variant of a boundary problem for the mini- 
mum surface can be found and thus the problem on equation relati- 
vization of the two material points mechanics with linear potential 
of interaction can be solved. In the relativistic variant the mimi- 
mum surface is designated by Monge formulas. 


6308 (INIS-SU—3, pp 422-426) Einstein mini-dimen- 
sional superspaces. Akulov, V.P.; Volkov, D.V. (AN Uk- 
rainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1979. 
(In Russian). NTIS (US Sales Only), PC A25/MF A011. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Some general problems of Riemann geometry on superspaces 
are studied and mini-dimensional spaces are considered. For deter- 
mining the number of independent components of metric tensor, 
curvature tensor and its derivatives the apparatus of Jang schemes 
modified with account of anticommutativity of Grassman coordi- 
nates is used. As for minidimensional superspaces it has been found 
that the invariance group in a normal coordinate system is the 0 
sp(1, 2) group the Riemann space under consideration - is a uniform 
space 0 sp (1, 2)/sp(2). The symmetry group of the vacuum metrics 
is the Osp(2, 2) group. The symmetry group of the time-dependent 
metrics is the Osp(3, 2) group. 


6309 2 Sohn 500-506) Quantum effects in 


lov, A.A.; Borisov, A.V.; Zhu- 

kovskii, V. ch. Gh (Moskovskij Gosudarstvennyj ‘Univ. 
(USSR)). 1g (In Russian). NTIS (US Sales Only), PC 
A25/MF A0Ol1 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Some aspects of quantum theory of synchrotron radiation 
(SR) concerning the mathematical problem of the exact solution ap- 
proximation are revised. The incorrectness of the expression ob- 
tained by Latal and Erber for the SR spectrum of electrons moving 
in a magnetic field with allowance for approximate h?/27 quantum 
corrections to classical spectrum is analyzed. The above incorrect- 
ness of the expression is explained by using the asymptotic repre- 
sentation not suitable for the description of approximate h? effects 
by wrong application asymptotic formulas for the Lagger function. 
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6310 (INIS-SU—3, pe 158-167) Representation of zero 
curvature of the system of nonlinear partial differential equa- 
tions xsub(a,zz)= and its integrability. Leznov, A.N.; 
— M.V. 1979. NTIS (US Sales Only), PC A25/MF 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The purpose of the paper is to construct, on the base of the 
zero curvature representation, the solutions of the Xsub(a, 
zz)=exp(kx) system in an invariant form for k being the Cartan 
matrix of a simple Lie algebra of rank r, zz - are the maximal nilpo- 
tent subgroups. A formula is derived, which together with the ex- 
pression for the highest vector, solves the problem of integration of 
the Xsub(a, zz)=exp(kx) system for the case when k coincides with 
the Cartan matrix of an arbitrary simple Lie algebra. The represen- 
tation of zero curvature seems to alow to investigate the symmetry 
groups of the system. The problem of integration of the system for 
the case when k differs from the Cartan matrices of simple Lie al- 
gebras remains open. 


6311 a pp 476-494) General solution of rel- 
ativistic one-channel inverse scattering problem. Sokolov, 
S.N. 1979. NTIS (US Sales Only), PC A25/MF A011. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

General solution of the one-channel inverse scattering prob- 
lem (ISP) applicable in the relativistic case is constructed. The class 
Csub(s) of hamiltonians M leading to the given scattering operator 
S is found. Solution of ISP in the absence of bound states is de- 
scribed. The solution is modified in order to introduce into the 
spectrum of H the given set of bound states with energies Esub(i). 
The explicit expressions for some auxiliary operators are derived. 


6312 (INIS-SU—3, pp 507- 525) Quadratic bundle 

nonlinear equations. Gerdiikov, V.S.; Ivanov, M.I. (Joint 

Inst. for Nuclear Research, Dubna (USSR)); Kulish, P.P. 

AN SSSR, Leningrad. Matematicheskij Inst.). 1979. NTIS 
S Sales Only), PC A25/MF AOl. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The paper is aimed at giving an exhaustive description of the 
nonlinear evolution equations (NLEE), connected with the quadrat- 
ic bundle (the spectral parameter lambda, which enters quadratical- 
ly into the equations) and at describing Hamiltonian structure of 
these equations. The equations are solved through the inverse scat- 
tering method (ISM). The basic formulae for the scattering problem 
are given. The spectral expansion of the integrodifferential operator 
is used so that its eigenfunctions are the squared solutions of the 
equation. By using the notions of Hamiltonian structure hierarchy 
and gauge transformations it is shown how to single out physically 
interesting NLEE. 


6313 (INIS-SU—3, pp 398-421) Supergravity. Niederle, 
J. (Trieste Univ. (Italy). Ist. di Fisica Teorica). 1979. NTIS 
(US Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

Supergravity is considered as a possible unification scheme 
of gravitational, electromagnetic, weak and strong interactions. For 
a realistic scheme it is suggested to solve the problem of renormali- 
zability of quantum field theories for higher spin particles. The uni- 
fication of the basic interactions is based on the gauge principle and 
the structure of Lie superalgebras. The gauge theory is considered 
to be a physical if it is renormalizable. As an illustration the proper- 
ties of the simple supersymmetry algebra consisting of the Poincare 
algebra are analized. It is shown that the simple supersymmetry al- 
gebra may be realized in the space of fields and the structure of an 
irreducible representation of the simple supersymmetry algebra can 
be easily found. All particles in the irreducible representation have 
the same mass and they are grouped into pairs (J, J+ 1/2) or (J, J- 
1/2). The advantages of simple, extended and conformal supergra- 
vities are analized from the point of view of quantum field theory. 
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(IPNO-TH—79-65) Variational derivation of the 
adiabatic time-dependent Hartree-Fock formalism and gener- 
alized Hamiltonian dynamics. Giannoni, M.J. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire). 
Dec 1979. 83p. NTIS (US Sales Only), PC AOS/MF AOl. 

The adiabatic time-dependent Hartree-Fock theory 
(ATDHF) of collective motion allows to derive the potential and 
the mass parameters of the phenomenological collective model 
from a microscopic formalism. The classical aspects of the formal- 
ism can be studied by a Lagrangian approach, or a variational deri- 
vation, with an ‘action-like’ principle as starting point. In the previ- 
ous studies, some problems remained unsolved: how to take the 
constraints into account in the proper way. Is there room for a true 
Hamiltonian formulation, in spite of the existence of constraints re- 
lating the coordinates and the momenta (this point is fundamental in 
view of the quantization of the collective Hamiltonian). How to 
deal with the gauge arbitrariness in the variational approach. The 
purpose of the present work is to answer these questions, and to 
give a coherent, Hamiltonian, formulation of the ATDHF approxi- 
mation. 


6315 (IPPJ—417) Inverse method for the mixed nonlin- 

ear Schroedinger equation and soliton solutions. Kawata, T.; 
Sakai, J.; Eee, N. (Nagoya Univ. oo. Inst. of 
Plasma Physics). Sep 1979. 33p. NTIS (US Only), PC 
A03/MF AO1. 

A mixed nonlinear Schroedinger equation which has a usual 
cubic nonlinear term and a derivative cubic nonlinear term is exact- 
ly solved by the inverse scattering method under the nonvanishing 
boundary condition. The N-soliton solution is obtained and we find 
that the one-soliton solution generally pulsates but becomes station- 
ary and further algebraic in some special cases. Both limiting cases 
corresponding to the nonlinear Schroedinger equation and the de- 
rivative nonlinear Schroedinger equation are made clear. This prob- 
lem is applied to solve the Alfven wave, propagating parallel to the 
magnetic field, under the plane wave boundary condition. A pecu- 
liar structure of spiky modulation is shown analytically. 


6316 (ITEF—130(1980)) Conditions of the existence of 
the exact symmetric representation for some algebra classes 
with involution of the fields of real and complex numbers. 
Ivanov, V.P. (Gosudarstvennyj Komitet po Ispol’zovani 
Atomnoj Ehnergii SSSR, Moscow. Inst. an 
Ehisperimental noj Fiziki). 1980. 38p. (In Russian). 
les Only), PC A03/MF AOI. 

Necessary and sufficient conditions for existence of the exact 
symmetric representation of algebras with involution called some- 
times regular of the fields of real and complex numbers are formu- 
lated in the paper. 


6317 (ITF—80-24-R) Effect of quantized fields on the 
space-time metric in cosmology. Mostepanenko, V.M. (AN 
Ukrainskoj SSR, Kiev. Inst. Treoreticheskoj Fiziki). 1980. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 

The quantized scalar, spinor and vector fields in non-station- 
ary external gravitational field are considered. In the category of 
space homogeneous isotropic space-time all the self-consistent 
models are revealed in which the vacuum energy density of quan- 
tized fields is just enough for creating the external gravitational 
field in accordance with the Einstein equations. 


6318 (JINR—E-2-80-56) Note on the problem of two in- 
teracting stochastic particles. Namsrai, Kh. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 8p. NTIS (US Sales Only), PC A02/MF 
AOl. 


Within the framework of the Kershaw approach and of a 
hypothesis on the space stochasticity, the problem of two interact- 
ing particles is investigated. It is shown that equations of motion for 
two stochastic particles interacting through a potential U(x: 1 
vector - X2 vector) are separated into two parts. One of them de- 
scribes the center-of-masses motion and the other their relative 
motion. There were obtained some nonlinear equations of motion 
for two stochastic particles which formally coincide with the 
Schroedinger equations. 
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6319 (JINR—E-2-80-127) Normal gauge in ee 
vity. Ogievetsky, V.; Sokatchev, E. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1980. 14p. NTIS (US Sales Only), PC A02/MF A0O1. 

In the gauge proposed a large number of derivatives of the 
axial outeaiaal superfield Hsup(m) vanish at a given point in su- 
perspace. The remaining derivatives of Hsup(m) are the values at 2 
of the basic superfields R, anti R, G, W, anti W in terms of which 
torsion and curvature are expressible. The normal gauge simplifies 
significantly many considerations and calculations in supergravity. 


6320 (JINR—E-2-80-415) ‘Arbitrariness” in higher 
orders of renormalized perturbation theory. Shirkov, D.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. x 
Theoretical Physics). 1980. 7p. NTIS (US Sales Only), PC 
A02/MF A011. 

The formal nonuniquiness in higher orders of perturbation 
theory caused by the arbitrariness in definition of the renormalized 
coupling constant is considered. This ambiguity not related to ob- 
servable quantities reflects in different formal expressions for the in- 
termediate theoretical constructions, like the beta-function and 
anomalous dimensions. We study the possibility of exploiting this 
ambiguity for the “summation” of asymptotic series arising in the 
renormalization group formalism. 


6321 (JINR—E-2-12950) Note on relativistic Feynman- 
type integrals. Namsrai, Kh. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1979. 
8p. NTIS (US Sales Only), PC A02/MF AO1. 

An attempt is made to generalize the definition of Feynman 
path integral to the relativistic case within the framework of the 
Kershaw stochastic model. The Smoluchowski type equations are 
used which allow one to obtain easily the Schrodinger, Klein- 
Gordon and Dirac equations. The interaction is introduced by using 
Weyl’s gaude theory. In the model developed the Feynman process 
may formally by interpreted as a stochastic diffusion process in 
complex times with a real probability measure which occurs in the 
Euclidean space. Feynman path integrals themselves are not ob- 
tained in the model, nonetheless it represents an interest as one of 
possibilities of the relativistic generalization of Feynman type inte- 
grals. 


6322 te ci oa Cans and quantum scatter- 


ing cross-sections le sphere. Afanasiev, 
G.N.; Dobromyslov, M.B.; Schpakov, V.P. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
ae 1980. 7p. NTIS (US Sales Only), PC A02/MF 
A0l. 


The problem of the difference of particle scattering cross 
sections on the impenetrable sphere is considered in the frame of 
quantum mechanics and classical mechanics. Using plane waves for 
the incident particles and the solutions of the Schroedinger equa- 
tion with the definite energy and momenta for the wave functions 
quantum and classical cross sections are compared. It is shown that 
these cross sections are the same if the incident flow is defined simi- 
larly in both cases and if the measuring apparatus is ideal. 


6323 (JINR—E-17-12836) Particle-like excitations in 
the systems described by the Hubbard model without chirality 
condition. Fedyanin, V.K. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1979. 8p. 
NTIS (US Sales Only), PC A02/MF AOl1. 

This note is devoted to consequencies of the refusal from the 
chirality condition and assumptions on the character of dynamics in 
the Hubbard model. A self-consistent pair of soliton solutions is ob- 
tained for the switched off electron-phonon interaction (I=0), and 
possible modifications are discussed for them for I not equal to 0. 


6324 (JINR—R-2-80-57) Motion of relativistic particles 

- an axially field. Bonch-Osmolovskii, A.G.; 

Podgoreski, M.I. (Joint Inst. for Nuclear Research, Dubna 

SSR). Lab. of High Energy). 1980. 16p. (In Russian). 
Tis (US Sales Only), PC A02/MF A0O1. 

Some features of the motion of particles in a field having an 

axial symmetry, in particular, the motion of electrons on axial chan- 
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nelling in crystals are discussed. It is shown that for Linhard poten- 
tial and for that of U=-A/rsup(n) type the radiation friction leads 
to an increasing average angle between the particle velocity and 
the axis. The transverse motion similar to circular one is analyzed 
in more details. In this case oscillations around the mean trajectory 
occur, which amplitude increases for Linhard’s potential and at - 
1<n<2 and damps at n<-l. 


6325 (JINR—R-2-80-76) System of equations with devi- 

in the two-body relativistic problem. Shavok- 
hina, N.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1980. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. 

The two-body relativistic problem with a linear interaction 
potential is considered when the proper axis of time lies on the 
minimal surface. A system of differential equations with deviating 
argument is derived, in which a sought quantity is the argument de- 
viation itself. As particular solutions of this system of equations, the 
rectilinear and circular motions of bodies are considered. 


6326 (JINR—R-2-80-328) Polaron at finite temperature 
in the external electric field. Kochetov, E.A.; Smond Sony 
M.A. ew Inst. 13 Nuclear Research, Dubna (USS 

Lab. of Theoretical ). 1980. 12p. (In Russian). NTIS 
(US Sales Only), PC PAu MF AOl. 

The reaction of the polaron system at finite temperature on 
the external electric field is studied. A shift of the mean energy of 
the system due to its interaction with the external electric field is 
studied. In weak fields the system reaction is described as a cause 
of appearing polaron mass depending on the temperature. This mass 
is calculated and compared with the effective polaron mass deter- 
mined using other methods. Investigation is carried out using the 
continual representation of the static operator. 


6327 (JINR—R-2-80-367) Interaction of relativistic 
Makhan’kov, V.G.; Bogolyubskii, I.L.; Kummer, 
or Nuclear Research, 


gaussons. 
G.; Shvachka, A.B. (Joint Inst. 
Dubna (USSR). Lab. of Computin er and Auto- 


mation). 1980. 12p. (In Russian). Ss Us 
A02/MF AO0O1. 

Properties of many-dimensional solitons are studied in the 
framework of the Klein-Gordon equation with logarithmic nonlin- 
earity using the computer. Four types of soliton interaction which 
are independent modelly are found out. Regions of the values of 
model parameters at which these types of gaussons interactions are 
realized, are found. The simulation technique of the experiment is 
discussed. 


es Only), PC 


6328 (JINR—R-2-80-684) equation. 
Motion in field of plane electromagnetic wave. Barbashov, 
B.M.; Leonovich, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1980. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. 

The problem of motion of tensors particle in the external 
electromagnetic field is treated. The motion of a particle in the field 
of plane electromagnetic wave is exactly solved. 


Tensor wave 


6329 (JINR—R-5-80-458) Correlation equations for 
classical continuous systems: finite-volume solutions for tem- 
pered boundary conditions. Zagrebnov, V.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1980. 23p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. 

Using resolvents for Kirkwood-Zalburg, Kirkwood-Ruelle 
and Meier-Montroll operators, solutions of the finite-volume corre- 
lation equations for tempered boundary conditions are obtained ex- 
plicity. The uniqueness theorem is proved. A connection of the cor- 
relation equations with the Dobrushin-Landford-Ruelle equations 
for the Gibbs probability measure is discussed. 


6330 (JINR—R-5-80-474) Asymptotic properties of dif- 
ference schemes of maximum odd . Serdyukova, S.I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1980. 12p. (In 
Russian). NTIS US. Sales Only), PC A02/MF AO1. 
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The asymptotic estimates of the difference Green function 
and difference step function are obtained for difference schemes of 
maximum odd accuracy (2k-1), k = O(inh™*), h is step of the net. 
The problem is reduced to construction of asymptotic expansion of 
some integrals. Principal estimates are obtained by application of 
the saddle point method. The saddle points determining asymptotic 
expansion are situated near finite radius circle and they become 
close to each other when h — 0. These asymptotic estimates give 
that the numerical solution convergences to the solution of the con- 
tinuous problem with the rate O(hsup(N+a) Inlnh™'). The width 
of zone over which an isolated discontinuity spreads out is propor- 
tional to Inh™*. 


6331 (JINR—R-5-80-617) Asymptotics of solutions of a 
difference problem for the Poisson equation in steplike do- 
mains. Zhidkov, E.P.; Khoromskii, B.N.; Airyan, Eh.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Rombey fris Us" ques and Automation). 1980. 20p. (In 
IS (US Sales Only), PC A02/MF AOl1. 

~he problem for the Poisson equation with different 
boundary conditions at different parts of the boundary of steplike 
domains is considered. The expansion of the approximate solution 
in powers of mesh step is obtained. It has been established that the 
coefficients of this expansion have power singularities at the angu- 
lar points of the domains. With the help of numerical experiments 
the efficiency of the extra-polation on mesh sequence is analyzed. 


6332 (JINR-R—2-80-20) Relativistically rotating refer- 
ence frames. Strel'tsov, V.N. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1980. 8p. (In 
Russian). NTIS (US Sales Only), PC A AOl. 

General transformations for the differentials of the coordi- 
nates describing the transition to relativistically rotating reference 
frame are considered. Expressions for metric tensor and Christoffel 
symbols, relativistic equations of motion in the rotating frame, as 
well as special transformations for electromagnetic values are ob- 
tained. It is shown on the basis of considering the behaviour of ro- 
tating clocks and scales that the light velocity in the rotating refer- 
ence frame is determined by common value c. 


6333 (JINR-R—2-80-87) Oscillator Wigner functions. 
Pogosyan, G.S.; Smorodinskii, Ya.A.; Ter-Antonyan, V.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1980. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. 

On the basis of two-dimensional oscillator Wigner functions 
(OWF) the arbitrary dimensional OWF are derived and develop- 
ment of the diagram technique to determine relatively easily the ob- 
vious dependence of these functions on Eulerian angles is devel- 
oped. Wigner functions are studied for the isotropic oscillator of ar- 
bitrary dimension. Cartesian wave functions being chosen as the 
basis. 


6334 (JINR-R—11-80-89) Convergence of a difference 
approximation of a self-consistent system of Maxwell equa- 
tions. Kadantseva, E.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1980. 9p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl. 

The stability and convergence of a numerical solution of 
self-consistent problem is investigated, which appears when com- 
puting electromagnetic field in the resonator of an accelerator at 
the Department of New Acceleration Methods. The corresponding 
group of Maxwell equations is solved by finite-difference method. 
It is shown that the natural restriction on the net step a = tau/h < 
= 1 is sufficient for the stability of the difference solution. The 
convergence of solution with O(tau + h) speed in Ly is proved. 


6335 (JINR-R—13-12845) Graser: a radiator of gravita- 
tional waves in the optical frequency range. Pisarev, A.F. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1979. 18p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOI. 

A radiator of gravitational waves in the optical frequency 
range (a graser) is suggested. It is based on the coherent parametric 
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transformation of laser light into a garavitational wave in the opti- 
cally translucent medium. The calculations show that at the laser 
pumping of 6 x 10° W and at the 1 m length of the graser built on 
the basis of a condensed optical medium the sharply directional 
gravitational can reach 10~' ergxs™'. It is concluded that a hydro- 
gen of a fine monocrystal structure is a perspective working 
medium for a graser. 


(LBL—13053) Measurements of heat transfer to 
helium II at pressure in a confined geometry. 
Warren, R.P.; Caspi, S. (Lawrence ‘Berkeley Lab., CA 
(USA)). Aug 1981. ontract W-7405-ENG-48. iop. (CONF- 
810835—33). NTIS, PC A02/MF A0Ol. Order Number 
DE82001752. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

Recently the enhanced heat removal capability of unsaturat- 
ed superfluid helium II has been exploited in fusion and accelerator 
dipole magnets. In superfluid the internal convection mechanism 
dominates the heat removal process and orientation with respect to 
gravity becomes of secondary importance. Heat transfer, however, 
can be influenced by the thermodynamic state of the liquid, espe- 
cially with regard to possible phase transformations. The transfor- 
mation from non-saturated He II must involve an He I state before 
the film boiling transition is experienced. Some steady state meas- 
urements of heat transfer to non-saturated He II have been previ- 
ously reported. In typical magnet designs, cooling passages between 
turns result from gaps between the electrical insulation, and are 
typically on the order of a fraction of a millimeter. The purpose of 
the work reported here is to measure the attenuation of the heat 
transfer within such a restrictive geometry. 


6337 (NBI-HE—80-29) Canonical structure of soliton 
equations. II. 3 x 3 and N x N problems. Alberty, J.M.; 
Koikawa, T.; Sasaki, R. (Niels Bohr Inst., Copenhagen 
(Denmark)). Aug 1980. 48p. NTIS (US Sales Only), 
A03/MF AOl1. 

The canonical structure of the general nonlinear evolution 
equations solvable in terms of the 3 X 3 and N X N inverse scatter- 
ing problems is discussed. Discussion of the various possible reduc- 
tions of the number of dependent variables by imposing constraints 
consistent with the Hamiltonian flows are given together with the 
canonical structure of the reduced systems. 


6338 (NBI-HE—80-32) Canonical structure of soliton 


equations. IV. The Kaup-Newell system. Sasaki, R. (Niels 
Bohr Inst., Copenhagen (Denmark)). Aug 1980. 24p. NTIS 
(US Sales Only), PC A02/MF AO1. 

The canonical structure of the Kaup-Newell system, i.e. the 
family of the derivative nonlinear Schroedinger equation and its 
generalizations, is discussed. 


6339 (RRK—79-16) Soliton solutions of stationary, axi- 
symmetric gravitational fields. Tomimatsu, A. 

Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Nov 1979. 8p. NTIS (US Sales Only), PC A02/ 
MF AOl. 

Some stationary, axi-symmetric vacuum metrics derived by 
Belinsky and Zakharov via a method of the inverse scattering prob- 
lem are studied, and it is pointed out that the soliton solutions 
reduce to the (extended) Tomimatsu-Sato class of metrics in some 
special cases. 


(SAND—81-0921) Magnetic shielding Lg of 
spheroidal and spherical ferromagnetic shells. Morris, 
M.E. (Sandia National Labs., Albuquerque, NM (USA)). 

1981. Contract AC04-76DP00789. 56p. NTIS, PC A04/ 
A01. Order Number DE82003194. 

The magnetic shielding properties of prolate spheroidal, 
spherical, and cylindrical ferromagnetic shells are studied. Assum- 
ing linear ferromagnetic behavior, which is characterized by a 
single shell permeability (1), theory and codes are developed for 
calculating the magnetic fields within the shell material itself and 
the fields inside and outside the shell. We also calculate the location 
and magnitude of the maximum anti B-field within the shell materi- 
al. The purpose of this calculation is to determine where the initial 
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shell saturation will occur when the applied magnetic field is in- 
creased. 


6341 (UM-P—78/59) Ground-state pressure of an ideal 
Fermi gas. Delsante, A.E.; Frankel, N.E. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1979. 7p. NTIS 
(US Sales Only), PC A02/MF AO1. 

A simple relationship between the pressure, internal energy 
and Fermi energy of an ideal ultra-degenerate Fermi gas is derived 
in two ways. The conditions for its validity and its use in simplify- 
ing calculations are discussed. 


6342 (UM-P—78/65) Bohr-Einstein ‘weighing of energy’ 
debate. Unruh, W.G.; Opat, G.I. (Melbourne Univ., Park- 
ville (Australia). School of —— 1979. 3p. NTIS (US 
Sales Only), PC A02/MF AOI 

One of the most sietninies debates in the elucidation of 
quantum mechanics came when Bohr used Einstein's own deriva- 
tion of the behaviour of clocks in a gravitational field to refute an 
argument of Einstein which purported to demonstrate the inconsis- 
tancy of quantum mechanics. Although spectacular and effective, 
Bohr’s counterargument has been puzzling to many. It would seem 
that Bohr’s argument implied that the only way that quantum 
theory could be consistant with the possibility of weighing energy 
was if the equivalence principle, and the foundations of General 
Relativity were true. The author demonstrates that the slowing 
down of clocks in a gravitational field follows directly from, even 
in non-quantum, non-relativistic classical dynamics, and is a neces- 
sary consequence of the possibility that energy has weight, indepen- 
dant of the principle of equivalence. 


6343 (UM-P—78/92) Relativistic charged Bose 
Hines, D.F.; Frankel, N.E. (Melbourne Univ., Parkville 
(Australia). School of Physics). 1979. 5p. NTIS (US Sales 
Only), PC A02/MF AO1. 

The charged Bose has been previously studied as a many 
body problem of great intrinsic interest which can also serve as a 
model of some real physical systems, for example, superconductors, 
white dwarf stars and neutron stars. In this article the excitation 
spectrum of a relativistic spin-zero charged Bose gas is obtained in 
a dielectric response formulation. Relativity introduces a dip in the 
spectrum and consequences of this dip for the thermodynamic func- 
tions are discussed. 


6344 (UM-P—78/101) Charged Bose gas in two dimen- 
sions, 1: zero magnetic field. Hines, D.F.; Frankel, N.E. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1979. 33p. NTIS (US Sales Only), PC A03/MF AO1. 

The dielectric response of the two-dimensional charged Bose 
gas is investigated in the random phase approximation. Using this 
temperature-dependent dielectric function the energy spectrum and 
the damping for the quasiparticles are found. The electrostatic po- 
tential around a test charged at T=O is displayed. A study is also 
made of the thermodynamic functions of the gas at very low tem- 
peratures and high densities. 


6345 (UNIGRAZ-UTP—11-80) Note on quasi-periodic 
states. Gesztesy, F.; Mitter, H. (Graz Univ. (Austria). Inst. 
fuer Theoretische Physik). Sep 1980. 8p. NTIS (US Sales 
Only), PC A02/MF AO1. 

Some subtleties in the existence problem of quasi-periodic 
states for quantum Hamiltonians periodic in time are pointed out. 


6346 Higgs fields and the origin of gravity. Chapline, 
G.F. (California Univ., Livermore wy Lawrence Liver- 
more Lab.). Physics Letters, [Section] B; 94: No. 3, 394- 
396(Aug 1980). 

By way of a simple example it is shown that if a broken 
symmetry solution of the Yang-Mills equations in a higher-dimen- 
sional flat spacetime is assumed to vary only in a curved four-di- 
mensional spacetime subspace, one is led naturally to the Einstein 
action. 
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6347 (CEA-CONF—5297) Functional integration meth- 
ods to nuclear physics and many-body problems. 
Orland, H. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service de Physique Theorique). 
Jul 1980. 52p. (In French). (CONF-8007125—2). NTIS (US 
Sales Only), PC A04/MF AO1. 

From Colloquium on mathematical methods in nuclear phys- 
ics; Paris, France (29 Jul 1980). 

In the first part of this lecture, path integrals applied to nu- 
clear physics are studied and the matrix elements of the evolution 
operator are given. In the second part, two functional integration 
methods are presented: the perturbation procedures and the saddle 
point method. Then a method is reported for studying the follow- 
ing problems: excited states of nuclei, spontaneous fission, and reac- 
tion cross sections. 


6348 (INIS-SU—3, pp 454-462) Algebra of three-dimen- 
sional functions. Shirokov, Yu.M. (Moskovskij 
Gosudarstvennyj Univ. (USSR)). 1979. (In Russian). NTIS 
(US Sales Only), PC A25/MF AO1. 

From 2. international conference on high energy physics and 
quantum field theory; Protvino, USSR (Jul 1979). 

The problem of contructing a three-dimensional analogue of 
the algebra of one-dimensional generalized functions is solved. The 
associative algebra of functions provided with differentiation and 
involution is constructed. Identity multiplicities which should be 
valid in algebra are chosen. The most complicated stage of algebra 
constructing is obtaining of the original algebra from the free one 
by transition from the algebra with a free multiplication of general- 
ized functions to the factor-algebra by the ideal caused by these 
identities. By means of regulating operators definitions of the renor- 
malized multiplication operation and renormalized integral are 
given. The problems of space topology (A), (PSI) are solved by 
generalizing the procedure elaborated in another study. 


6349 (JINR—E-2-80-62) Method for nonalter- 
nating asymptotic series. Kazakov, D.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1980. 17p. NTIS (US Sales Only), PC A02/MF AOl. 

A method for reconstructing a function from its nonalternat- 
ing asymptotic series is proposed. It can also be applied when only 
a limited number of coefficients and their high order asymptotic be- 
haviour are known. The method is illustrated by examples of the 
ordinary simple integral simulating a functional integral in a theory 
with degenerate minimum and of the double-well unharmonic oscil- 
lator. 


6350 (JINR—E-5-13019) Extended asymptotic functions 
- some examples. Todorov, T.D. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1980. 
L . — 112—1). NTIS (US Sales Only), PC A02/ 
From Conference operatoren-distributionen und verwandte 
non-standard methoden; Oberwolfach, F.R. Germany (2 Jul 1978). 
Several examples of extended asymptotic functions are ex- 
posed. These examples will illustrate the notions introduced in an- 
other paper but at the same time they have a significance as realiza- 
tions of some Schwartz disctibutions: delta(x), H(x), P(1/xsup(n)), 
etc. The important thing is that the asymptotic functions of these 
examples (which, on their part, are realizations of the above-men- 
tioned distributions) can be multiplied in the class of the asymptotic 
functions as opposed to the theory of Schwartz distributions. Some 
properties of the set of all extended asymptotic functions are con- 
sidered which are essential for the next step of this approach. 


6351 (JINR—E-5-13020) Quasi-extended asymptotic 
functions. Todorov, T.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1979. 18p. 
a NTIS (US Sales Only), PC A02/MF 

From Conference operatoren-distributionen und verwandte 
non-standard methoden; Oberwolfach, F.R. Germany (2 Jul 1978). 

The class F of “quasi-extended asymptotic functions” is in- 
troduced. It contains all extended asymptotic functions as well as 
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some new asymptotic functions very similar to the Schwartz distri- 
butions. On the other hand, every two quasiextended asymptotic 
functions can be multiplied as opposed to the Schwartz distribu- 
tions; in particular, the square delta? of an asymptotic function delta 
similar to Dirac’s delta-function, is constructed as an example. 


6352 (JINR—R-5-12993) Accuracy increasing of differ- 
ence solutions of the eigenvalue problem for an integro-differ- 
ential equation. Nguen, M.; Khoromskii, B.N.; Yamaleev, 
R.M. oo Inst. for Nuclear Research, Dubna (USSR). 
Lab. o} Hey Techniques and Automation). 1979. 16p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 

We obtained the conditions for the expansion of approximate 
solution of eigenvalue problem for linear operator by powers of 
grid’s step. The result is used for linear integro-differential operator. 
The numerical example illustrates the increase of the solutions accu- 
racy by means of Richardson method. 


6353 (ORNL/TM—8032) Transformation between har- 
monic-oscillator wave functions in different coordinate bases. 
Davies, K.T.R.; Krieger, S.J. (Oak Ridge National Lab., 
TN (USA)). Oct 1981. Contract W-7405-ENG-26. 2Ip. 
NTIS, PC A03/MF AO1. Order Number DE82001967. 

Coefficients are derived for transformations between har- 
monic oscillator wave functions in different coordinate representa- 
tions. Such coefficients have been found especially useful in per- 
forming static Hartree-Fock calculations for nuclei of widely vary- 
ing shapes. 
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6354 (CEA-N—2185) Overview of results and program 

at Limeil laboratories. Decroisette, M. (CEA Centre 

d'Etudes de Limeil, 94 ~- Villeneuve-Saint-Georges 

ae Dec 1980. 40p. NTIS (US Sales Only), PC A03/ 
AOl. 

The main results obtained in the following fields are present- 
ed: laser and diagnostics developments, interaction and implosion 
experiments and relevant theoretical studies. Efforts have been di- 
rected towards an ablative regime. 


6355 (CONF-811040—82(Draft)) Plasma diagnostics for 
FED. Nelson, W.D. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 9p. NTIS, PC A02/MF 
A01. Order Number DE82002888. 

From 9. symposium on engineering problems of fusion re- 
search, Chicago, IL, USA (26 Oct 1981). 

An overview of the plasma diagnostic instruments recom- 
mended for the Fusion Engineering Device (FED) is described. 
First the role and need for plasma diagnostics is discussed. This is 
followed by an identification of particles and radiation eminating 
from the plasma. Next some design considerations are presented for 
the overall set of diagnostic instruments. Finally, instruments used 
for contro] and for plasma performance measurements are included 
in separate lists. 


6356 (CONF-811040—83(Draft)) Fusion Engineering 
Device (FED) plasma heating. Metzler, D.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
Tp. NTIS, PC A02/MF A0O1. Order Number DE82002894. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The FED uses rf heating for startup assist and bulk heating. 
Neutral beam injection is retained as an alternate option for bulk 
heating. One MW of ECRH, generated by eight gyrotron-launcher 
equipment sets, is used for startup assist. The baseline bulk heating 
approach uses 50 MW of ICRH. The paper summarizes the require- 
ments, design and studies done at the FEDC in the past year. 
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6357 (CTO—1641) Measurement of local ion parameters 
in the T-4 Tokamak plasma. Aleksandrov, E.V.; Afrosimov, 
V.V.; Berezovskii, E.L.; Izvozchikov, A.B.; Marasev, V.L; 
Kislyakov, A.L,; Mikhailov, E.A.; Petrov, M. P.; Rosl 19h. Tp. 
G.V. (UKAEA Culham Lab., Abingdon). Jul 1979. Tp 
Available from the British Library Lending Division, 
Boston Spa, Wetherby. 

The possibility of measuring the local temperature of plasma 
ions by scattering atoms from them was first demonstrated using 
active particle diagnostics with the injection of an atomic beam into 
the plasma. The radial distributions of the temperature and density 
of the ions are obtained by charge exchanging the ions with the ar- 
tificial target provided by the atoms in the beam. 


6358 (CTO—1642) Active impurity-ion diagnostics in 

the T-4 Tokamak plasma. Afrosimov, V.V.; Gordeets, Yu.S.; 

Zinov'ev, A.N.; Korotkov, A.A. Culham Lab., 

——. Jul 1979, Tp. Available from the British Library 
Lending Division, Boston Spa, Wetherby. 

Measurements have been made for the first time of the abso- 
lute content of carbon nuclei in a plasma, using a method based on 
recording the radiation produced when the impurity ions charge 
exchange with the atoms of a beam injected into the plasma. It is 
shown that light impurities do not accumulate in the plasma. The 
effective loss time of carbon nuclei from the central plasma region 
is estimated as (20 +- 10 ms). 


6359 (CTO—1665) Ohmic heating of plasma in closed 

— Suprunenko, V.A.; Gutarev, Yu.V. 

Culham Lab., Abingdon). Jul 1979. 30p. Availa- 

ble from the British Library Lending Division, Boston Spa, 
Wetherby. 

An analysis is carried out of experiments for studying the 
electron energy lifetime in stellarators with ohmic plasma heating. 
It is shown that when the ohmic heating current is increased, the 
convective losses associated with particle diffusion become impor- 
tant. For low plasma densities and small dimensions of the current 
channel, the current drift velocity can exceed the threshold for the 
excitation of the ion-acoustic instability when the input power to 
the plasma is raised. The electrical and thermal conductivities of 
the plasma are then of the turbulent variety, and this leads to a 
sharp decrease in the electron energy lifetime. Experiments on the 
Uragan, Wendelstein IIb, Wendelstein VIIA, L-2 and CLEO stel- 
larators are in satisfactory agreement with the calculations. 


6360 (CTO—1666) Feedback stabilization of the disrup- 
tive instability in the TO-1 Tokamak. aa LI; 
Gvozdkov, Yu.V.; Ivanov, I.V.; Kakurin, A.M. 

Culham Lab., Abingdon). Jul 1979. 8p. Available from the 
British Library Lending Division, Boston Spa, Wetherby. 

A new experiment on the TO-1 tokamak is described in 
which feedback acting on the helical instability made it possible to 
avoid the occurence of the disruptive instability when the discharge 
current is increased above the critical value. 


6361 (CTO—1667) EMX programme for calculating soft 
x-rays. Marty, D.A.; Smeulders, P.; Launois, D. 
Culham Lab., Abingdon). Jul 1979. 54p. Available from the 
British Library Lending Division, Boston Spa, Wetherby. 

A short description is given of the system for measuring soft 
x rays implanted in TFR 600 followed by a presentation of the ob- 
jectives and principles of the EMX calculation program . 


6362 (CTO—1693) Unipolar arcs as a source of impuri- 
ties in tokamaks. Nedospasov, A.V.; Petrov, V.G. (UKAEA 
Culham Lab., Abingdon). Nov 1979. 13p. Available from 
the British Library Lending Division, Boston Spa, Weth- 
erby. 

A source of impurities in tokamak plasmas arises from unipo- 
lar electric arcs, the tracks of which are observed on limiters, 
probes and divertor plates. The possibility is considered of the ex- 
istence of unipolar arcs under actual tokamak conditions, and esti- 
mates are made of the associated erosion and self-sputtering. 


excimer 3 ; 
Culham Lab., Abingdon). Sep 1979. 18p. Availa- 
ble from the British Library Lending Division, Boston Spa, 
Wetherby. 

A method is described of measuring the neutral hydrogen 
density in a tokamak plasma by means of resonance fluorescence 
using an Argon excimer laser. 


6364 (CTO—1708) Investigations on the particle bal- 

ance in a reflex discharge with an axial magnetic field. 

Himmel, G.; Moebius, E. (UKAEA Culham Lab., Abing- 

don). Oct 1979. 25p. Available from the British Library 
Lending Division, Boston Spa, Wetherby. 

A simple model for the particle balance in a reflex discharge 
with a superimposed axial magnetic field is presented based upon 
the results found for the negative glow of an anomalous glow dis- 
charge. The electron density and temperature of hydrogen and 
helium discharges are determined as functions of the discharge cur- 
rent, pressure and magnetic field; the ion current of a cylindrical 
Langmuir probe is evaluated according to the theory of Lafram- 
boise. Additional information on the ion composition of the plasma 
is obtained by comparison of the probe measurement with interfero- 
metric microwave measurements. The reflex discharge produces a 
negative glow plasma with Tsub(e) = 2000-3000°K and densities 
up to nsub(e) = 10 cm~*. For pressures below 0.01 Torr and 
strong magnetic fields the negative glow is transformed into a Pen- 
ning discharge. 


6365 (EUR—6300) JET joint undertaking. Annual 
report 1978. (Commission of the Euro Communities, 
yore Feb 1979. 52p. NTIS S Sales Only), PC 


A04 

This document is intended for information only and chould 
not be used as a technical reference. After an introductive part on 
the controlled nuclear fusion research and an historical survey of 
the JET project, are presented: the JET joint undertaking (mem- 
bers of council and committee...) with its administration (finance, 
personnel, external relations), and the scientific and technical de- 
partment with its divisions for systems (experimental, magnet, 
plasma, assembly, power supplies, control and data acquisition, and 
site and building). In appendix is described the Euratom fusion re- 
search programme. 


6366 (EUR-CEA-FC—1045) Lower fe pore heating data 

0 ee n stochastic heating 

and electron Landau theories. Geman C.; Hess, 

W.; Ichtchenko, G. (Association Euratom-CEA, Centre 

d'Etudes Nucleaires de Grenoble, 38 (France). Service Ioni- 
ue Generale). Jul 1980. 83p. NTIS (US Sales Only), PC 
05/MF A0O1. 

The already obtained data on the Wega Tokamak by lower 
hybrid heating (f=500 MHz - Psub(HF)= 130 KW) are revisited in 
the light of recent theories on ion stochastic heating and quasi- 
linear electron Landau damping. It is possible to correctly estimate 
with these theories the fast ion mean energy, the H.F. power densi- 
ty coupled to the ions and that coupled to the electrons. The values 
of the parallel index of refraction, Nsub(//), which are necessary to 
obtain a good quantitative agreement between experiment and theo- 
retical estimates, are the same for the ions and for the electrons, 
even though at higher values than expected. 


6367 (EUR-CEA-FC—1047(pt.1)) Annual progress 
report of the Fontenay-aux-Roses R: group. January 1 
to December 31, 1979. (Association Euratom-CEA sur la 


Fusion, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 


92 (France). it. de Recherches sur la Fusion Controlee). 
1980. 118p. (In French). NTIS (US Sales Only), PC A06/ 
MF AOl. 

The main theoretical and numerical studies in 1979 con- 
cerned MHD equilibrium and stability, turbulence and transport 
phenomena as well as non-linear phenomena and micro-instabilities. 
In addition, the waves in plasmas and spectroscopy were also stud- 
ied as was the digital simulation of heating with the aid of the MA- 
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KOKOT code. The experimental pogramme relating to TFR 600 is 
being pursued. Results have been achieved in the fields of high fre- 
quency heating and by the injection of neutrals and in that of the 
equilibrium and stability of the discharge. The TORE 2 SUPRA 
project was the subject of research for technical solutions on the 
use of superfluid helium-cooled superconductors. With regard to 
JET, five different diagnosis systems were examined as well as 
heating by injecting neutrals and by ionic cyclotronic wave. 


6368 (EUR-CEA-FC—1049) Magnetic braking and an- 
gular momentum transport. Mestel, L.; Paris, R.B. (Associ- 
ation Euratom-CEA sur la Fusion, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). t. de Re- 
cherches sur la Fusion Controlee). Jul 1980. 67p. IS (US 
Sales Only), PC A04/MF AO1. 

The redistribution of angular momentum in a non-uniformly 
rotating plasma permeated by a large scale frozen-in magnetic field, 
symmetric about the rotation axis, is investigated analytically. Due 
to the twisting of the poloidal magnetic field lines arising from the 
non-uniform rotation, magnetic torques are exerted on the plasma 
which try to suppress the rotational shear. There is a consequent 
transport of angular momentum, via torsional Alfven waves propa- 
gating along the magnetic field lines, from the more rapidly to the 
more slowly rotating parts of the plasma. A spherical, uniformly 
dense central core of plasma, or blob, of fixed radius is imagined to 
be rotating differentially with respect to the surrounding medium, 
and initially the blob and its environs are given uniform angular ve- 
locities 2 and No respectively. Two models of the frozen-in poloi- 
dal magnetic field linking the blob to its surroundings are consid- 
ered: a uniform field Bo parallel to the rotation axis and an idealised 
field structure resulting from the spherical distortion of the uniform 
field Bo when the central mass of plasma is imagined to have under- 
gone isotropic compression. The case when the blob has an initial 
toroidal magnetic field of simple structure, chosen so that the mag- 
netic torque on the blob yields initially a uniform deceleration, is 
also discussed. The equations describing the interaction between the 
magnetic and rotation fields are solved by Laplace transformation 
techniques, and the total transport of angular momentum from the 
blob as a function of time for different degrees of compression, ex- 
ternal density distributions, 9-M and deceleration is found. 


6369 (EUR-CEA-FC—1058) Infrared thermography on 
TFR 600 Tokamak. Romain, R. (Association Euratom-CEA 
sur la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). ~—o= de oy as sur la Fusion Con- 
trolee; Paris-11 Univ., (France)). Jun 1980. 166p. 
(In French). NTIS (Us Sales Ot Only), PC A08/MF AOl1. 


a at thermography with a single InSb detector and with 
a scanning camera has been performed on the TFR fusion device. 
High power neutral beam injection diagnostic by means of an in- 
frared periscope is showed to be possible. Surface temperature 
measurements on the limiter during the discharge have been made 
in order to evaluate the power deposited by the plasma on this part 
of the inner wall. Various attempts of infrared detection on the 
high power neutral injector prototype vessel ‘are described, particu- 
larly the measurement of the power deposited on one of the extrac- 
tion grids of the ion source. 


6370 (EUR-CEA-FC—1060) Spectroscopic study of oh- 
mically heated Tokamak Breton, C.; Michelis, C. 
de; Mattioli, M. (Association Euratom-CEA sur la Fusion, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Recherches sur la Fusion Controlee). Jul 
1980. 44p. NTIS (US Sales Only), PC A03/MF AO1. 
Tokamak discharges interact strongly with the wall and/or 
the current aperture limiter producing recycling particles, which 
penetrate into the discharge and which can be studied spectroscopi- 
cally. Working gas (hydrogen or deuterium) is usually studied ob- 
serving visible Balmer lines at several toroidal locations. Absolute 
measurements allow to obtain both the recycling flux and the 
global particle confinement time. With sufficiently high resolution 
the isotopic plasma composition can be obtained. The impurity ele- 
ments can be divided into desorbed elements (mainly oxygen) and 
eroded elements (metals from both walls and limiter) according to 
the plasma-wall interaction processes originating them. Space-and 
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time-resolved emission in the VUV region down to about 20 A will 
be reviewed for ohmically-heated discharges. The time evolution 
can be divided into four phases, not always clearly separated in a 
particular discharge: a) the initial phase, lasting less than 10 ms (the 
so-called burn-out phase), b) the period of increasing plasma cur- 
rent and electron temperature, lasting typically 10 - 100 ms, c) an 
eventual steady state (plateau of the plasma current with almost 
constant density and temperature), d) the increase of the electron 
density up to or just below the maximum value attainab!e in a given 
device. For all these phases the results reported from different de- 
vices will be described and compared. 


6371 (EUR-CEA-FC—1061) Model for Hsub(a) and 
Hsub(8) emission from a high power hydrogen beam. Bracco, 
G.; Ramette, J. (Association Euratom-CEA sur la Fusion, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). t. de Recherches sur la Fusion Controlee). Jul 
1980. 72p. S (US Sales Only), PC A04/MF AO1. 

Hsub(a) and Hsub(8) emission from an high power hydro- 
gen beam has been simulated by means of a computer code in order 
to discuss the role of various parameters (acceleration energy, pres- 
sure, impact decay) on the measured intensities. A comparison has 
been performed with other simplified models and conversion fac- 
tors are provided to transform the measured line intensity ratios 
into extracted species proportions. 


6372 (EUR-CEA-FC—1062) Preliminary results of the 
measurements on microwave coherent scattering in WEGA. 
Ichtchenko, G.; Moresco, M.; Vendramin, A.; Zilli, E. (As- 
sociation Euratom-CEA, Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Service Ionique Generale). Jul 1980. 
25p. NTIS (US Sales Only), PC A02/MF AO1. 

We report some preliminary results obtained in 2 microwave 
coherent scattering experiment on Lower Hybrid heating waves in 
the Wega machine. The experimental data denote the existence of 
the LH waves in the scattering volume, but give no evidence of 
any ‘resonance cone’. The feasibility of the measurements was 
checked and indications of some improvements to be made in the 
diagnostic method came out. 


6373 (EUR-CEA-FC—1074) Filamentation and collapse 
of Langmuir waves in a weak magnetic field. Rolland, P.; 
Tagare, S.G. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Service Ionique Gen- 
erale). Dec 1980. 39p. NTIS (US Sales Only), PC A03/MF 
AOl. 

The filamentation and collapse of Langmuir waves in a weak 
magnetic field are analyzed in two particular cases of low-frequen- 
cy acoustic perturbations: (1) adiabatic perturbations which corre- 
spond to subsonic collapse, and (ii) non-adiabatic perturbations 
which correspond to supersonic collapse. Here the existence of 
Langmuir filaments and Langmuir collapse in a weak magnetic 
field are due to nonlinear interaction of high-frequency Langmuir 
waves (which make small angle with the external magnetic field) 
with low-frequency acoustic perturbations along the magnetic field. 


6374 (EUR-CEA-FC—1076) Three dimensional trans- 
port model for toroidal plasmas. Copenhauer, C. (Association 
Euratom-CEA sur la Fusion, Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Recherches sur 
la Fusion Controlee). Dec 1980. 57p. NTIS (US Sales 
Only), PC A04/MF AO1. 

A nonlinear MHD model, developed for three-dimensional 
toroidal geometries (asymmetric) and for high 8 (8 approximately 
epsilon), is used as a basis for a three-dimensional transport model. 
Since inertia terms are needed in describing evolving magnetic is- 
lands, the model can calculate transport, both in the transient phase 
before nonlinear saturation of magnetic islands and afterwards on 
the resistive time scale. In the 8 approximately epsilon ordering, 
the plasma does not have sufficient energy to compress the parallel 
magnetic field, which allows the Alfven wave to be eliminated in 
the reduced nonlinear equations, and the model then follows the 
slower time scales. The resulting perpendicular and parallel plasma 
drift velocities can be identified with those of guiding center 
theory. 





807 / ERA VOL. 7,NO.3 


6375 (EUR-CEA-FC—1078) Parametric instabilities in 
an electron beam plasma system. Nakach, R.; Cu S.; 
Gell, Y.; Levush, B. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Service Ioni- 
que Generale). Jan 1981. 44p. NTIS (US Sales Only), PC 
A03/MF AO1. 

The excitation of low frequency parametric instabilities by a 
finite wave length pump in a system consisting of a warm electron 
plasma traversed by a warm electron beam is investigated in a fluid 
dissipationless model. The dispersion relation for the three-dimen- 
sional problem in a magnetized plasma with arbitrary directions for 
the waves is derived, and the one-dimensional case is analyzed nu- 
merically. For the one-dimensional back-scattering decay process, it 
is found that when the plasma-electron Debye length (lambda 
sub(D)sup(p)) is larger than the beam-electron Debye length 
(lambda sub(D)sup(b)), two low frequency electrostatic instability 
branches with different growth rates may simultaneously exist. 
When lambda sub(D)sup(p) approximately lambda sub(D)sup(b), 
the large growth rate instability found in the analysis depends 
strongly on the amplitude of the pump field. In the case (lambda 
sub(D)sup(p) < lambda sub(D)sup(b)) only one low frequency in- 
stability branch is generally excited. 


6376 (EUR-CEA-FC—1085) Impurity charge-exchange 
processes in Tokamak plasmas. Puiatti, M.E.; Breton, C.; de 
Michelis, C.; Mattioli, M. (Association Euratom-CEA sur la 
Fusion, Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
Feb 1981. 38p. Niris (US Sales Only), PC A03/MF AO1. 
Charge-exchange reactions between multiply-charged impu- 
rity ions and neutral hydrogen isotopes are considered. Ionization 
equilibrium and radiative losses are evaluated for oxygen and iron 
in the presence of either ‘thermal’ or ‘beam’ neutrals. The influence 
of ‘thermal’ neutrals on recently reported results from ohmically 
heated TFR discharges is also discussed. 


6377 (EUR-CEA-FC—1091) Asymmetric electron cyclo- 
tron emission from superthermal electrons in the TFR Toka- 
mak, (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Equipe TFR). 
Mar 1981. 17p. NTIS (US Sales Only), PC A02/MF AO1. 

Measurements of electron cyclotron radiation near the fun- 
damental frequency on the high and low magnetic field side of the 
TFR Tokamak are reported. In the presence of a superthermal 
electron component the measured intensities are asymmetric. A 
theoretical explanation based on the combined effects of the elec- 
tron relativistic mass variation and the 1/R variation of the toka- 
mak magnetic field is discussed. 


6378 (IAE—3153) New results of the theory of the hy- 
dromagnetic plasma stability. Pogutse, O.P.; Yurchenko, 
Eh.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1979. 
24p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 

Presented are new results of the theory of hydromagnetic 
plasma stability. Considered is the effect of plasma dissipation out- 
side a current layer and a toroidal configuration of the system on 
helical instability. Results are obtained using variation asymptotic 
method for solving ordinary differential equations. This method 
generalizes the averaging method in non-linear oscillation theory 
and permits to receive non-analytical terms describing through os- 
cillation modes. Obtained is the analytical stability criterion describ- 
ing ballooning modes in tokamak plasma. It is ascertained that 
plasma located outside the current layer is practically the function 
of vacuum taking into account electron inertia. Toroidal effects in- 
fluence helical instability at the transverse point of oscillation 
branches. Oscillation branches split and upon the average the incre- 
ment increases. The split of transversina oscillation branches also 
takes place in case of flute instability. 


6379 (INDC(CCP)—153/GA) Charge exchange of hy- 
drogen atoms with multiply charged ions in a hot plasma. 
Abramov, V.A.; Baryshnikov, F.F.; Lisitsa, V.S. (Interna- 
tional Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Aug 1980. 19p. IAE— 
3121). NTIS (US Sales Only), PC A02/MF AOI. 
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The symmetry properties of the hydrogen atom are used to 
calculate the charge exchange cross-sections sigma of hydrogen 
with the nuclei of multiply charged ions, allowance being made for 
the degeneration of final states. If the transitions between these 
states produced by rotation of the internuclear axis are taken into 
account, there is a qualitative change in the dependence of sigma 
on v for low values of v (a gradual decrease in the cross-section 
instead of the exponential one in the Landau-Zener model) and also 
a considerable increase in the peak cross-section. The cross-sections 
are calculated for a wide range of velocities and charge values Z. It 
is shown that the cross-section may be approximated to within ap- 
proximately <10% by the expression sigma=0.44 Z (ig 3.7.10%/ 
v).10~%cm? for Z>=18 (v in cm/s). A detailed comparison with 
the calculations of various authors is performed. The distribution of 
final states over orbital angular momenta is found. 


6380 (INDC(SEC)—77/GA) First meeting of the IFRC 
subcommittee on atomic and molecular (A+M) data for 
fusion IAEA, Vienna, 19-20 January 1981. Summary report. 
Lorenz, A. (ed.). (International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee). 
Feb 1981. 28p. (CONF-810155—(Summ.)). NTIS (US Sales 
Only), PC A03/MF AOI. 

From 1. meeting of the IFRC subcommittee on atomic and 
molecular (A/plus/M) data for fusion; Vienna, Austria (19 Jan 
1981). 

The IAEA Nuclear Data Section convened the first meeting 
of the Subcommittee on Atomic and Molecular Data of the Inter- 
national Fusion Research Council (IFRC) in Vienna, Austria from 
19-20 January 1981. Members of this IFRC Subcommittee met to 
review the IAEA programme on Atomic and Molecular (A+M) 
Data for Fusion, and made specific recommendations regarding the 
bibliographic and numerical data centre services to the fusion com- 
munity. 


6381 (INIS-mf—4754(no.15)) International bulletin on 
atomic and molecular data for fusion. No. 15. Katsonis, K. 
(ed.). (International Atomic Energy Agency, Vienna (Aus- 
tria). Atomic and Molecular Data Unit). Mar 1981. 32p. 
NTIS (US Sales Only), PC A03/MF A0O1. 

This bulletin deals with atomic and molecular data for 
fusion. A bibliography for the most recent data presented in the 
document is provided. Work in progress is briefly reported. The 
bulletin contains a list of references covering the years 1980 and 
1981 for all the publications on controlled fusion and plasma phys- 
ics. 


6382 (INIS-mf—5627, pp vp) Controlled fusion investi- 
gations in the Kharkov Physico-Technical Institute. Tolok, 
V.T. 1978. (In Russian). Dep. NTIS (US Sales Only). 

From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

Plasma heating and confinement are investigated in the 
"Uragan-2", “Saturn”, ‘Vint-20" stellarators. The basic laws of 
energy and plasma confinement within the closed magnetic traps 
are clarified. Drift instability is likely to be the most important 
factor governing anomalous behaviour of thermal conductivity and 
plasma diffusion in stellarators. It is shown that the pseudo-classical 
law for electron thermal conductivity holds true over a wide range 
of plasma parameters with joull heating and even for a cold “cur- 
rentless” plasma produced in electron cyclotron heating (the 
“Saturn” device). Thorough experimental investigations on turbu- 
lent diffusion have been carried out. In the experiments with the 
“Jupiter” electromagnetic mirrors, use was made of the SHF 
method for plasma production and heating by means of the electron 
cyclotron resonance, which provides the greater plasma accumula- 
tion rate in the trap by an order of value more than that with elec- 
tron injection. 


6383 (INIS-mf—5627, pp vp) Study on plasma stabili- 


zation and heating in closed configuration systems in the Suk- 
humi_ Physico-Technical Institute. Demirkhanov, a 
Kirov, A.G.; Sidorov, V.P. 1978. (In Russian). Dep. NTI 

(US Sales Onl y). 
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From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

Stabilization and heating of plasma are investigated in closed 
quasistationary systems. In order to stabilize the most dangerous 
low modes of helical current MHD instabilities and to achieve the 
safety factor q close to unity in tokamak-type devices, two stabiliza- 
tion principles are theoretically and experimentally developed, viz. 
dynamic stabilization by HF magnetic fields and dynamic control 
of stability by feedbacks. The description is given of experimental 
studies on the fast dynamic control of a plasma filament position 
along the large radius and vertically by the feedback method at 
large Bsub(THETA). Theoretical and experimental studies of the 
additional HF heating in the close quasistationary systems at 
@<qsub(Hi) are presented. One of their main objectives is to 
obtain Bsub(THETA)>1 in order to check the efficiency of dy- 
namic control of the plasma position and stability at large 
Bsub(THETA). 


6384 (INIS-mf—5627, p ) Studies on controlled 
fusion problem in the Plasma Laboratory of the Phy- 
sico-Technical Institute. Golant, V.E. 1978. (In Russian). 
Dep. NTIS (US Sales Only). 

From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

Studies on the methods of plasma formulation, heating and 
diagnostics in toroidal traps, primarily in tokamaks, are reviewed. 
In plasma diagnostics, the main results are given on investigations 
of the methods of laser-radiation resonance scattering, SHF-radi- 
ation scattering in the resonance region, and plasma diagnostics in a 
tokamak with the help of microparticles. In plasma heating, the re- 
sults of study on plasma SHF-heating at the FT-1 tokamak are pre- 
sented. These investigations exhibit the possibility of efficient SHF- 
energy introduction into the central plasma region under the condi- 
tions of low hybride resonance. The experiments on plasma com- 
pression by growing magnetic field at the "Tuman-2A” tokamak 
are described. These experiments have conformed that plasma- 
pinch compression leads to decrease in oscillations and enhancing 
of plasma thermal insulation. 


6385 (INIS-mf—6424, pp vp) Plasma physics at the 
Australian National University. Hamberger, S.M. (Australian 
National Univ., Canberra. Plasma Research Laboratory). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6386 (INIS-mf—6424, pp vp) Wave and laser research 
in the Sydney University School of Physics. Cross, R.C.; Fal- 
coner, I.S. (Sydney Univ. (Australia). School of Physics). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6387 (INIS-mf—6424, pp vp) Theoretical plasma phys- 
ics and far-infrared research in the Sydney University School 
of Physics. Melrose, D.B.; Robinson, L.C. (Sydney Univ. 
—” School of Physics). 1981. Dep. NTIS (US Sales 
y). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6388 (INIS-mf—6424, pp tp Model of rotating 


plas- 
mas. Simpson, S.W. (Sydney Univ. (Australia). Dept. of 
Plasma Physics). 1981. Dep. NTIS (US Sales Only). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6389 (INIS-mf—6424, pp vp) Structure of transverse 
MHD shock waves. Howard, J.; James, B.W.; Law, A.R. 
(Sydney Univ. (Australia). Dept. of Plasma Physics). 1981. 
Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 
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6390 (INIS-mf—6424, pp vp) Resonant scattering. Fal- 
coner, I.S.; Law, S.H. (Sydney Univ. (Australia). Dept. of 
Plasma Physics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6391 (INIS-mf—6424, pp vp) Parametric excitation of 
kinetic Alfven waves. Cramer, N.F. (Sydney Univ. re 
lia). Dept. of Theoretical Physics); Donnelly, I.J. (Austra- 
lian Atomic Energy Commission Research Establishment, 
Lucas Heights). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6392 (INIS-mf—6424, pp vp) MHD surface waves. 
Cramer, N.F. (Sydney Univ. (Australia). Dept. of Theoreti- 
cal Physics); Donnelly, IJ. (Australian Atomic Ener, 
Commission Research Establishment, Lucas Heights). 1981. 
Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6393 (INIS-mf—6424, pp vp) Plasma heating by reso- 
nant mode conversion to the tic Alfven wave. Winglee, R. 
(Sydney Univ. (Australia). Dept. of Theoretical Physics). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6394 (INIS-mf—6424, pp vp) Scattering of electromag- 
netic waves from a paren A. plasma. Hewitt, R.G.; Robin- 
son, L.C. (Sydney Univ. (Australia). School of Physics). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6395 (INIS-mf—6424, pp vp) Use of transport codes to 
study plasma behaviour in the LT-4 tokamak. Bertram, W.K. 
(Australian National Univ., Canberra. Plasma Research Lab- 
oratory). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6396 (INIS-mf—6424, pp vp) Data acquisition and 
analysis for LT-4. Vance, C.F. (Australian National Univ., 
Canberra. Plasma Research Laboratory). 1981. Dep. NTIS 
(US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6397 (INIS-mf—6424, pp vp) Far-infrared interfero- 
meter for measurement of electron density in the LT-4 toka- 
mak, Whitbourn, L.B. (Australian National Univ., Canberra. 
on. Research Laboratory). 1981. Dep. NTIS (US Sales 
y). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6398 (INIS-mf—6424, pp vp) Observations of electron 
cyclotron radiation from the LT-4 tokamak. Whitbourn, L.B.; 
Vance, C.F.; How, J.A. (Australian National Univ., Canber- 
ra. Plasma Research Laboratory). 1981. Dep. NTIS (US 
Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6399 (INIS-mf—6424, pp vp) Production of plasma cur- 
rents by means of rotating magnetic fields. Jones, I.R. 
(Flinders Univ. of South Australia, Bedford Park). 1981. 
Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 
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6400 (INIS-mf—6424, pp vp) Research in hydromagne- 
tic waves and oscillations in plasmas at Flinders University. 
McCarthy, A.L. (Flinders Univ. of South Australia, Bed- 
ford Park). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


(INIS-mf—6424 + pe vp) Relatavistic filamentation 
of laser beams in plasma. Lalousis, P.; Kane, E.L.; Jones, D.; 
Hora, H. (New South Wales Univ., Kensingto n (Australia). 
Osh. of Theoretical Physics). 1981. Dep. TIS (US Sales 


From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6402 (INIS-mf—6424, pp vp) Nonponderomotive terms 
of the nonlinear force of laser- interaction and reso- 
nance absorption. Kentwell, G.; Hora, H. (New South Wales 
Univ., Kensington (Australia). Dept. of Theoretical Phys- 
ics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6403 (INIS-mf—6424, pp vp) Longitudinal components 
of the electromagnetic field of finite laser beams in vacuum. 
Mavaddat, R.; Hora, H. (New South Wales Univ., Kensing- 
ton (Australia). aa of Theoretical Physics). 1981. Dep. 
NTIS (US Sales , 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6404 (INIS-mf—6424, pp vp) Polarisation shift of spec- 
tral lines in high density plasmas. Henry, B.; Jones, D.; 
Hora, H. (New South Wales Univ., Kensington (Australia). 
a of Theoretical Physics). 1981. Dep. NTIS (US Sales 


y). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6405 (INIS-mf—6424, pp vp) Numerical studies of 
laser plasma interactions. Lalousis, P.; Hora, H. (New South 
Wales Univ., Kensington (Australia). Dept. of Theoretical 
Physics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6406 (INIS-mf—6424, pp vp) Wave packets in inhomo- 
geneous plasma and collisionless absorption by nonlinear 
forces. Viera, G.; Dragila, R.; Hora, H. (New South Wales 
Univ., Kensington (Australia). Dept. of Theoretical Phys- 
ics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6407 age lags p vp) Interferometry of strong- 
ly refracting p! Gillean, G. (Australian National 
Univ., Feaee Tee Dept. of Engineering Physics). 1981. Dep. 
NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6408 (INIS-mf—6424, pp vp) Non-linear magneto- 
acoustic oscillations in an her glow plasma. Anderson, 
F.S.B. (Flinders Univ. of South Australia, Bedford Park. 
= of Physical Sciences). 1981. Dep. NTIS (US Sales 


From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6409 (INIS-mf—6424, pp vp) Use of r.f. travelling 
waves 4 sustain d.c. axial current in a resistive plasma. Hu- 

W.N. (Flinders Univ. of South Australia, Bedford 
ark. School of Physical Sciences). 1981. Dep. NTIS (US 
Sales Only). 
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From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6410 (INIS-mf—6424, ae ) ae inde of instabil- 
ities in a z-pinch. Huxford, Univ. of 
South Australia, Bedford Park's Stool of Physical Sci- 
ences). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6411 (INIS-mf—6424, pp vp) Laser-plasma interaction 
experiments at the Rutherford , U.K. Pugatschew, 
A. (Flinders Univ. of South Australia, Bedford Park. School 
of Physical Sciences). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6412 tener eae Sy vp) Resistive instability anal 
ysis for axisymmetric toroidal plasmas, Storer, R.G.; Gould, 
M. (Flinders Univ. of South Australia, Bedford Park. 
oan). of Physical Sciences). 1981. Dep. NTIS (US Sales 
y). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6413 (INIS-mf—6424, pp vp) Current free operation in 
the wendelstein VIIA stellarator. How, J.A. (Australian Na- 
tional Univ., Canberra. Plasma Research Laboratory). 1981. 
Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6414 (INIS-mf—6424, pp vp) M.LT. submillinietre 
Thomson scattering experiment. Falconer, I.S. (Sydney Univ. 
(Australia). Dept. of Plasma Physics). 1981. Dep. NTIS (US 
Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6415 (INIS-mf—6424, an, pp vp) Studies of electron cyclo- 
tron emission from the D tokamak, Stokes, P.G. (Sydney 
Univ. (Australia). Dept. of Plasma Physics). 1981. Dep. 
NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6416 (INIS-mf—6424, “spe vp) X-ray diagnostics on LT- 
4. Hogg, G.R. (Australian National Univ., Canberra. Plasma 
Research Laboratory). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6417 (INIS-mf—6424, pp vp) Recent advances in the 
theory of electron transport in the presence of ionization and 
attachment. Taashira, H. (Hokkaido Univ., Sapporo (Japan). 
Faculty of Engineering). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6418 (INIS-mf—6424, pp vp) Use of emitted photons as 
a probe for the study of electron swarms in a gas. Fletcher, J. 
(Flinders Univ. of South Australia, Bedford Park. Inst. for 
Atomic Studies). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6419 (INIS-mf—6424, pp vp) L9 moment approxima- 
tion. Liley, B.S.; Radford, G. aikato Univ., Hamilton 
(New Zealand)). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 





(INIS-mf—6424, pp vp) Magnetic control of d.c. 
in SFe/ mixtures. Woolsey, G.A.; 
x .B. (New England Univ., Armi- 
dale (Australia). Dept. of Physics). 1981. Dep. NTIS (US 
Sales Only). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6421 (INIS-mf—6424, pp vp) Pre-breakdown ionization 
growth in neon. Kravis, S.P.; Haydon, S.C. (New England 
Univ., Armidale (Australia). Dept. of Physics). 1981. Dep. 
NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6422 (INIS-mf—6424, pp ?) Spin-flip radiation from 
in a magnetized ung, P.C.W. (Hong Kong 
Univ.). 1981. Dep. NTIS (US Sales Only). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6423 (INIS-mf—6424, pp vp) Magnetic-shear stabilisa- 
tion of high- drift waves. Shivamoggi, B.K. (Aus- 
tralian National Univ., Canberra. Dept. of Theoretical Phys- 
ics). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6424 (ITF—79-87-R) Electron cyclotron instabilities of 
finite pressure inhomogeneous plasma in crossed fields. Kir- 
ochkin, Yu.A.; Pokroev, A.G.; Stepanov, K.N. (AN Uk- 
rainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1979. 37p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. 

The stability of inhomogeneous plasma sheet with 8 < = 1 
in crossed electric and magnetic fields is investigated. The differen- 
tial equation describing potential oscillations is obtained. Using the 
local approximation the sheet is shown to be unstable against the 
excitation of short wavelength electron cyclotron oscillations. The 
validity criterion of this method for a given type of waves is de- 
rived. 


6425 (JAERI-M—8621) IAEA INTOR Workshop 
report, group 1. Energy and particle confinement. (Japan 
Atomic Energy Research Inst., Tokyo). Jan 1980. 93p. 
NTIS (US Sales Only), PC AOS/MF A0O1. 

Data base assessements of energy and particle confinement 
for INTOR plasma are made. They include assessment of empirical 
scaling laws, detailed studies on INTOR parameters by zero and 
one-dimensional model, heat and particle flux to the first wall and 
divertor plate, effects of impurities on plasma, effects of toroidal 
field ripple on plasma performance, confinement of alpha particles, 
level of syncrotron radiation, and consideration of INTOR param- 
eters. 


6426 (JAERI-M—8623) IAEA INTOR_ workshop 
report, group 4. Heating. Horiike, H.; Kishimoto, H.; Mat- 
suda, S.; Nagashima, T.; Ohara, Yoshihiro. (Japan Atomic 
Energy Research Inst., Tokyo). Feb 1980. 2ip. NTIS (US 
Sales Only), PC A02/MF AO1. 

Data base assessments of additional heating system and heat- 
ing physics for INTOR tokamak were made. This report covers 
neutral beam injection and radiofrequency heating. 


6427 (JAERI-M—8624) IAEA INTOR_ workshop 

group 11. Stability control. Takeda, T.; Kurita, G.; 
Matsuura, T.; Ninomiya, H.; Tsunematsu, T. (Japan Atomic 
Energy Research Inst., Tokyo). Jan 1980. 65p. NTIS (US 
Sales Only), PC A04/MF AOl1. 

Data base assessments of INTOR are presented. Included are 
the theoretical beta -limits, experimental results of current disrup- 
tion in DIVA, wide range of parameter study of plasma shaping, 
effect of conducting shell on positional and ballooning mode, and 
the method of disruption control. Good shell effect of the SS blan- 
ket is examined. Also shown is the possibility of the equilibrium 
control of minor radius expansion. Design of hybrid poloidal coil 
system with exterior coils has been carried out. 
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6428 (JEN—475) Supersonic flow with shock waves. 

ty Hidalgo, eee tr Oe Univ 

menara, E.; » M.; Saviron, J.M. za Univ. 

Spain). Facultad da Ciencias). 1980. 66p. (In Spanish). 
S (US Sales Only), PC A04/MF AOI. 

A preliminary information about a Monte Carlo procedure 
to simulate supersonic flow past a body of a low density plasma in 
the transition regime is gived. A computer program has been writ- 
ten for a Univac 1108 machine to account for a plasma composed 
by neutral molecules and positive and negative ions. Different and 
rather general body geometries can be analyzed. Special attention is 
payed to the detached shock waves growth in front of the body. 


6429 (JINR—R-4-12910) Kinetics of processes of the 
muon catalysis in the molecular mixture of deuterium and tri- 
tium. Gershtein, S.S.; Petrov, Yu.V.; Faifman, M.P.; Pono- 
marev, L.I.; Somov, L.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1979. 20p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. 

Simple analytical description of the kinetics of muon cataly- 
sis in the D2+T2 mixture is presented. Conditions, at which the 
main characteristics of the process may be measured, are discussed. 
Emphasis is placed on possibilities of gaining the information on the 
p-catalysis process by measuring the integral yield and time distri- 
bution of neutrons from the synthesis reaction of d+t—‘*He+n. 
Various types of experiments based on this reaction permitting to 
obtain different characteristics, are obtained. Simple analytical ex- 
pression of the p-catalysis process in the mixtures of various param- 
eters are found out. 


6430 (Juel—1666) Estimate on the concept of convec- 
tion cooling in the boundary-layer of toroidal fusion plasmas. 
Wolf, G.H. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Plasmaphysik). Jul 1980. 16p. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. 

A simple model is considered in which the heating power 
transmitted to a toroidally confined plasma is eventually being car- 
ried away by means of a convective plasma flow in the boundary 
layer. The boundary layer of thickness delta fills the interspace be- 
tween the outermost - closed - magnetic surface and the first wall 
which encloses the plasma column toroidally. The model requires 
that delta > approx. 10'*/n [cm], a quantity also of relevance for 
the cold-gas-blanket concept. For the convection cooling process 
proposed here, however, all magnetic field lines inside the bound- 
ary layer have to lead to the first wall after a finite number of tor- 
oidal pathlengths in order to permit a thermal plasma flow to the 
wall. Such a magnetic field configuration corresponds approximate- 
ly to a helical magnetic limiter, as can be produced e.g. by resonant 
helical perturbation fields of short decay length. The model con- 
nects the total heating power with average values of the plasma pa- 
rameters T and n in the boundary layer and of the angle epsilon 
which gives the direction of the plasma flow towards the wall. The 
values of epsilon and of delta may be controlled by the field con- 
figuration of the magnetic limiter. This results in an estimate on the 
plasma temperature T in front of the first wall: for epsilon n 
approx. 10’? [cm~*] one obtains T to be of the order of 10 [eV] or 
below, applied for the parameters of TEXTOR and INTOR. 


(KFTI—80-25) Study of the electric conductivity 


and fast particle production in the magnetized plasma of tor- 
oidal current Bocharov, V.K.; Burchenko, P.Ya.; 


Volkov, E.D.; Rubtsov, K.S. (AN Ukrainskoj SSR, Khar- 
kov. Fiziko-Tekhnicheskij Inst.). 1980. 30p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. 

Regularities of behaviour of electric conductivity and gen- 
eration of accelerated electrons and fast ions in magnetized plasma 
of current discharge are studied. For this purpose experimental 
measurements of macro- and microscopic performances of helium 
plasma in different regimes of the discharge in Sirius and Vint 20 
closed magnetic traps have been carried out. The effect of sup- 
pressed electrons and electric field intensity on a character of elec- 
tric plasma conductivity anomaly behaviour is shown. An active 
phase of quasistationary electron acceleration is observed in the dis- 
charge regime where electric plasma conductivity is determined by 
the Coulomb pair collisions. In the regime of developed plasma tur- 
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bulence, when the effective frequency of collisions is higher than 
the Coulomb frequency, electron acceleration vanishes completely. 
This regime of discharges is characterized with epithermal noises 
and generation of a marked share of fast ions in plasma. A level of 
turbulent noises is proportional to the effective frequency of colli- 
sions and a magnetic field, and temperature and energy content of 
fast ions in plasma increase with the growth of electric and magnet- 
ic fields. In conclusion, the current discharge regimes have been 
classified depending on the electric field intensity. The results ob- 
tained are compared with theory conclusions. 


6432 (KFTI—80-33) Effect of the stratified-inhomogen- 
eous electric conductivity on the diffusion of the quasi-static 
electromagnetic field in torus. Romanov, S.S. (AN Ukrains- 
koj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1980. 11p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 

Diffusion of a field directed along a big torus azimuth to a 
circular section plasma filament is examined. Electric conductivity 
is considered the function of a transverse coordinate only. The cen- 
tral part of the filament is ideally conducting, the periphery has the 
end conductivity. Analytical expressions for the time of field diffu- 
sion are valid at an arbitrary curvature of the central torus line. La- 
mellar inhomogeneity of electric conductivity decreases the field 
diffusion time along the current filament. 


6433 (KFTI—80-36) Experimental study of the correla- 
tion oO under the relaxation of the velocity spread 
beam in Krivoruchko, S.M.; Bashko, V.A.; Bakai, 
A.S. (AN Ukrainskoj SSR, Kharkov. Fiziko-Telchnicheskij 
Inst.). 1980. 24p. dn Russian). NTIS (US Sales Only), 
A02/MF AOl1. 

Experimental results of investigations into the appearance of 
field correlation and particle motion during the relaxation of an 
electron beam in plasma with a great initial spread in velocities are 
stated. Manifestations of field correlations and motion of resonance 
particles have been studied in a wide range of beam current when 
introducing weak initial field correlations in the form of monochro- 
matic oscillations and short wave trains. A nonmonotonous “spike” 
structures of the beam distribution function during a short time has 
been discovered. A mechanism of wave interaction through reso- 
nance particles stipulating observed correlation phenomena has 
been studied. Comparison of experimental results and basic predic- 
tions of the quasilinear theory of moderate turbulence testifies to 
the theory validity. 


6434 (KFTI—80-42) Theory of the ion cyclotron plasma 
turbulence with the transverse current. Mikhailenko, V.S.; 
Stepanov, K.N. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1980. 36p. Van Russian). NTIS (US 
Sales Only), PC A03/MF AO1. 

The problem on saturation of the ion cyclotron plasma insta- 
bility with a transverse current is considered. The current can arise 
in the plasma in crossed radial electric and longitudinal magnetic, 
fields or in the low-frequency magnetoacoustic wave field. The role 
of different nonlinear effects is estimated and it is shown that the 
most-essential of them are ion cyclotron wave scattering on free 
ions and widening of resonances because of ion diffusion in the tur- 
bulence oscillations field. Electron and ion turbulent heating rates 
are determined. 


6435 (KFTI—80-43) Boundary surface determination of 
plasma configuration in tokamak with the external magnetic 
measurements, Kuznetsov, Yu.K.; Naboka, A.M. (AN Uk- 
rainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1980. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A method for determining a boundary plasma surface in a 
tokamak by means of external magnetic measurements has been 
considered. The method is based on the assumption of vortex-free 
character of an unknown magnetic field in a region enveloping a 
plasma filament. After the measurements on two arbitrary surfaces 
of the above region carried out by magnetic probes it is possible to 
estimate the field and magnetic surfaces up to a plasma current 
boundary. 
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6436 (KIYI—79-5) Influence phere the drift oe and 
its stabilization on plasma transport the toroidal 
stellarator. Voloshko, A.Yu. (AN Uerainsko} SSR, Kiev. 
Inst. Yadernykh Issledovanij). 1979. 40p. (In outed. NTIS 
(US Sales Only), PC A03/MF AOl1. 

In high shear (THETAsub(max) approximately equal to 
0.25) toroidal 1=3 stellarator “Saturn” the wave structure of drift 
fluctuations was measured. The dependences of amplitude fluctu- 
ation on plasma parameters and on parameters of 
ration were studied. It was shown that the level of drift fuctuations 
and resulting plasma turbulent flux can be reduced essentially by in- 
creasing the shear value. The energy loss by electrons, on the all 
interval of shear changing, is due to the interaction of resonant 
electrons and drift fluctuations. The pseudoclassical character of 
the electron thermal conductivity, which was observed, is the result 
of the linear dependence between vsub(eff) and K Vsub(Te) realized 
in this experiment. Here vsub(eff) K is is theeffective frequency of 
electron interactions, longitudinal component of the wave vector 
and Vsub(Te) is electron thermal velocity. 


6437 (LA-UR—81-2793) Multiple-point Thomson scat- 
tering measurement for the ZT-40 reversed-field pinch. 
Freese, K.B.; Massey, R.S.; Gribble, R.; Smith, J.D. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 7 (CONF-810429—40). NTIS, PC A02/MF 
A01. Order Number DE82002396. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

‘ A multiple-point Thomson scattering device, capable of 
giving radial electron temperature profiles, has been developed for 
the ZT-40 reversed field pinch experiment. The measurement is ac- 
complished by observing the Thomson scattered spectrum from 
along an entire chord of focused ruby-laser light traversing the 
minor diameter of the plasma. A specially built, nearly diffraction 
limited laser is focused through the plasma using a long focal 
length lens. The detector uses specially designed collection optics 
to focus the entire scattering volume into an image dissecting array 
of fiber optics, which serves as the entrance slit to an anastigmatic 
spectrograph. The dispersed spectra from all the spatial locations 
are detected with a gated microchannel plate image intensifier, and 
recorded on an optical multichannel anlyzer using a SIT tube de- 
tector. A computer interface is used for data transmission for analy- 
sis. Results from the ZT-40 experiment will be presented. 


6438 (LA-UR—81-2834) Turbulence and self-consistent 
fields in plasmas. Pesme, D.; DuBois, D. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
39p. (CONF-810385—3). NTIS, PC A03/MF AO1. Order 
Number DE82000760. 

From Conference on non-linear problems: present and 
future; Los Alamos, NM, USA (Mar 1981). 

This paper is concerned with the role of self-consistency of 
the electric field in 1-D plasma turbulence. We first show that in 
the non-self consistent electric field problem excellent agreement is 
found between numerical experiments and quasilinear theory when- 
ever the imposed electric field Fourier components have random 
phase. A discrepancy is exhibited between quasilinear prediction 
and numerical simulations in the self-consistent electric field case. 
This discrepancy is explained by the creation of a long correlation 
time of the electric field resulting from a strong wave-particle inter- 
action. A comparison is made between quasilinear and renormalized 
propagator theories, and the Dupree Clump theory. These three 
theories are found to be self-contradictory in the regime of strong 
wave-particle interaction because they make an a priori quasigaus- 
sian assumption for the electric field. ’ 


6439 (LA-UR—81-3028) Los Alamos compact toroid, 
fast-liner, and high-density Z-pinch programs. Linford, R.K.; 
Sherwood, A.R.; Hammel, J.E. (Los Alamos Scientific 
Lab., NM (USA)). Mar 1981. Contract W-7405-ENG-36. 
20p. (CONF-810364—3). NTIS, PC A02/MF AOl. Order 
Number DE82002357. 

From International school of fusion reactor technology's 
course on unconventional approaches to fusion; Erice, Italy (16 
Mar 1981). 
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The Compact Toroid (CT) and High Density Z-Pinch 
(HDZP) are two of the plasma configurations presently being stud- 
ied at Los Alamos. The p of these two programs, plus the 
recently terminated (May 979) Fast Liner (FL) program, is sum- 
marized in this section along with a brief description of the experi- 
mental facilities. The remaining sections summarize the recent re- 
sults and the experimental status. 


6440 (LA-UR—81-3152) Equilibrium and power balance 
constraints on a quasi-static, ohmically-heated FRC. | McKen- 
Hp Nag Rej, D.J.; Tuszewski, M. (Los Alamos Scientific 

Nia USA" 1981. Contract W-7405-ENG-36. Sp. 
(CONF-811087--10. NTIS, PC A02/MF AOl. Order 
Number DE82002323. 

From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 

In present experiments, FRC’s (field-reversed configurations) 
are generated on dynamic time scales using pulsed high-power 
theta-pinch technology, which does not easily extrapolate to reac- 
tor-size devices. The attractiveness of FRC reactor scenarios would 
be enhanced by the development of quasi-static (i.e. formation time 
>> Alfven time) formation techniques requiring moderate power 
levels. In this report the quasi-static formation of FRC plasmas is 
analytically investigated. The set of equations which yield the time 
evolution of the ohmically-heated-plasa parameters, under the con- 
straints of radial equilibrium and plasma energy losses, are present- 
ed. Subject to the simplifying assumptions used in the model, this 
equation set is completely general and would apply to any ohmical- 
ly-heated FRC. A sample calculation is presented in which the 
FRC azimuthal current, I/sub theta/, is generted by the rotating- 
magnetic-field (RMF) technique. 


(LA-UR—81-3153) Particle transort in field-re- 
Tuszewski, M.; Linford, R.K.; Li 
© .G. (Los Alamos National Lab., NM (U A“ 
1981. Contract W-7405-ENG-36. 5p. (CONF-811087—9). 
NTIS, PC A02/MF AO1. Order Number DE82002322. 
From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 
field reversed configuration (FRC) is a compact toroid 
that contains no toroidal field. These plasmas are observed to be 
grossly stable for about 10-100 psec. The lifetimes appear limited 
by an n = 2 rotational instability which may be caused by particle 
loss. Particle transport is therefore an important issue for these con- 
figurations. We investigate particle loss with a steady-state, 1-D 
model which approximates the experimental observation of elongat- 
ed FRC equilibrium with about constant separatrix radius. 


(LA-UR—81-3155) Properties of spheromaks gen- 
erated by a coaxial source. Hoida, H.W.; Henins, 
L; Jarboe, T.R.; Linford, R. K.; Lipson, oS Marshall, J.3 
Platts, D.A.; Sherwood, A.R Tuszewski, M . (Los Alamos 
National Lab., NM (USA)). ‘981. Contract W-7405-ENG- 
36. 7p. (CONF-811087—6). NTIS, PC A02/MF AO1. Order 
Number DE82002326. 

From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 

In gun-generated spheromaks impurity contamination plays 
an important role in determining the energy loss. Metallic impuri- 
ties can be reduced by an appropriate change of source parameters. 
The reduction of the level of metal impurities results in a spectrum 
showing a preponderance of oxygen and carbon lines and OIV ra- 
diation is observed to increase indicating a warmer plasma. Howev- 
er, the plasma lifetime is not changed. Discharge cleaning tech- 
niques appear to be necessary. It is still possible that electron heat 
conduction during the reconnection processs will be found to be 
important once the impurities are reduced. 


6443 (LA-UR—81-3158) Rotational instabilities in the 
FRC: results of hybrid simulations. Harned, D.S. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. Sp. (CONF-811087—4). NTIS, PC A02/MF 
AOl. Order Number DE82002330. 

From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 

Simulations of rotational instabilities in the Field Reversed 
Configuration (FRC) using our quasineutral hybrid simulation code, 
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AQUARIUS, have shown that m = 2 instabilities can occur for 
levels of ion rotation well below thresholds predicted by previous 
theory. 


boundary FRC equilibriam problem in a metal eylinder. Spen- 

jum a cy 4 - 
cer, R.L.; Hewett, D.W. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 5p. (CONF- 
811087—3). NTIS, PC A02/MF A0Ol. Order Number 
DE82002328. 

From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 

A new approach to the computation of FRC equilibria that 
avoids previously encountered difficulties is presented. For arbi- 
trary pressure profiles it is computationally expensive, but for one 
special pressure profile the problem is simple enough to require 
only minutes of Cray time; it is this problem that we have solved. 
We solve the Grad-Shafranov equation, A/sup */psi = r*p‘(psi), in 
an infinitely long flux conserving cylinder of radius a with the 
boundary conditions that psi{a,z) = -psi/sub w/ and that delta psi/ 
delta z = 0 as [z] approaches infinity. The pressure profile is p‘(psi) 
= cH(psi) where c is a constant and where H(x) is the Heaviside 
function. We have found four solutions to this problem: There is a 
purely vacuum state, two z-independent plasma solutions, and an r- 
z-dependent plasma state. 


6445 (LA-UR—81-3180) Initial tion of FRX-C, 


opera’ 
Armstrong, W.T.; Bartsch, R.R.; Cochrane, J.C. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. Sp. (CONF-811087—1). NTIS, PC A02/MF 
A01l. Order Number DE82002331. 
From 4. annual compact toroid symposium; Livermore, CA, 
USA ky 1981). 


d-reversed theta-pinch experiment that has re- 
cently been placed into operation, has as its objectives to: (1) deter- 
mine the scaling of field reversed configuration (FRC) confinement 
with size and clarify the mechanism(s) that limit confinement of an 
FRC; (2) increase the FRC lifetime by increasing the size by a 
factor of two (eight in volume) over past experiments; (3) form 
FRCs with temperatures in the 0.1 to 1.0 keV range and densities in 
the range of 10" to ““cm™% and (4) build on the results of the 
smaller FRX-A and FRX-B' experiments. imi results are 
given based on the limited number of plasma shots (42) since the 
machine was placed into operation on September 2, 1981. Param- 
eters of the experimental hardware are also given below. 


(LA-UR—81-3184) Nonadiabatic scattering and 
R.W.; Hewett, D.W. 


W-7405-ENG-36. 4p. (CONF- $11087—7). NTIS, PC A02/ 
MF AO1. Order Number DE82002335. 

From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 

When magnetohydrodynamics is used to describe plasma 
flow across a separatrix to open field lines, the transport is modeled 
by a diffusion equation with a sink for particles on the open lines. 
In that case, it is assumed that plasma is carried to and from the 
separatrix by diffusive processes. The purpose of this note is to dis- 
cuss the nonadiabatic processes occurring at a spindle cusp to trans- 
fer plasma across a separatrix. After an ion is delivered to the vicin- 
ity of the separatrix by diffusion it enters the spindle cusp and will 
skip back and forth across the separatrix, producing a structured 
transport not seen with MHD. 


6447 (ORNL/TM—7913) Using a constants-of-motion 
space to clarify measurements involving energetic ion orbits 
J tokamaks. Rome, J.A.; Lyon, J.F.; Fowler, R.H. (Oak 

a National Lab., ™N (USA)). Oct 1981. Contract W- 

ENG-26. 38p. NTIS, PC A03/MF AOl. Order 
Ls DE82001 61. 

In tokamaks with low plasma current, energetic ion guiding 
center orbits can have large deviations from a poloidal flux surface. 
Analyses of the fast-ion orbit topology in a local constants-of- 
motion space (€, , P sub phi) and in a more physical space (R,v 
sub parallel/v,e) are used to define the wall loss regions, the 
trapped-particle regions, and the various types of fast-ion orbits that 





813 / ERA VOL. 7, NO.3 


must be taken into account in interpreting high-energy charge-ex- 
change or neutron measurements in tokamaks. 


6448 (PPPL—1837) Tearing-mode stability of a forming 
Spheromak plasma. Heidbrink, W.W.; Jardin, S.C.; Chance, 
M.S. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Oct 1981. Contract AC02-76CH03073. 18p. NTIS. PC A02/ 
MF AOl1. Order Number DE82001506. 

The results of numerical calculations of A’ for a class of 
equilibria typical of those encountered during the early formation 
stage of the S1 Spheromak are presented. The equilibrium plasma is 
assumed to be cylindrically symmetric and pressureless. It encloses 
a current carrying perfect conductor (flux core) and is surrounded 
by a vacuum with zero longitudinal field. Stability boundaries in 
the space formed by the equilibrium parameters are mapped. The 
plasma is tearing mode stable provided B/sub z//B/sub theta/ at 
the flux core is below a certain critical value which depends on the 
equilibrium parameters. For typical equilibria, this critical value is 
0.65. 


6449 (PPPL—1852) Pressure measurements in magnet- 
ic-fusion devices. Dylla, H.F. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Nov 1981. Contract AC02- 
76CH03073. 36p. (CONF-811113—30). NTIS, PC A03/MF 
A01l. Order Number DE82002833. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

Accurate pressure measurements are important in magnetic 
fusion devices for: (1) plasma diagnostic measurements of particle 
balance and ion temperature; (2) discharge cleaning optimization; 
(3) vacuum system performance; and (4) tritium accountability. This 
paper reviews the application, required accuracy, and suitable in- 
strumentation for these measurements. Demonstrated uses of ioniza- 
tion-type and capacitance-diaphragm gauges for various pressure 
and gas-flow measurements in tokamaks are presented, with specific 
reference to the effects of magnetic fields on gauge performance 
and the problems associated with gauge calibration. 


6450 (Rijnhuizen—80-123) Diagnostic for time-resolved 
spatial profiles measurements on the ion temperature on JET. 
Brocken, H.J.B.M.; van der Ven, H.W. (Stichting voor 
Fundamenteel Onderzoek der Materie, Jutphaas (Nether- 
lands). Inst. voor Plasma-Fysica). May 1980. 25p. NTIS (US 
Sales Only), PC A02/MF AO1. 

A neutral particle scattering experiment for a continuous 
measurement of the ion temperature and ion density of the JET 
plasma in the hydrogen and deuterium phase is proposed. Space- 
and time-resolved measurements are possible by injection of a 
mono-energetic particle beam into the plasma and from the analysis 
of the velocity distribution of the scattered particles. The require- 
ments on the injection system are specified and a suitable analyzer 
system is described. 


6451 (RL—80-049) Thermal conduction down steep tem- 
perature gradients. Bell, A.R.; Evans, R.G.; Nicholas, D.J. 
iaeaee Research Council, Chilton (UK). Rutherford and 
nore Labs.). Aug 1980. 28p. NTIS (US Sales Only), PC 
A03/MF AO1. 

The Fokker-Planck equation has been solved numerically in 
one spatial and two velocity dimensions in order to study thermal 
conduction in large temperature gradients. An initially cold plasma 
is heated at one end of the spatial grid producing temperature gra- 
dients with scale lengths of a few times the electron mean free 
path. The heat flow is an order of magnitude smaller than that pre- 
dicted by the classical theory which is valid in the limit of small 
temperature gradients. 


6452 (UCID—19215) Potential solver for sloshing-ion 
thermal barriers. Boghosian, B.M.; Campbell, R.B.; Gilmore, 
J.M. (Lawrence Livermore National Lab., CA (USA)). 2 
Oct 1981. Contract W-7405-ENG-48. 47p. NTIS, PC A03/ 
MF AO1. Order Number DE82001755. 

The quasineutrality equations at points (a) and (b) in a slosh- 
ing-ion thermal barrier are derived and an algorithm for their.solu- 
tion is given. The solution technique is sufficiently reliable and effi- 
cient to be used in a fluid code where it must be invoked at each 
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time step. Circumstances under which the equations admit multiple 
solutions are noted and discussed. 


(UCRL—15389) Low-energy x-ray and electron 
physics and applications to diagnostics devclopment for Ise. 
produced plasma research. report, April 30, 1980-April 
29, 1981. Henke, B.L. awail Unt Univ., Honolulu (USA). 
Dept. of Physics and Astronomy). Aug 1981. Contract W- 
7405-ENG-48. 66p. NTIS, PC A04/MF AOl. Order 
Number DE82001 01. 

This final report describes a collaborative extension of an on- 
going research program in low-energy x-ray and electron physics 
into particular areas of immediate need for the diagnostics of plas- 
mas as involved in laser-produced fusion research. It has been for 
the continued support for one year of a post-doctoral research asso- 
ciate and for three student research assistants who have been ap- 
plied to the following specific efforts: (1) the continuation of our 
research on the absolute characterization of x-ray photocathode 
systems for the 0.1 to 10 keV photon energy region. The research 
results were applied collaboratively to the design, construction and 
calibration of photocathodes for time-resolved detection with the 
XRD and the streak and framing cameras; (2) the design, construc- 
tion and absolute calibration of optimized, bolt-on spectrographs for 
the absolute measurement of laser-produced plasma spectra. 


6454 (UCRL—50051-81-1) Mirror fusion. Quarterly 
report, January-March 1981. Harrison, M.A.; McGregor, 
C.K. (eds.). (Lawrence Livermore National Lab., CA 
(USA)). 26 May 1981. Contract W-7405-ENG-48. 74p. 
NTIS, PC A04/MF A0O1. Order Number DE82001631. 

The information in each Quarterly is presented in the same 
sequence as in the Field Work Package Proposal and Authorization 
System (WPAS) submissions prepared for the US Department of 
Energy; the main sections are Applied Plasma Physics, Confine- 
ment Systems, Development and Technology, and Mirror Fusion 
Test Facility (Planning and Projects). On occasion, we shall include 
information pertaining to the LLNL role as Lead Laboratory for 
the Open Systems Mirror Fusion Program. Each of these sections is 
introduced by an overall statement of the goals and purposes of the 
groups reporting in it. As appropriate within each section, state- 
ments of the goals of individual programs and projects are followed 
by articles containing summaries of significant recent activity and 
descriptive text. 


6455 (UCRL—85780) Streaked spectrometry using mul- 
tilayer x-ray-interference mirrors to investigate energy trans- 
port in laser-plasma applications, Stradling, G.L.; Barbee, 
T.W. Jr.; Henke, B.L.; Campbell, E.M.; Mead, W.C. (Law- 


rence Livermore National . CA (USA)). Aug 1981. 
Contract W-7405-ENG-48. 16p. (CONF-810651—8). NTIS, 
PC A02/MF AO1. Order Number DE82000849. 

From 1981 topical conference on low-energy X-ray diagnos- 
tics; Livermore, CA, USA (8 Jun 1981). 

Transport of energy in laser-produced plasmas is scrutinized 
by devising spectrally and temporally identifiable characteristics in 
the x-ray emission history which identify the heat-front position at 
various times in the heating process. Measurements of the relative 
turn-on times of these characteristics show the rate of energy trans- 
port between various points. These measurements can in turn con- 
strain models of energy transport phenomena. We are time-resolv- 
ing spectrally distinguishable subkilovolt x-ray emissions from dif- 
ferent layers of a disk target to examine the transport rate of energy 
into the target. A similar technique is used to measure the lateral 
expansion rate of the plasma spot. A soft x-ray streak camera with 
15-psec temporal resolution is used to make the temporal meas- 
urements. Spectral discrimination of the incident signal is provided 
by multilayer x-ray interference mirrors. 


6456 (UCRL—85938) Diagnostic timing system 
TMX-Upgrade. Bell, H.H. Jr.; Coutts G.W.; Hinz, A.F. 
(Lawrence Livermore National Lab., CA (USA)). 13 Oct 
1981. Contract W-7405-ENG-48. 5p. (CONF-811040—17). 
NTIS, PC A02/MF AO01. Order Number DE82001792. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 
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This system provides trigger signals at various times and 
clock signals at various frequencies for the CAMAC transient re- 
corders of the plasma diagnostics system for the TMX-Upgrade. 
The timing system is designed so that all clocks are in fixed-phase 
relation to their corresponding triggers and to each other. There- 
fore, data recorded from the different diagnostics can be directly 
time compared. Trigger signals can be generated in 100-ns incre- 
ments, with an uncertainty of 500 ps. The clock signals have a time 
uncertainty of less than 1 ns. The system is arranged so that these 
accuracies are maintained over the entire diagnostic room. The 
timing system is modular and uses mostly digital delay generators, 
signal fan outs, and frequency dividers. Because of the modular ap- 
proach, the system can be arranged in several ways (producing 
many possible trigger times and sample rate clocks) and still main- 
tain a system in which all clocks and triggers are in a fixed-phase 
relationship. 


(UCRL—85950) Microwave interferometer for 
measurement on TMX Upgrade. Coffield, 
. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 25 Sep 1981. Contract W-7405- 
ENG-48. 5p. (CONF-811040—15). NTIS, PC A02/MF 
A01. Order Number DE82001594. 
From 9. symposium on engineering problems of fusion re- 
search; a, IL, USA (26 Oct 1981). 
ur-channel microwave interferometer operating at 140 
GHz od a designed for installation on the upgrade to the 
Tandem Mirror Experiment (TMX Upgrade). The instrument can 
be used to measure plasma density simultaneously at four locations: 
by reconnecting the waveguide runs, density can be measured at 
other locations of interest. The design is an outgrowth of a system 
used on TMX, but includes some newly developed hardware. An 
over-mode circular waveguide system is used to transport the sig- 
nals over long distances with only moderate losses. Several precau- 
tions have been taken to limit the effect of possible interference 
from the electron cyclotron resonant heating (ECRH) system used 
to heat the plasma. A high-resolution linear phase comparator has 
been designed that will operate over the wide range of signals ex- 
pected. A CAMAC-based data-acquisition system provides for 
automatic data sampling and archival after each shot. 


plasma diagnostic 


6458 (UCRL—85952) Machine and 
instrumentation systems for the Tandem Mirror Experiment 
Upgrade. Coutts, G.W.; Coffield, F.E.; Lang, D.D.; Hor- 
nady, R.S. (Lawrence Livermore National Lab., CA 


(USA)). 2 Oct 1981. Contract W-7405-ENG-48. 5p. 
(CONF-811040—16). NTIS, PC A02/MF AOl. Order 
Number DE82001791. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

To evaluate performance of a second generation Tandem 
Mirror Machine, an extensive instrumentation system is being de- 
signed and installed as part of the major device fabrication. The 
systems listed will be operational during the start-up phase of the 
TMX Upgrade machine and provide bench marks for future per- 
formance data. In addition to plasma diagnostic instrumentation, 
machine parameter monitoring systems will be installed prior to 
machine operation. Simultaneous recording of machine parameters 
will permit evaluation of plasma parameters sensitive to machine 
conditions. 


= (UCRL—86091) Streaked, x-ray-transmission-grat- 
ing spectrometer. Ceglio, N.M.; Roth, M.; Hawryluk, A.M. 
(Lawrence Livermore National Lab., CA (USA)). Aug 
1981. Contract W-7405-ENG-48. 1 1p. (CONF- 810651—11). 
NTIS, PC A02/MF AO1. Order anther DE82000844. 

From 1981 topical conference on low-energy X-ray diagnos- 
tics; Livermore, CA, USA (8 Jun 1981). 

A free standing X-ray transmission grating has been coupled 
with a soft x-ray streak camera to produce a time resolved x-ray 
spectrometer. The instrument has a temporal resolution of ~ 20 
psec, is capable of covering a broad spectral range, 2 to 120 A, has 
high sensitivity, and is simple to use requiring no complex align- 
ment procedure. In recent laser fusion experiments the spectrometer 
successfully recorded time resolved spectra over the range 10 to 
120 A with a spectral resolving power, A/AA of 4 to 50, limited 
primarily by source size and collimation effects. 
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6460 (UCRL—86109) MFTF-B 

system instrumentation and data-acquisition system. Goerz, 
D.A.; Lau, N.H.C.; Mead, J.E.; Throop, A.L. (Lawrence 
Livermore National Lab., CA (USA)). 21 Oct 1981. Con- 
tract W-7405-ENG-48. 5p. (CONF-811040—67). NTIS, PC 
A02/MF AOl. Order Number DE82002575. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The change of scope for MFTF from a simple mirror to a 
tandem mirror configuration utilizing thermal barriers has expanded 
the range of plasma parameters and increased the requirements of 
the plasma diagnostics system. The instrument set that is needed for 
start-up operation has been identified and conceptual design work is 
proceeding. This paper describes the diagnostic instrumentation as 
presently envisioned for start-up operation, with a summary of the 
detectors and data channels. Also presented is an overview of the 
current conceptual design for the Local Control and Data Acquisi- 
tion System and the Data Processing and Display system. As more 
detailed design is done, the exact number and nature of instruments 
may change, but overall, the system described here is one expected 
to satisfy the requirements for start-up and be expandable to the 
basic set of diagnostics. 


(UCRL—86119) Design issues and current state of 
the MFTF distributed database management system. Kooi, R. 
(Lawrence Livermore National Lab., CA (USA)). 1981. 
Contract W-7405-ENG-48. 5p. (CONF- 811040—21). NTIS, 
PC A02/MF AO1. Order me An DE82001599. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The multi-machine architecture of the MFTF Supervisory 
Control and Diagnostics System requires that the database support 
the storage and retrieval of information between all machines in the 
network. Tasks residing on any machine may open, close, read 
from, write into, and set notifies on database tables on any other 
machine. The database must operate in the presence of any single 
machine failure which means that all tables and table definition in- 
formation must have backup copies. The issues involved in the 
design of these features will be presented along with the current 
state of the implementation. 


6462 (UCRL—86126) Mechanical considerations for 
MFTFE-B plasma-diagnostic system. Thomas, S.R. Jr.; Wells, 
C.W. (Lawrence Livermore National Lab., CA (USA)). 19 
Oct 1981. Contract W-7405-ENG-48. 5p. (CONF-811040— 
65). NTIS, PC A02/MF AO1. Order Number DE82002584. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The reconfiguration of MFTF to a tandem mirror machine 
with thermal barriers has caused a significant expansion in the phys- 
ical scope of plasma diagnostics. From a mechanical perspective, it 
complicates the plasma access, system interfaces, growth and envi- 
ronmental considerations. Conceptual designs characterize the gen- 
eral scope of the design and fabrication which remains to be done. 


6463 (UCRL—86134) Impact of microfabrication tech- 
nology on x-ray optics. Ceglio, N.M. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1981. Contract W-7405- 
ENG-48. 54p. (CONF-810651—-10). NTIS, PC A04/MF 
A01. Order Number DE82000847. 

From 1981 topical conference on low-energy X-ray diagnos- 
tics; Livermore, CA, USA (8 Jun 1981). 

X-ray optics stands on the threshold of realizing its early 
promise: precision analysis of microstructure on the scale of the x- 
ray wavelength. The achievement of this exciting goal will depend 
in large part on advances in microfabrication technology making 
possible the precision fabrication of periodic microstructures. A 
review of recent advances in, as well as future prospects for: x-ray 
microscopy, coded imaging, and space-time resolved spectroscopy, 
resulting from improved microstructure fabrication capabilities is 
presented. 
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(UCRL—86406) X-ray-transport effects in laser-ir- 
radiated disks. Kauffman, R.L.; Matthews, D.L.; Lee, R.W. 
(Lawrence Livermore National Lab., CA (usar Imperial 
Coll. of Science and Technolo , London (UK). Blackett 
Lab.). 6 Oct 1981. Contract W- 405-ENG-48. 14p. (CONF- 
811028—4). NTIS, PC A02/MF AOl. Order Number 
DE82002595. 

From 23. annual meeting of the division of plasma physics of 
the APS; New York, NY, USA (12 Oct 1981). 

X-ray emission spectra are important diagnostics for study- 
ing laser-coupling and energy transport. We have begun exploring 
the sensitivity of such measurements to the plasma density and tem- 
perature profiles. The one-dimensional radiation transport equation 
is solved for various temperature and density profiles. Spectra are 
calculated in both the LTE and CRE approximations, bracketing 
the relevant ionization regimes. Their applicability to real plasmas 
is discussed. The calculated spectra are compared with meas- 
urements from different Z targets. This comparison explores the 
possible temperature and density parameters. Such comparisons can 
be used to interpret present experimental results as well as guide 
the design of future experiments. 


6465 (UM-P—78/99) Energy loss due to binary colli- 
sions in a relativistic plasma. Frankel, N.E.; Hines, K.C.; 
Dewar, R.L. (Melbourne Univ., Parkville (Australia). 
School of Physics). 1979. 29p. NTIS (US Sales Only), PC 
A03/MF AO1. 

Energy transfer equations for a test particle in a fully ionized 
plasma are presented. The charged particles interact via Lienard- 
Wiechert potentials and the dominant contribution to the scatter- 
ings are from small angle binary collisions. Asymptotic expansions 
of the energy rate equations are presented for all cases where either 
the test or the field particles or both are relativistic. These asymp- 
totic equations are used to derive equations determining rates of 
equipartition of energy from which appropriate equipartition times 
are deduced. This work represents relativistic generalization of non- 
relativistic binary collision Coulomb scattering. 


6466 (UNICP-FSP—80-1) Force-free analytical threedi- 
mensional toroidal MHD-equilibria of arbitrary cross section. 
Cap, F.F. (Innsbruck Univ. (Austria). Inst. fuer Theore- 
tische Physik). Jun 1980. 20p. NTIS (US Sales Only), PC 
A02/MF AO1. 

The equation curl B = yB describing force-free MHD equi- 
libria is solved in threedimensional rotational coordinates for a 
torus with arbitrary cross section. An analytical threedimensional 
and an axisymmetric twodimensional example is given for a torus of 
circular cross section. 


6467 Finite material temperature model for ion energy 
deposition in ion-driven inertial confinement fusion targets. 
Mehlhorn, T.A. (Target Interaction Theory Division: 4247, 
Sandia National Laboratories, Albuquerque, New Mexico 
87185). Journal of Applied Physics; 52: No. 11, 6522- 
6532(Nov 1981). 

We have developed a model for use in ion-driven inertial 
confinement fusion (ICF) target design to describe the deposition of 
energy by an arbitrary ion traversing a material of arbitrary compo- 
sition, density, and temperature. This model particularly emphasizes 
the deposition physics of light ions having specific energies of 3 
MeV/amu or less. However, the model is also applicable to heavy 
ion fusion problems where there are specific energies in excess of 
10 MeV/amu. We have found that an accurate description of the 
cold material stopping power must include both shell corrections to 
the Bethe theory as well as the alternative LSS (Linhard-Scharff- 
Schiott) model at low energies. We have incorporated finite tem- 
perature effects by scaling the relevant bound electron parameters 
with the degree of material ionization as well as by including the 
free-electron stopping power. We discuss both the phenomenon of 
range shortening and range relengthening in heated material. 


6468 Use of radiative line broadening by an intense 
laser field as a plasma diagnostic. Schlessinger, L.; Wright, 
J. (R&D Associates, Marina del Ray, California 90291). 
Physical Review Letters; 47: No. 7, 519-522(17 Aug 1981). 

In laser-fusion applications the laser electric field can reach 
large values near the critical surface. We propose a method of de- 
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termining the strength of these electric fields experimentally. The 
idea is to use the fact that an intense laser field splits bound-bound 
radiative transition lines into a band of lines, the width of the band 
depending on the laser intensity. By seeding a target locally with a 
low-Z material it should be possible to obtain information on the 
strength of the laser electric field at different positions in the 
plasma. 


6469 Spectroscopic observations of O VII and O VIII 
near 2 nm with aluminium and polypropylene filters. 
Groebner, R.J.; Brooks, N.H.; Shimada, M. (General 
Atomic — y, P. O. Box 81608, San Diego, California 
92138). Optics; 20: No. 15, 2601-2603 1 Aug 1981). 
ATO. oF S1011 ;AT03- 80SF11512. 

Aluminium and polypropylene filters in series were used to 
eliminate scattered light below 10 nm from a grazing incidence 
monochrometer on the Doublet III tokamak. The 1s-2p O VII and 
O VIII resonance lines near 2 nm were observed with good signal- 
to-background. The background signal is caused by scattered light 
of longer wavelength of which metallic impurities is an important 
part. (AIP) 


6470 Nonlinear <r pee of ae yy waves in- 
duced by parametric instabilities of a > an inhomo- 
geneous magnetic field. Lin, A.T.; Lin, C. (Department of 
Physics, University of California at Los Angeles, Los e- 
les, California 90024). Physical Review Letters; 47: No. 2, 98- 
102(13 Jul 1981). AM03-76SFO00010. 

It is observed that with a sufficiently large incident extraor- 
dinary wave amplitude, the electrostatic upper hybrid wave result- 
ing from the mode conversion process at the resonant layer can 
scatter off the lower hybrid wave and penetrate through its original 
cutoff to a distance proportional to the product of the scale length 
and the square root of the mass ratio. A substantial number of ener- 
getic ions also appear in the resonant region which is well inside 
the plasma slab as a result of lower hybrid wave excitation. 


6471 Electron dynamics associated with stochastic mag- 
netic and ambipolar electric fields. Harvey, R.W.; Hsu, Ys Y.; 
McCoy, M.G.; Mirin, A.A. (General Atomic Com — 
Diego, California 92138). Physical Review Letters; 47: No. 2, 
102.105(13 Jul 1981). DE-AT03-76ET51011. 

A conservative transport operator in r,v/sub parallel/,v/sub 
perpendicular/ space and moment equations are derived which de- 
scribe the combined effects of a stochastic magnetic field and a 
radial electric field on the electrons. The transport operator is cou- 
pled with Fokker-Planck and Ohmic heating terms to compute the 
distribution function. A physical picture emerges which emphasizes 
the possible importance of the ambipolar potential (~T/sub e//e) 
and plasma boundary physics in determining overall plasma con- 
finement. 


6472 Parametric instabilities in weakly magnetized 
plasma, Weatherall, J.C.; Goldman, M.V.; Nicholson, D.R. 
(Department of Astro-Geophysics, University of 188i 
Astrophysical Journal; 246: No. 1, 306-313(15 May 1981 
EY-76-5-02-2059. 

Parametric instabilities in a weakly magnetized plasma are 
discussed. The results are applied to waves excited by electron 
streams which travel outward from the Sun along solar-wind mag- 
netic field lines, as in a type III solar radio burst. 


6473 (EUR—6269) European programme for controlled 


nuclear fusion. (Commission of the Euro Communities, 
Luxembourg). [nd]. 16p. NTIS (US Sales Only), PC A02/ 
MF AOl. 

This illustrated document is intended for information only 
and should not be used as a technical reference. The nuclear fusion 
reactors are presented with the two approaches: magnetic confine- 
ment and inertial confinement; are described: the place of fusion in 
the world energy scene and its importance for Europe, how re- 
search is at present organized, and the European programme with 
this next stage: the JET (Joint European Torus), the largest toka- 
mak machine in Europe. 
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REFER ALSO TO CITATION(S) 4331, pen 4678, 4712, 4720, 4721, 4759, 
4990, 5041, 6453, 6455, 6459, 6461, 6464, 64 


6474 (AEEW-M—1749) Economic and other consider- 
ations for introducing fissile and fertile materials in fusion re- 
action blankets. Jakeman, D. (UKAEA Atomic Energy Es- 
tablishment, Winfrith). Sep 1979. 3lp. NTIS (US Sales 
Only), PC A03/MF AOl1. 

If fusion plants are combined with fissionable blankets a 
wide range of situations can be envisaged. The overall economic 
value of any proposed system has been examined over a range of 
assumed costs of fusion plant and blanket, and over a range of 
worths of electricity and fissile material. The conclusions therefore 
relate more to the setting up of targets for candidate fusion-fission 
systems rather than to the predictions of what will eventually be 
achievable. Pure fusion systems with no chain reaction multiplica- 
tion nor fissile production in the blanket can only be economically 
viable over a very restricted range of conditions. The addition of 
fissionable material into the blanket opens up a very much wider 
range of conditions. Fusion devices of a few tens of MW which 
have low Q values and relatively high costs could be combined 
with fissionable blankets which improve the economics dramatical- 
ly. High powered fusion devices can produce impressive amounts 
of fissile material for use in high conversion fission reactors, and 
would be economical even with expensive blankets or if the heat 
from it were dumped. Fissile material could be produced and burnt 
in the blanket which need only produce a few per cent of the total 
power. The conversion factor could be purposely adjusted to be 
near to unity. Because of the greatly improved neutron economy 
there is considerable flexibility in the design of the blanket includ- 
ing the design of the fuel elements and this may lead to many ad- 
vantages over pure fission systems. 


6475 (ANL/FPP/TM—144) Development, analysis, and 
control of the inductor-converter bridge. Ehsani, M.; Kustom, 
R.L. — National Lab., IL (USA)). Aug 1981. Con- 
tract W-31-109-ENG-38. 36l1p. NTIS, PC A16/MF AOl. 
Order Number DE82001611. 

The inductor-converter bridge (ICB) is a solid state dc-ac-dc 
power converter system for bidirectional, controllable, energy 
transfer between two high Q magnet coils. The ICB is suitable for 
supplying large pulsed power to such magnets as the superconduct- 
ing equilibrium field (EF) coil of the proposed tokamak power re- 
actors, from another superconducting energy storage coil. This 
report presents work on the analysis and control of the ICB system. 
The process of energy transfer between the coils is explained on the 
basis of a simple one line equivalent circuit. This circuit is the topo- 
logical dual of the one line diagram of the nonsalient pole synchor- 
onous generator, connected to the infinite bus through its synchro- 
nous reactance. The changes in the average power, average coil 
currents, and voltages, as functions of time, are calculated by the 
conventional Fourier method of analysis. 


6476 (CEA-CONF—5598) Technical aspects of a grill 
coupling system for lower hydrid heating in the WEGA Toka- 
mak. Lipa, M.; Magne, R.; Nguyen, T.K.; Tonon, G. (Asso- 
ciation Euratom-CEA, Centre d'Etudes Nucleaires de Gre- 
noble, 38 (France). Service Ionique Generale). Sep 1980. 
- (CONF-200950—21). NTIS (US Sales Only), PC A02/ 


From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

The object of the lower hybrid heating experiment in 
WEGA is to heat deuterium plasmas of peak density 6.10'°cm™® at 
a field of 2.5 T, corresponding to a frequency of 800 MHz, at 
powers largely exceeding the ohmic heating power. The grill and 
the emitter are therefore designed to couple 800 KW for 40 ms. In 
order to optimize the power spectrum transferred to the ions, a 4- 
waveguide grill, each 35 mm vide, was chosen. This necessitated 
construction of a new modular stainless steel chamber and a special 
racetrack coil, which increases the magnetic field ripple to 9% at 
the limiter radius. In order to minimize reflection by the plasma, 
the entire grill is movable to permit adjustement of the plasma pa- 
rameters at the grill mouth. Using the calculated field reflection co- 
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efficient 0.5 for this condition, the electric field in this section is 3,5 
KV/cm. To avoid breakdown, the grill must be pumped down 
from the filling pressure (10~* torr) in the 50 ms preceding applica- 
tion of the HF, which is shown not to be possible over the 3 m 
length of the grill by pumping of the plasma alone. Therefore, a 
system of double windows and differential pumping was chosen. 
The line is of modular stainless steel construction and includes a 
wave transformer to go from the reduced to standard dimensions. 
The generator consists of 4 high-power klystron amplifiers with in- 
dividual floating deck modulation. Regulation of the beam current 
using this system should permit regulation of the output power to 
about 5%. The generator is powered by a 60 KV, 60 A, 10 s power 
supply. The elements of the HF system are being tested. 


6477 (CEA-N—2143) Perfecting of shielding calculation 
technique against the gamma rays arising from a Tokamak 
with the TFR ex Application to the conceptual 
design Tokamak TORE 2 SUPRA. Diop, C.M’B. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service d'Etudes des Reacteurs et de Mathemati- 
ques Appliquees; Paris-11 Univ., 91 - Orsay (France)). Sep 
1980. a (In French). NTIS (Us Sales Only), PC A08/ 
MF AOl1 

Thesis. 

The conception of the necessary shielding around a concep- 
tual design Tokamak requires to execute an estimated calculation of 
the doses due to the different radiation sources arising from the ma- 
chine: the thermonuclear neutron source and the gamma ray source 
emitted during the interaction of the runaway electrons with the 
diaphragm. In this study, we propose a theorical method to calcu- 
late this gamma source. We tackle also the shielding problem of the 
conceptual design Tokamak: TORE 2 SUPRA. 


6478 (CONF-811040—71) Design review of the INTOR 
mechanical configuration. Brown, T.G. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 4p. 
NTIS, PC A02/MF AO1. Order Number DE82002803. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The INTOR conceptual design has been carried out by 
design teams working in the home countries with periodic work- 
shop sessions in Vienna to review the ongoing work and to make 
decisions on the evolving design. The decisions taken at each work- 
shop session were then incorporated into each national design ac- 
tivity, so that the four national design contributions would progres- 
sively converge toward a single design with increasingly greater 
detail. This paper defines the final INTOR configuration that has 
evolved during the conceptual design phase, defining the major 
system design alternatives that were considered and the rationale 
for selecting the final system configuration. 


6479 (CONF-811040—72) Fusion engineering device 
magnetic systems Derby, R.W.; Hooper, R.J.; 
Hunter, B.L.; Kalsi, S.S.; Srivastava, V.C.; Kim, S.; Schultz, 
J.; Turner, - (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF AOl. 
Order Number DE82002783. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

D magnetic system provides the basic mechanism for 
both plasma confinement and control. The magnet system must 
meet high standards of reliability. It has been assumed in the FED 
design that all superconducting magnets are designed for the life- 
time of the device. This paper describes design concepts for toroi- 
dal field and poloidal field magnet systems. 


(CONF-811040—73) Tokamak building-design con- 

- for a large tokamak device. Barrett, R.J.; Thom- 

son, S.L. (Oak Ridge National Lab., TN (USA); Bechtel 

Group, Inc., San Francisco, CA (USA)). 1981. Contract W- 

-ENG-26. 4p. NTIS, PC A02/MF AO1. Order Number 

DE82002798. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Design and construction of a satisfactory tokamak building 

to support FED appears feasible. Further, a pressure vessel building 
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does not appear necessary to meet the plant safety requirements. 
Some of the building functions will require safety class systems to 
assure reliable and safe operation. A rectangular tokamak building 
has been selected for FED preconceptual design which will be part 
of the confinement system relying on ventilation and other design 
features to reduce the consequences and probability of radioactivity 
release. 


6481 (CONF-811040—78(Draft)) Design and construc- 
tion of the EBT-P development coils. Ballou, J.K.; McMan- 
— T.J.; Brown, R.L.; Gray, W.H.; Lubell, M.S. (Oak 
idge National Lab., TN (USA)). 1981. Contract W-7405- 
-26. Sp. NTIS, PC A02/MF AOl. Order Number 
DE#200287 2 
From 9. symposium on i 
search; Chicago, IL, USA (26 Oct 1981). 
The ELMO Bumpy Torus Proof-of-Principle (EBT-P) 
plasma physics device is a large mirror fusion machine scheduled to 
begin operation in 1985. It will have 36 superconducting mirror 
magnets arranged in a bumpy torus on a 4.5 m radius. Presented 
here are several of the design parameters and supporting design/ 
analysis that have not been published until now due to contractural 
arrangements between ORNL and the EBT-P subcontractors. 


problems of fusion re- 


6482 (CONF-811040—81(Draft)) Design and analysis of 
the INTOR toroidal field-coil structural system. O'Toole, 
J.A.; Brown, T.G.; Shannon, T.E. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 4p. 
NTIS, PC A02/MF AO1. Order Number DE82002887. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The International Tokamak Reactor (INTOR) is a unique 
collaborative effort among the USA, USSR, EURATOM, and 
Japan to define the characteristics and objectives of, assess the tech- 
nical feasibility of, and develop a design for the next major experi- 
ment in the world-wide tokamak program. The conceptual design 
consists of twelve toroidal field (TF) coils, each having a bore of 
7.75 X 10.7 meters and a maximum field of 10.8 Tesla. The all-ex- 
ternal poloidal field (PF) coil system imposes a very large pulsed 
field on the TF coil system. The superconducting TF and PF coils 
are enclosed by a common vacuum cryostat which includes individ- 
ual enclosures for each TF coil’s outer leg. This configuration pro- 
vides a large window through which a complete torus sector can 
be withdrawn. The purpose of this study was to develop a feasible 
TF coil structural system design. The various design criteria and 
their effects on the design are discussed. The rationale supporting 
the allowable cyclic stress of 200 MPa (29 ksi) is discussed. 


6483 (CONF-811040—84(Draft)) Design description of 
the Large Coil Test Facility pulse-coil support and transport 
system. Queen, C.C. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 1981. Contract W-7405-ENG-26. 3p. 
NTIS, PC A02/MF AO1. Order Number DE82002890. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

In order to simulate the transient fields which would be im- 
posed on superconducting toroidal field coils in an operating toka- 
mak reactor, the Large Coil Test Facility (LCTF) test stand in- 
cludes a set of pulse coils. This set of pulse coils is designed to be 
moved from one test location to another within the LCTF vacuum 
vessel while the vessel is operating under vacuum and the test stand 
and test coils are at an operating temperature of 4.2K. This operat- 
ing environment and the extremely high magnetic loads have neces- 
sitated some unique design features for the pulse coil support and 
transport system. The support structure for the pulse coil must 
react high overturning moments and axial loads induced on the 
pulse coil by the interaction of the pulse field with the field gener- 
ated by the large test coils. These loads are reacted into the test 
stand support structure or spider frame by an arrangement of six 
pedestals and a support beam. In order to move the pulse coil set 
from one test location to another, the support beam containing the 
pulse coils must be driven across rollers mounted on the pedestals, 
then clamped securely to react the loads. Because these operations 
must be performed in a vacuum environment at cryogenic tmpera- 
ture, special consideration was given to component design. 
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6484 (CTO—1609) Fusion Raper ie installation. Bussard, 
R.W.; Coppi, B. » Abingdon). Jul 
1979. "31p. PAvailab le from the British library Lending Divi- 
sion, Boston Spa, Wetherby. 

A modular fusion power reactor is described which com- 
prises a multiplicity of plasma containment systems (fusion power 
cores) to accommodate a fusionable plasma within an area and has 
blanket systems which surround a substantial section of each con- 
tainment system. The fusion power cores can be removed separate- 
ly from the blanket system and can be replaced in the event of ex- 
cessive radiation damage by new or reconditioned cores. 


6485 (CTO—1703) Compensated ion beams, Gabovich, 
M.D. Culham Lab., oy Dec 1979. 4lp. 
NTIS (US Sales Only), PC A03/MF A0l 

Ion beams have found wide application i in many areas of sci- 
ence and technology, in nuclear physics, in the field of controlled 
thermonuclear fusion, and for various purposes in technology. At 
the present time, the currents in ion beams have reached hundreds 
of amperes in the steady-state regime or hundreds of kiloamperes 
pulsed. The mutual repulsion of charged particles of the same sign 
causes ion beams to diverge, even for considerably lower currents, 
over only a short propagation path length if their space charge is 
not compensated by charges of opposite sign. Thus, intense ion 
beams usually exist in the compensated state and constitute a special 
type of plasma: an ion-beam plasma. The present work presents ex- 
perimental results obtained at the Institute of Physics of the Acade- 
my of Sciences of the Ukrainian SSR and constituting the basis for 
a new branch of plasma physics: the physics of ion-beam plasma. 


6486 (CTO—1720) Questions on the suitability of the 
Tokamak for a power plant. Schmitter, K.H. (UKAEA 
Culham Lab., Abingdon). Oct 1979. 21p. Available from 
British Library Lending Division, Boston Spa, Wetherby. 

Critical aspects of the suitability of a tokamak as a nuclear 
power plant and its technical feasibility are discussed. 


6487 (CTO—1725) Deformation of a laser plasma 
corona under the action of a ponderomotive force and accom- 
panying effects. Andreev, N.E.; Silin, V.P.; Stenchikov, 

L. (UKAEA Culham Lab., Abingdon), Nov 1979. 20p. 
NTs (US Sales Only), PC A02/MF AOl 

The pattern of deformation of the density profile of an inho- 
mogeneous laser plasma flow due to the action of a ponderomotive 
force is identified. The dynamic pattern of generation of non-linear 
potential fields in the plasma, including caviton-trapped fields, is 
demonstrated. By isolating the dissipative mechanisms, it was possi- 
ble to determine the proportion of the energy dissipated in the 
plasma as a result of the Cherenkov mechanism of interaction be- 
tween the potential fields and electrons, and thus, the energy which 
results in the generation of hot electrons. It was shown that a com- 
paratively low plasma flow rate qualitatively alters the pattern of 
interaction between laser radiation and a plasma. In particular, the 
formation of cavitons is impeded, the generation of short-wave- 
length longitudinal fields is suppressed, and the proportion of elec- 
tromagnetic radiation energy absorbed as a result of the Cherenkov 
interaction is reduced. 


6488 (CTO—1726) Calculation of ion beam species ex- 
tracted from a hydrogen ion source. Tanaka, S.; Shibata, T. 

Culham Lab., Abingdon). Jan 1980. 65p. NTIS 
(US Sales Only), PC A04/MF A011. 

Ion species from a hydrogen ion source are calculated as a 
function of the electron density on the assumption that the energy 
distribution of electrons in the source is Maxwellian with tempera- 
tures 8 to 12 eV. The beam fraction of ion species depends only on 
the electron density, and the proton ratio increases with electron 
density. 


(DOE/ET/52001—9) Study of electron-, photon-, 


6489 

and ion-induced desorption. report. Lichtman, D. (Wis- 
consin Univ., Milwaukee (USA)). Dec 1980. Contract 
AS02-76ET52001. 14p.. NTIS, PC A02/MF AOl. Order 
Number DE82002764.: __. 
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These processes are of concern in regard to possible plasma 
contamination from first walls in controlled thermonuclear fusion 
devices. Photodesorption was found to occur with radiation in the 
uv region yielding neutral CO. molecules from metal-oxide sub- 
strates such as stainless steel, TiOz, etc. Electron beams produce 
two major effects. The first results in the direct desorption of ad- 
sorbed gases. The second results in the dissociation of metal-oxide 
substrates yielding desorbing oxygen. Ion bombardment causes the 
desorption of adsorbed impurity species. In the case of electron or 
ion bombardment, the desorbing species contain both neutral as 
well as positively and negatively charged components. The cross 
sections for all these processes are significant; that is, maximum 
values are in the range of 10~** - 10™** cm? 


6490 (EGG—1183-4225) Shot synchronization for the 
mirror fusion test facility. Aley, R. (EG and G, Inc., San 
Ramon, CA (USA)). 1981. Contract ACO08-76NV01183. 4p. 
(CONF-811040—22). NTIS, PC A02/MF AOl. Order 
Number DE82001782. 

From 9. symposium on engineering problems of fusion re- 
search; Salone, IL, USA (26 Oct 1981). 

Mirror Fusion Test Facility (MFTF) shot synchronization 
requires that the injection of plasma and the firing of start-up and 
sustaining neutral beams be coordinated to within milliseconds. In 
addition to these timing requirements, the state of the vacuum, 
magnet, and cryo systems must be considered before the firing of 
any beam shots. Finally, the power company requires that condi- 
tioning shots be fired no more frequently than once a minute and 
physics shots no more than once in five minutes. This paper de- 
scribes how these requirements are enforced by the shot-manage- 
ment software of the MFTF Supervisory Control and Diagnostic 
System. 


6491 (EPRI—323) Conceptual study for a fusion 


experimental power reactor, (GA-A13534). Key phase report 
for the period July 1, 1974-June 30, 1975. Ohkawa, T. (Gen- 


eral Atomic Co., San Diego, CA (USA)). 1975. 258p. 
NTIS, PC Al2/MF AOl1. Order Number DE82901019. 

A study of the utilization of low atomic number ceramic ma- 
terials for fusion reactor application with emphasis on first wall 
problems is being conducted for the Electric Power Research Insti- 
tute by General Atomic Company. This report covers progress 
made in the past year and includes work in the areas of materials 
properties and evaluations, and engineering design aspects for appli- 
cation of these ceramic materials. 


6492 (EUR-CEA-FC—1063) Experimental and numeri- 
cal studies of the fast ions confined in TFR 600 during fast 
neutrals injection. Ga; agey, B. (Association Euratom-CEA sur 
la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Recherches sur la Fusion Con- 
= Aug 1980. 36p. NTIS (US Sales Only), PC A03/MF 

We present a comparison between experimental fast neutrals 
spectrum measured with a very simple electrostatic analyzer which 
has been absolutely calibrated, spectrum obtained during fast neu- 
trals injection in TFR 600, and numerical fast neutrals spectrum ob- 
tained from a modified Monte-Carlo calculation code. This com- 
parison allows us to draw important conclusions on the fast ions be- 
havior in the plasma. 


6493 (EUR-CEA-FC—1068) Tore Supra. Basic design 
Tokamak system. Aymar, R.; Bareyt, B.; Bon Mardion, G. 
(Association Euratom-CEA sur la Fusion, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). ay = 
Recherches sur la Fusion Controlee). Oct 1980. 400p. NTI 

(US Sales Only), PC A17/MF AO1. 

This document describes the basic design for the main com- 
ponents of the Tokamak system of Tora Supra. As such, it focuses 
on the engineering problems, and refers to last year report on Tora 
Supra (EUR-CEA-1021) for objectives and experimental pro- 
gramme of the apparatus on one hand, and for qualifying tests of 
the main technical solutions on the other hand. Superconducting 
toroidal field coil system, vacuum vessels and radiation shields, po- 
loidal field system and cryogenic system are described. 
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(EUR-CEA-FC—1087) Operation of a fast ty! 


Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). it. de Recherches sur 
la Fusion Controlee). Sep 1980. 26p. S (US Sales Only), 
PC A03/MF AOl. 

For the fast protection of high power, high voltage neutral 
beam injectors, a system consisting of two series high power te- 
trodes has been developed. Over-voltages on one of the tubes are 
prevented by the use of clipping diodes. These also avoid the need 
of delicate circuit equilibration. The circuit, detailed tests and 
model calculations are described. 


6495 (GA-A—16518) Leak-testing program of the Doub- 
let III project. Jackson, G.L. (General Atomic Co., San 
Diego, CA (USA)). 1981. Contract AT03-76ETS51011. 
22p. (CONF-811113—29). NTIS, PC A02/MF AO1. Order 
Number DE82002301. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

The leak checking program on the Doublet III vessel has re- 
sulted in a base pressure of 6 x 10~® T and a leak rate of 1 x 10-° T- 
I/s over long periods of time. Methods had to be developed to ac- 
curately measure and locate air leaks on the Doublet III vessel 
since large portions were inaccessible to normal helium leak check- 
ing methods. Other leak checking methods included argon and 
neon leak checking with an RGA, suction cups over localized 
areas, time response of argon and helium flowed into the gas cool- 
ing channels, and Halogen leak checking. 


6496 (HEDL-TME—81-32) Velocity distributions in the 
FMIT liquid-lithium target. Hassberger, J.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 
1981. Contract AC14-76FF02170. 76p. NTIS, PC AOS, 
A011. Order Number DE82001754. 

Results of analytical, numerical, and experimental investiga- 
tions of the fluid velocity distributions in the FMIT liquid lithium 
target are presented. These results demonstrate that the FMIT lith- 
ium target provides velocity and pressure distributions capable of 
ensuring adequate thermal behavior of the target. The jet is shown 
to be nearly fully developed throughout the beam intercept region. 
Preliminary investigations show boundary layer and three-dimen- 
sional effects to be minor. 


6497 (IAE—3120) T-8 tokamak device specifications 
and main parameters. Garnov, V.N.; Dobrokhotov, E.I; 
Moskalev, I.N.; Petrov, D.P.; Sokolov, N.I.; Stefanovskii, 
— Us, A.M.; Shcherbak, A.F. (Gosudarstvennyj Komi- 

po Ispol’zovaniyu Atomnoj 4: SSSR, Moscow. 
inet. "Atomnoj Ehnergi) 1979. 38p. (In Russian). NTIS (US 
Sales Only), A03/MF AOl1. 

The basic special features of the T-8 set-up vacuum chamber 
and magnetic system are presented. The T-8 set-up is a non-round 
cross section tokamak which is supposed to be used for studies of 
the plasma cord stability and equilibrium conditions, the limiting 
values of the plasma current and also of the possibilities of chang- 
ing the plasma cord shape and automatic regulation of its position. 
The liner set-up discharge chamber has a mean radius R=28 cm, 
the maximum height h=40 cm, the maximum width 2a=12 cm. 
The liner is placed inside the thick-walled copper casing (A=1 cm). 
The magnetic system of the set-up consists of the iron yoke for pro- 
duction of the winding electric field, which induces the breake in 
the gas of the liner and the plasma current flow; coils producing 
the longitudinal (toroidal) magnetic field with a strength up to 12 T 
and the vertical magnetic field up to 0.5 T as well as coils which 
provide the compensation of the dispersed radial and vertical fields 
and regulation of the shape and position of the plasma cord. The 
magnetic coil power supply was provided by the high-voltage pulse 
system. The vacuum system of the set-up provides the in-liner 
vacuum of (2-5)x10~* Torr and the working pressure of the hydro- 
gen up to 10°* Torr. The basic parameters characterizing the 
vacuum chamber of the set-up and the high-voltage system are pre- 
sented. The different working pulse programming schemes are 
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given. A brief discussion of various diagnostics used in experiments 
at T-8 set-up is given. 


6498 (IAE—3158) Study on the x radiation of a laser- 
produced plasma on the 'Target-1" installation. Aleksandrov, 
V.V.; Vikharev, V.D.; Gavrilov, V.V.; Petrykin, Yu.S.; 
Senik, A.V,; Yaroslavskii, ALL (Gosudarstvenny; Komitet 
po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1979. 10p. Russian). NTIS (US 
Sales Only), PC A02/MF AO1. 

12-channel system of scintillation detectors has been used to 
study by the filter method X-ray spectra of a laser plasma, pro- 
duced by the focused radiation of the Nd-laser power. The experi- 
ments have been carried out using the ‘’Target-1" device, which 
permits to realize the density of the energy current of up to 4x10" 
W/cm*. Massive discs of (CHsub(2))sub(n), Al, Cu, Sn, Pb have 
been used as targets. The peculiarities of plasma X-ray radiation 
during the development of anomalous absorption processes are con- 
sidered. In this case great deviations of the electron distribution 
function over energies from that of Maxwell are possible. The cor- 
relation of forming superheat electrons with plasma radiation on 
2wsub(o) and 3/2wsub(o) harmonics is found. Dependences of X- 
ray spectra on the intensity of the light beam and the atomic 
number of the target material are presented. Experimental results 
are compared with the model calculations. 


6499 (IAE—3256/3) General principles of yond 
control and data acquisition systems for the INTOR thermo- 

nuclear device. Bol'shakova, T.N.; Matalin-Slutskii, L.A.; 
Orlinskii, D.V.; Ploskirev, G.N.; Skorlupkin, LD.; Fyakhret- 
dinov, A.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1980. 27p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A011. 

A project of diagnostic, control and data accuisition systems 
for the INTOR device intended for plasma production and confine- 
ment is described. Main principles of constructing the system for 
automatic control of the device operation are described as well. 
Main diagnostics which must be used for the plasma investigation 
and thermonuclear reaction control are characterized in short. The 
multilevel system structure, problems solved at different levels as 
well as their relation when controlling the device operation are de- 
scribed. The material suggested can be used for projecting control 
diagnostics systems for Tokamak type devices. 


(IAE—3257/7) Possibility of application for tech- 
oo purporses of module high-current (10-100A) ion 
sources without an external magnetic field. Semashko, N.N.; 
Pleshivtsev, N.V.; Panasenkov, A.A.; Kulugin, V.M.; Ma- 
lakhov, N.P. (Gosudarstvenny} Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj ae. 
gii). 1980. 18p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl1. 

Considered are structure and main parameters of ion sources 
without an external magnetic field in the form of IBM-4, IBM-5 
and IBM-6 modules with currents of hydrogen and deuterium ions 
5, 30, 100 A respectively, with 10-40 keV energy at pulse duration 
10-20 ms. Ion source of the IBM type consists of two units: gas- 
discharge chamber (GDC) and ion-optical system (IOS). The GDC 
comprises cathode unit, anodic flange, frame gas feeding system. 
The IOS consists of emission, accelerating and grounded electrodes 
and isolating elements. Ion sources of the IBM type may be applied 
in thermonuclear and hybrid reactors for plasma heating up to ther- 
monuclear temperatures by atom bunches of deuterium by single 
power of the order of 10 MW; in radiation material science for 
modelling radiation injuries caused by intense slow and fast neutron 
fluxes with=the fluence of 1 neut0**r/cm? and higher; in industrial 
techonoly (microelectronics, electronics, optical, electrovacuum, 
machine-bulding and other branches of industry) for cleaning, 
grinding polishing, milling of surfaces of materials possessing any 
hardness and strength; for improving physicochemi;al properties of 
steels and other materials; for coating spraying; for obtaining new 
substances possessing valuable properties for instance, superconduc- 
tors with high temperature of transition into superconducting state 
or current critical densities; in metallurgical and chemical indus in- 
dustries for performance of chemical reactions requiring high 
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power densities (10 kW)cm? and higher and in other fields of tech- 
nique and technology. 


6501 (INIS-mf—5627, pp vp) Development of thermo- 
nuclear reactors with confinement in the 
USSR. Kadomtsev, B.B.; Kolbasov, B.N.; Orlov, V.V.; Sha- 
talov, G.E. 1978. (In Russian). Dep. NTIS (US Sales Only). 

From Meeting on tion in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May a - 

A short review of approaches to the development of a 
power thermonuclear reactor in the USSR is presented. The basic 
parameters of the installations to be devised are given, viz. the T-20 
demonstrational tokamak, hybrid thermonuclear reactor-tokamak, 
thermonuclear power plant with a high-temperature reactor-toka- 
mak and MHD-system for energy conversion, a thermonuclear re- 
actor on the base of an open trap with double mirrors (a concep- 
tional project). 


6502 (INIS-mf—5627, pp vp)! Using of the T-20 demon- 
stration thermonuclear reactor for testing modules of the 
high-temperature gas-cooled blanket of a power ae nonce 
reactors. Vasil’ev, N.N.; Kurbatov, D.K.; Ned 

A.V.; Shatalov, G.E. 1978. (In Russian). Dep. NTI (US 
Sales Onl y). 

From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

The problems related to production and test of modulus of a 
power reactor with a high-temperature gas-cooled blanket are con- 
sidered. Neutron-physical calculations of the high-temperature blan- 
ket were carried out on the BESM-6 computer by means of the 
BLANK one-dimensional program which realizes the Monte-Carlo 
method in the range of 0.01 to 14 MeV neutron energies and the 
P,-approximation for energies below 0.01 MeV. The calculations 
were carried out in plane geometry, which permits one to abstract 
specific system sizes. The blanket modulus is designed as a casing 
from a thinwalled cooled shell of a heat-resistant alloy. Inside the 
casing there are breeding (zirconium carbide), reproducing (Li) and 
moderating (graphite) materials, heat insulation as well as materials 
for technological shielding. The coolant (He or Ne) temperature 
can achieve 2100-2300 K at the modulus output. The flowsheet of a 
bench for experimental moduli testing in the blanket of a demon- 
stration thermonuclear reactor is presented. 


6503 (INIS-mf—5627, pp vp) Some peculiarities of be- 
haviour of structural materials for thermonuclear devices. 
Vorob’ev, A.V.; Maslennikov, E.A.; Orlov, P.N.; Stepanchi- 
kov, V.A. 1978. (In Russian). Dep. NTIS (US Sales Only). 

From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

Specimens of the Kh18N10T steel coated on both sides with 
molybdenum, EhP-753 steel, EhI-435 alloy and carbon sitall were 
subjected to gas evolution tests. The effect of various preliminary 
treatments of these materials upon their gas evolution in vacuum at 
2x10-* torr was evaluated. Presented are the intersity of gas evolu- 
tion of test specimens at given temperature and the spectral compo- 
sition of the released gases. A conclusion is drawn that the 
Khi8NI0T steel and the heat resistant EhP-753 steel can be em- 
ployed as structural materials for discharge chambers of thermonu- 
clear devices. Stainless steel coating with heat resisting metals pro- 
vides no advantages in surface finish as compared to the stainless 
steel proper. 


6504 (INIS-mf—6424, vp) Review of inertial con- 
finement fusion. Hora, H. (New South Wales Univ., Ken- 
sington (Australia). Dept. of Theoretical Physics). 1981. 
Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


~ (INIS-mf—6424, pp 3 Interaction of intense 
laser pulses with limited mass and loon targets. 
ess, M.J. (Australian National Univ., Canberra. Dept. 
Borges, Md. Physics). 1981. Dep. NTIS (US Sales Only). 
From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 
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6506 (INIS-mf—6424, PP, YP) Progress in stellarator re- 
search and design. Sharp (Australian National Univ., 
Canberra. Plasma mobs Laboratory). 1981. Dep. NTIS 
(US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6507 (INIS-mf—6424, ft. ‘PS tellarator engineering. 
Blamey, J.W.; Cochrane, A wards, J.H. (Australian 
National Univ., Canberra. Plasma Research Laboratory). 
1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6508 (INIS-mf—6424, pp vp) Linear tokamak experi- 
ment. Liley, B.S.; Bydder, E.L.; Oudenhoven, H. (Waikato 
Univ., Hamilton (New Zealand)). 1981. Dep. NTIS (US 
Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6509 (INIS-mf—6424, pp vp) Tokamaks in North 
America and Japan. Morton, A.H. (Australian National 
Univ., Canberra. Plasma Research Laboratory). 1981. Dep. 
NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6510 (INIS-mf—6424, pp vp) Materials problems in 
fusion reactors. Jostsons, A.; Kelly, P.M. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights. Materials Div.). 1981. Dep. NTIS (US Sales Only). 

From 13. AINSE plasma physics conference; Lucas Heights, 
Australia (9 Feb 1981). 


6511 (IPP—2/250) Mode and sawtooth behaviour 
neutral beam in the W VII-A stellarator. 


during 
Grieger, G.; Renner, H.; Sapper, J.; Wobig, H.; Dorst, D.; 


Cattanei, G.; Javel, P.; Rau, F.; Zippe, M.; Jaeckel, H. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Feb 1980. 52p. NTIS (US Sales Only), PC 
A04/MF AOl1. 

The mode behaviour during Neutral Beam Injection in the 
WENDELSTEIN VII-A stellarator is presented. The analysis is 
mainly relying on soft X-ray measurements. Two types of dis- 
charges were found during Neutral Beam Injection with plasma 
currents >= 20 kA. The first type is dominated by large, regular 
and long sawteeth, which are caused by a (m,n) = (1,1) mode. In 
the second type the sawteeth disappear completely. Later in the 
discharge a local disruption causes a transition to the first type; this 
disruption has a (3,2) mode precursor. A new mode (2,2) is found 
and phase coupled to the (3,2) mode. Even at a high external rota- 
tional transform (t) = 0.23) a large (2,1) mode is found after the 
(3,2) mode has caused the local disruption. At slightly lower exter- 
nal rotational transform values major current disruptions may even 
occur. This is mainly due to the enhanced edge heating by the Neu- 
tral Beam Injection. Results of simulations of the mode structures 
are also presendet. 


(ITEF—45(1980)) ee system aberration 
effect on the beam dimensions in inertial thermonuclear syn- 
thesis. Zenkevich, P.R.; Koshkarev, D.G. (Gosudarstvennyj 
Komitet Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehks ayy Fiziki). 
1980. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. 

Considered is a heavy ion beam focusing on a thermonuclear 
target using a doublet of magnetic quadrupole lenses taking into ac- 
count spherical and chromatic aberrations of lenses. The depend- 
ence of ion beam dimensions on the target on parameters of the ac- 
celerating, storage and focusing systems is studied. The given nu- 
merical example shows that spherical and chromatic aberrations 
impose serious restrictions on the focusing system parameters. To 
obtain a small target (approximately 1-2mm) at a reasonable aper- 
ture of the quadrupole lenses (< =1m) it is advisable to choose the 
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beam emittance not greater than 5-6 cmxmrad and simultaneously 
decrease the impulse spread in the beam till (1-2)x10~° before the 
initial longitudinal bunching. 


6513 (JAERI-M—8625) IAEA INTOR Workshop 
report, group 12. Start-up, burn and shutdown. en 
Atomic Energy Research Inst., Tokyo). Jan 1980. 
NTIS (US Sales Only), PC A04/MF AOl. 

This report gives the material for the IAEA INTOR Work- 
shop for data base discussion in Group 12, Start-up, Burn and Shut- 
down. Number of problem areas from the generation of a plasma to 
the termination of the discharge are covered, which should be as- 
sessed to develop a scenario for sustaining a plasma for the whole 
duration of a pulse. The reactor relevant burn pulse is also assessed. 


-_ eng ee at Transition from isentropic to isother- 

mal expansion in laser produced plasmas. Barrero, A.; San- 
martin, J.R. (Universidad Politecnica de Madrid (Spain). Es- 
cuela Tecnica Superior de enieros Aeronauticos). 1980. 
18p. NTIS (US Sales Only), Pe A02/MF A0O1. 

The transition that the expansion flow of laser-produced 
plasmas experiences when one moves from long, low intensity 
pulses (temperature vanishing at the isentropic plasma-vacuum 
front, lying at finite distance) to short, intense ones (non-zero, uni- 
form temperature at the plasma-vacuum front lying at infinity) is 
studied. For planar geometry and large ion number Zsub(i) the 
transition occurs for dphi/dt approximately equal to 0.14(27/ 
8)Ksup(7/2) Zsub(i)sup(3/2)nsub(c)sup(2)/msub(i)sup(3/2)K tilde; 
phi,k,nsub(c),msub(i) and Ktilde; are laser intensity, Boltzmann’s 
constant, ion mass, and Spitzer's heat conduction coefficient. This 
result remains valid for finite Zsub(i), though the numerical factor 
in dphi/dt is different. In spherical geometry a similar transition 
occurs even in steady conditions. Shorter wavelength lasers and 
higher Zsub(i) plasmas allow faster rising pulses below 
transition.(author). 


6515 (JEN—477) Self-similar isentropic implosions. Ro- 
driguez, M.; Linan, A. (Universidad Politecnica de Madrid 
(Spain). Escuela Tecnica Superior de Ingenieros Aeronauti- 
cos). 1980. 26p. NTIS (US ries Only), PC A03/MF AOl1. 

The self-similar compression of an isentropic spherical gas 
pellet is analyzed for large values of the ratio of the final to initial 
densities. An asymptotic analysis provides the solution correspond- 
ing to a prescribed value of the final density when it is high. In 
addition an approximate solution is given when the specific heat 
ratio is not constant. The time evolution of the pressure on the 
outer surface leading to the self-similar solution, is calculated for 
large density ratios. 


6516 (KFTI—78-25, pp 24-29) Electric-arc sorption su- 
perhigh-vacuum pump with nitrogen cooling of active-metal 

condensation surface. Sablev, L.P.; Gol’diner, E.G.; 
Get'man, L.I.; Klyuchko, G.V.; Kruglov, S.A.; Lutsenko, 
V.N. 1978. (In Russian). NTIS (Us Sales Only), PC A05/ 
MF AOl. 

From 1. all-union seminar on cryogenic techniques for high- 
vacuum production; Kharkov, Ukrainian SSR (22 Nov 1977). 

An electric-arc sorption superhigh vacuum pump with the 
cooling of titanium condensation surface by liquid nitrogen is de- 
scribed. The pump is intended for durable hydrogen pumping-out 
in physical and technological vacuum installations. The range of 
pump working pressures amounts to 5x10~° - 1x10~-® mm Hg, nitro- 
gen pumping-out rate - 10000 I/s, hydrogen pumping-out rate - 
20000 1/s, for air - 10000 1/s, nitrogen consumption in steady-state 
regime 5-8 l/h. About 70 % of titanium total reserve is usefully uti- 
lized. 


6517 (KFTI—78-25, pp 44-48) Study on condensation- 
sorption forevacuum and pan cin traps. “er V.S.; Si- 
vokon, V.V.; Breslavets, K.G.; Kovalenko, V.A.; Dron, 
P.K.; Grigorova, T.K. 1978. (In Russian). NTIS (Us Sales 
Only), PC A0S/MF AO1. 

From 1. all-union seminar on cryogenic techniques for high- 
vacuum production; Kharkov, Ukrainian SSR (22 Nov 1977). 





821 / ERA VOL. 7, NO. 3 


Condensation-sorption forevacuum and high-vacuum traps 
and the results of tests of their performances are described. These 
traps are designed for preventing the vapor of working liquids of 
vacuum pumps from penetrating to the pumped-out volumes. The 
DU-25 nitrogen forevacuum trap has been tested at vacuum of 
(10-*-10~*) torr. The efficiency of the DU-25 heated condensation- 
sorption trap has been studied combining it with the oil-diffusion 
forevacuum, oil-diffusion, turbomolecular pumps. The conclusions 
are as follows: the DU-63 trap can be recommended as a simple, 
reliable and effective shielding of pumped-out volumes from pene- 
tration of the oil vapors from forevacuum mechanical pumps; the 
DU-63 trap is an economical, universal and high efficiency shield- 
ing preventing the penetration of the vapor of working liquids to 
pumped-out volumes in the range from 107° to 10~*° torr. It can be 
used as an autonomous pump, which enables to achieve the vacuum 
up to 107° torr. 


«hae a = P 10) Service life of condensate 
pumps. Grishin, S.F Aa E.Ya. 1978. (In Russian). 
NTIS (US Sales Only), PC A0S/MF AOI. 

From 1. all-union seminar on cryogenic techniques for high- 
vacuum production; Kharkov, Ukrainian SSR (22 Nov 1977). 

To determine the service life of condensation pumps tem- 
perature jumps, which arise on the surface of the copper substrate 
contact with Ha, Nz and Ar condensate layer are calculated and 
tabulated as a function of the thermal loading, delivered in the con- 
densate layer. It is shown that substantial temperature jumps can be 
induced at the contact of a layer of solid hydrogen with copper 
substrate at the heat flux of Q > =10~* W/cm? For the contacts.of 
the substrate with Nz and Ar layers the temperature jump is much 
smaller. It is emphasized that when designing and constructing de- 
vices with the condensation pumps one has to take into account the 
thermal-radiation absorption capacity of produced condensate layer 
and to calculate the possible temperature jumps on the condensate 
thickness and at the substrate-cryocondensate contact. The hydro- 
gen condensate layer should carefully be shielded from thermal ra- 
diation. 


6519 (KFTI—78-25, pP 49-51) Cryogenic high-vacuum 
sorption traps. Grishin, S.F.; Chernyshenko, V.Ya.; 2 
sov, A.F. 1978. (In Russian). NTIS (US Sales Only), PC 
A05/MF AOl1. 

From 1. all-union seminar on cryogenic techniques for high- 
vacuum production; Kharkov, Ukrainian SSR (22 Nov 1977). 

Cryogenic sorption traps with sorption plates made of oxi- 
dized metals, which are catalyzers of the hydrocarbon dissociation 
reactions, are described. The use of such plates enables to combine 
the advantages of both cryogenic and noncooled sorption traps. 
For instance, the titanium dioxide, cooled up to the liquid nitrogen 
temperature, becomes an effective sorbent for the pumping-out of 
not only water vapors and hydrocarbons, but of carbon dioxide, ni- 
trogen and argon as well. The traps improve the vacuum, which 
can be reached by oil-diffusion pumps, by two orders in magnitude. 
Whereas before the heating the vacuum of 5x10~® torr was kept, it 
was improved up to 3x10~° torr after filling up the trap by liquid 
nitrogen. After heating the filling up by liquid nitrogen has im- 
proved the vacuum from 5x10~’ torr to 2x10~® torr. No carbon 
lines were found in the mass spectrum of the residual gas. The 
limiting vacuum was determined mainly by hydrogen and compo- 
nents of the air. 


(KFTI—78-25, pp 20-23) GSV-type helium super- 
high-vacuum condensate pumps of 1 l/s evacuation 
rate. Grishin, S.F.; Grishina, E.Ya.; Kirnos, A.N. 1978. (In 
Russian). NTIS (US Sales Only), PC A05/MF AOl1. 

From 1. all-union seminar on cryogenic techniques for high- 
vacuum production; Kharkov, Ukrainian SSR (22 Nov 1977). 

Main performances of superhigh-vacuum helium (GSV) 
cryopumps for sterile pumping-out of thermonuclear devices are 
presented. The pumps enable to achieve the vacuum up to 107” 
torr, the pumping rates up to 6000 1/s and the liquid helium flow 
rate up to 40 cm*/h. Starting with these pumps the development of 
cryopumps with the pumping rates of 10?-10° 1/s is planned. 


70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


6521 ESTE ee Sines of teen coment eget 
of preseparatrix 


netsov, Yu.K.; Pinos, I.B. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnich Inst.). 1979. 14p. dn Russian). NTIS 
(US Sales Only), A02/MF AOl. 

The problem of the effect of equilibrium plasma currents and 
transverse correcting field on characteristics of separatrix (i.e. the 
last undestroyed surface of a three-turn stellarator) was studied on 
the example of simplified models of the magnetic field. The studies 
were made using numerical calculations of trajectories of force lines 
of a magnetic field. The magnetic field of equilibrium currents is 
shown to lead to a decrease of separatrix mean radius, and it is pos- 
sible to eliminate the above effect considerably up to a certain limit 
with the help of correcting transverse field. A thin “rose” structure 
of a disturbed magnetic field of the stellarator near separatrix is in- 
vestigated. A problem of a limiting value of gas-kinetic plasma 
pressure in three-turn stellarator is discussed taking account of the 
effects considered. 


6522 (KFTI—80-26) Keeping of plasma material balance 
by the hydrogen pellet injection. ukhin, V.I.; Sap 
N.N. (AN Ukrainskoj SSR, Kharkov. izko-Tekhnichea 
Inst.). Saye Bas (In Russian). NTIS (US Sales Only), 
A02/MF 

hen coupling velocity, volume and frequency of 
granule injection and external tokamak parameters are derived on 
the base of combined usage of the scaling laws for tokamaks and 
theoretical data. The above parameters of granule injection for 
maintaining a plasma material balance in some large tokamaks have 
been calculated. Dependences of the granule injection velocity on a 
required depth of their penetration into plasma as well as space de- 
pendences of the velocity of mass release of a granule evaporated 
at different velocities and granule sizes have been obtained. It is 
shown that granule injectors providing for (2-10)x10° cm/s veloci- 
ties, 0.25-0.40 cm is dia and (10-20)s~* injection frequencies will be 
required for the next generation tokamaks. 


6523 (LA—8978-MS) Modular Stellarator Fusion Reac- 
tor concept. Miller, R.L.; Krakowski, R.A. (Los Alamos Na- 
tional Lab.. NM (USA)). Aug 1981. Contract W-7405- 
ENG-36. 16l1p. NTIS, PC A08/MF AOl. Order Number 
DE82001883. 

A preliminary conceptual study is made of the Modular Stel- 
larator Reactor (MSR). A steady-state ignited, DT-fueled, magnetic 
fusion reactor is proposed for use as a central electric-power sta- 
tion. The MSR concept combines the physics of the classic stellara- 
tor confinement topology with an innovative, modular-coil design. 
Parametric tradeoff calculations are described, leading to the selec- 
tion of an interim design point for a 4-GWt plant based on Alcator 
transport scaling and an average beta value of 0.04 in an 1 = 2 
system with a plasma aspect ratio of 11. The physics basis of the 
design point is described together with supporting magnetics, coil- 
force, and stress computations. The approach and results presented 
herein will be modified in the course of ongoing work to form a 
firmer basis for a detailed conceptual design of the MSR. 


6524 (LA-UR—81-2826) Cyclic thermal RN. (Los in 
fusion reactors. Bohachevsky, 1.0.; Kostoff, R.N. 
Alamos National Lab., NM say Department of Encrey 
Washington, DC (USA). ice O Ene Research). 1981 
Contract W-7405-ENG-36. oe -811046—2). NTIS, 
PC A02/MF AO1. Order Num DE82000761. 

From Meeting and workshop on fusion reactor design and 
technology; Tokyo, Japan (5 Oct 1981). 

In this paper we model and analyze cyclic thermal loads and 
stresses in two critical components of inertial and magnetic confine- 
ment fusion reactors (including fusion-fission hybrids); namely, in 
the solid wall adjacent to the fusion plasma (first wall) and in the 
fuel elements located in the high power density region of the blan- 
ket. We derive explicit expressions for the parametric dependencies 
of thermal stresses that provide a quantitative basis for tradeoff and 
comparative assessment studies of different fusion reactors. 
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6525 (LA-UR—81-2878) Modular Stellarator Fusion 
Reactor (MSR) concept. Miller, R.L.; Krakowski, R.A. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 17p. (CONF-811046—3). NTIS, PC A02/ 
MF AO1. Order Number DE82000755. 

From Meeting and workshop on fusion reactor design and 
tochasiogs, Tokyo, Japan (5 Oct 1981). 

A preliminary conceptual study has been made of the Modu- 
lator Stellarator Reactor (MSR) as a stedy-state, ignited, DT-fueled, 
magnetic fusion reactor. The MSR concept combines the physics of 
classic stellarator confinement with an innovative, modular-coil 
design. Parametric tradeoff calculations are described, leading to 
the selection of an interim design point for a 4.8-GWt plant based 
on Alcator transport scaling and an average beta value of 0.04 in an 
1 = 2 system with a plasma aspect ratio of 11. Neither an economic 
analysis nor a detailed conceptual engineering design is presented 
here, as the primary intent of this scoping study is the elucidation 
of key physics tradeoffs, constraints, and uncertainties for the ulti- 
mate power-reactor embodiment. 


6526 (LA-UR—81-2879) ELMO Bumpy Torus fusion- 
reactor design study. Bathke, C.G.; Krakowski, R.A. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 19p. (CONF-811046—4). NTIS, PC A02/MF 
A011. Order Number DE82000692. 

From Meeting and workshop on fusion reactor design and 
technology; Tokyo, Japan (5 Oct 1981). 

A complete power plant design of a 1200-MWe ELMO 
Bumpy Torus Reactor (EBTR) is described that emphasizes those 
features that are unique to the EBT confinement concept, with sub- 
systems and balance-of-plant items that are generic to magnetic 
fusion being adopted from past, more extensive tokamak reactor de- 
signs. 


6527 (LA-UR—81-2880) Recent studies of Reversed- 
Field Pinch reactors. Hagenson, R.L.; Krakowski, R.A. (Los 
Alamos National Lab., NM (USA); Technology Internation- 
al, Inc., Ames, [A (USA)). 1981. Contract W-7405-ENG-36. 
19p. (CONF-811046—5). NTIS, PC A02/MF A0O1. Order 
Number DE82000693. 

From Meeting and workshop on fusion reactor design and 
technology; Tokyo, Japan (5 Oct 1981). 

e reactor prognoses of a class of confinement scheme that 
relies primarily on self-fields induced by axial currents flowing 
within a plasma column are presented. The primary focus has been 
placed on the toroidal Reversed-Field Pinch (RFP). At the limit of 
very large current densities is the gas-embedded Dense Z-Pinch 
(DZP), a small-radius, linear device. Past conventional RFP reactor 
designs are reviewed. The extention of these conventional RFP re- 
actors to DD advanced-fuel operation is described. The implica- 
tions are summarized of operating higher-density, compact RFPs as 
reactors, wherein the current density rather than physical dimen- 
sions are scaled. Lastly, the application of very high current densi- 
ties supported in a sub-millimeter linear current channel, as em- 
bodied in the DZP reactor, is reviewed. 


6528 (LA-UR—81-2881) Compact-Toroid Fusion Reac- 
tor (CTOR) based on the Field-Reversed Theta Pinch. Ha- 
—, R.L.; Krakowski, R.A. (Los Alamos National Lab., 

(USA); Technology International, Inc., Ames, IA 
ree 1981. Contract W-7405-ENG-36. 16p. (CONF- 

811046—6). NTIS, PC A02/MF AOl. Order Number 
DE82000694. 

From Meeting and workshop on fusion reactor design and 
technology; Tokyo, Japan (5 Oct 1981). 

Scoping studies of a translating Compact Torus Reactor 
(CTOR) have been made on the basis of a dynamic plasma model 
and an overall systems approach. This CTOR embodiment uses a 
Field-Reversed Theta Pinch as a plasma source. The field-reversed 
plasmoid would be formed and compressionally heated to ignition 
prior to injection into and translation through a linear burn cham- 
ber, thereby removing the high-technology plamoid source from 
the hostile reactor environment. Stabilization of the. field-reversed 
plasmoid would be provided by a passive conducting shell located 
outside the high-temperature blanket but within the low-field super- 
conducting magnets and associated radition shielding. On the basis 
of this batch-burn but thermally steady-state approach, a reactor 
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concept emerges with a length below ~ 40 m that generates 300 to 
400 MWe of net electrical power with a recirculating power frac- 
tion less than 0.15. 


6529 (LA-UR—81-2942) Operating limits on commuta- 
tor dc machines used as electromechanical capacitors. Thul- 
len, P. (Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. Sp. (CONF- 811040—74). NTIS, PC 
A02/MF A0O1. Order Number DE82002403. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

"This paper presents data gathered in testing 28 rebuilt 
motors and discusses the impact of possible variation of characteris- 
tics among the machines of the operation of the facility. It also dis- 
cusses commutation limits and their relationship to the economics 
and reliability of the system. When installed, the system will consist 
of 30 motors and will have a rating of 50 kA, 1.68 kV correspond- 
ing to 84 MVA at a peak power of 42 MW. The cost of this supply 
will be near $6/kVA which continues to compare favorably with 
the present $30/kVA cost of alternators. 


6530 (LA-UR—81-3060) Tuning experience with the 
FMIT scale-model drift-tube linac. Earley, L.M.; Potter, 
J.M.; Thomas, A.J. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1981. Contract W-7405-ENG-36. 4p. (CONF- 
811083—5). NTIS, PC A02/MF A0Ol. Order Number 
DE82002359. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

A scale model of the Fusion Materials Irradiation Test Fa- 
cility (FMIT) 80-MHz drift-tube linac (DTL) was constructed to 
investigate the tuning procedure. The model DTL has 16 cells and 
was constructed to have the accelerating mode at 367 MHz. The 
mode spectrum was measured for various post penetrations, and 
field profiles of the modes were recorded. The field profiles were 
measured by using a beadpull apparatus, together with an automatic 
data-acquisition system. Tilt-sensitivity measurements were per- 
formed to find the optimum post penetrations for stabilizing the ac- 
celerating mode. 


6531 (LA-UR—81-3133) All-metal —— chamber for 
the ZT-40 experiment. Dike, R.S.; Downing, J.N. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1981. “tanteet W- 
7405-ENG-36. 6p. (CONF- 811040—47). NTIS, PC A02/ 
MF AOl1. Order Number DE82002384. 

From 9. symposium on engineering problems of fusion re- 
search; te = IL, USA (26 Oct 1981). 

discuss the design and fabrication of the all-metal 

vacuum bap Bao presently in use in the ZT-40 device. ZT-40 is the 
current experiment in the Los Alamos Reversed-Field Pinch (RFP) 
program. The new vessel, which replaces a ceramic one, is made of 
Inconel 625 and has major and minor diameters of 228 cm and 40 
cm, respectively. It consists of 24 convoluted and straight sections 
welded into a single toroidal geometry. Presented are several 
design features showing diagnostic and vacuum port tubulations 
and thermal-electrical insulation isolating the unit from its conduct- 
ing shell. We also discuss fabrication techniques and our procedure 
for cleaning and heat treatment designed to eliminate residual gas 
contamination in the Inconel material. 


6532 (LA-UR—81-3145) Advanced-fuel reversed-field 
pinch reactor (RFPR). Hagenson, R.L.; Krakowski, R.A. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1981. Con- 
tract W-7405-ENG-36. 5p. (CONF-811040—46). NTIS, PC 
A02/MF AO1. Order Number DE82002387. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The utilization of deuterium-based fuels offers the potential 
advantages of greater flexibility in blanket design, significantly re- 
duced tritium inventory, potential reduction in radioactivity level, 
and utilization of an inexhaustible fuel supply. The conventional 
DT-fueled Reversed-Field Pinch Reactor (RFPR) designs are re- 
viewed, and the recent extension of these devices to advanced-fuel 
(catalyzed-DD) operation is presented. Attractive and economically 
competitive DD/RFPR systems are identified having power densi- 
ties and plasma parameters comparable to the DT systems. Con- 
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verting an RFP reactor from DT to DD primarily requires increas- 
ing the magnetic field levels a factor of two, still requiring only 
modest magnet coil fields (= 4 T). When compared to the mainline 
tokamak, the unique advantages of the RFP (e.g., high beta, low 
fields at the coils, high ohmic-heating power densities, unrestricted 
aspect ratio) are particularly apparent for the utilization of ad- 
vanced fuels. 


6533 (LA-UR—81-3146) Conceptual design studies of 
the Modular Stellarator Reactor (MSR). Miller, R.J.; Kra- 
kowski, R.A. (Los Alamos Scientific Lab., NM (USA)). Oct 
1981. Contract W-7405-ENG-36. 5p. (CONF- 811040—39). 
NTIS, PC A02/MF AO1. Order Number DE82002386. 
From 9. symposium on engineering problems of fusion re- 
search; bem > IL, USA (26 Oct 1981). 
A preliminary conceptual study been made of the Modu- 
lar Stellarator Reactor (MSR) as a steady-state, ignited, DT-fueled, 
magnetic fusion reactor. The MSR concept combines the physics of 
classic stellarator confinment with an innovative, modular-coil 
design. Parametric tradeoff calculations are described, leading to 
the selection of an interim design point for a 4.8-GWt plant based 
on Alcator transport scaling and an average beta value of 0.04 in an 
1 = 2 system with a plasma aspect ratio of 11. 


6534 (LA-UR—81-3161) Quasistatic evolution of com- 
pact toroids. Sgro, A.G.; Spencer, R.L.; Lilliequist, C. (Los 
Alamos National Lab., (USA)). 1981. Contract W- 
7405-ENG-36. 5p. (CONF-811087—8). NTIS, PC A02/MF 
A011. Order Number DE82002333. 

From 4. annual compact toroid symposium; Livermore, CA, 
USA (27 Oct 1981). 

Some results are presented of simulations of the post forma- 
tion evolution of compact toroids. The simulations were performed 
with a 1-1/2 D transport code. Such a code makes explicit use of 
the fact that the shapes of the flux surfaces in the plasma change 
much more slowly than do the profiles of the physical variables 
across the flux surfaces. Consequently, assuming that the thermody- 
namic variables are always equilibrated on a flux surface, one may 
calculate the time evolution of these profiles as a function of a 
single variable that labels the flux surfaces. Occasionally, during the 
calculation these profiles are used to invert the equilibrium equation 
to update the shapes of the flux surfaces. In turn, these shapes 
imply certain geometric cofficients, such as A = <1/r?>, which 
contain the geometric information required by the 1-D equations. 


6535 (NITEFA-OM—0489) Study on the stressed state 
of the toroidal field winding in the T-15 device. Gvozdin, 
A.L.; Sivkova, G.N.; Spirchenko, Yu.V.; Chvartatskii, R.V.; 
Churakov, G.F. Giese Setiedoweteta "skij Inst. Ehlektrofi- 
(USSR)). 1980. 12p. (In 
Russian). S (US Sales y), PC A02/MF AO1. 

Numerical study of the stressed-deformed state of the super- 
conducting winding of the toroidal field (SWTF) of the T-15 toka- 
mak device has been carried out for choosing optimum variant of 
the construction. Investigation is performed using the finite element 
method with the ES 1040 computer. Some variants of winding con- 
struction are considered for the aim of optimization of the electro- 
magnetic system. The variant when the SWTF supports on a cylin- 
der with a variable thickness and a flange on edges is accepted on 
the base of the analysis of the stressed-deformed state of SWTF 
from ponderomotive loads acting in the winding plane. The above 
algorithm of investigation and the results obtained in a wide range 
of variants are of a rather general nature and may be used when 
designing tokamaks with other parameters. 


zicheskoj Rory: Lenin, 


6536 (NITEFA-P-A—0437) Liner of a pulsed thermonu- 

clear reactor. Baranov, G.A.; Khukharev, V.V. (Gosudarst- 

vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 

Moscow; Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj 

a, Leningrad (USSR)). 1979. 35p. (In Russian). 
S (US Sales Only), PC A03/MF A0O1. 

Different flowsheets of thermonuclear reactors being devel- 
oped now are presented: quasi-stationary reactors, pulsed systems, 
hybrid reactors, thermonuclear reactors with collapsing liners. 
Methods of linear acceleration and plasma confinement, effect of 
linear viscosity and compressibility on linear system efficiency as 
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well as methods of plasma shape formation in liner systems are con- 
sidered. The problem of liquid metal liners application, i.e. the for- 
mation of centrifugal and jet liner as well as compression dynamics 
of cenrtifugal liner is studied separately. The following different 
flowsheets of the conversion of thermal power from thermonuclear 
reactors into electric power are compared: 1) thermonuclear power 
plant with MHD generator; 2) electric power plant with “continu- 
ous” and “periodic” coolant supply; 3) electric power plant based 
on tokamak reactor; 4) two-circuit conversion flowsheet with a 
steam turbine and MHD generator. 


6537 (NITEFA-P-A—0447) Sputtering and reconstruc- 

tion of surface of 

Dunaev, V.V.; Zhi G.; i VG; 

hina, I.P.; Salnagauki, G ; Fafurina, E.N.; Fefelov, P.A. 

(Nauchno-Issledovatel’skij ~ Ehlektrofizicheskoj —_ 

cus’ Leningrad (USSR)). 1980. 15p. (In Russian) Ss 
Sales Coy), PC A02/MF AOl1. 

The investigation is devoted to theoretical and experimental 
study of sputtering and surface composition changes of structural 
materials being of potential use in chambers of first generation ther- 
monuclear reactors. Physical foundations of a probe method to de- 
termine the sputtering coefficients in a gaseous discharge are out- 
lined. Presented are the selective sputtering coefficients of major 
components of borosilicon graphite, titanium alloys, iron-nickel-base 
and nickel base alloys, pure titanium, iron and nickel in a deuterium 
plasma at the ion energy of approximately 300 eV. It is concluded, 
that the absolute sputtering coefficients of alloying elements can 
variate, whereas the relative ones remain constant. In terms of the 
plasma radiative losses the nickel base alloys are superior to the 
type Ch18NI10T stainless steel and to the type ChN38VT nickel 
base alloys. 


6538 (ORNL/TM—7769) Proceedings of FED remote 
maintenance equipment workshop. Sager, P.; Garin, J.; 
Hager, E.R.; be o> inato, P.T.; Tobias, D.; Young, N. (Oak 
Ridge Natio .» TN (USA)). Nov 1981. Contract W- 
7405-ENG-26. 147p. (CONF-810158—; CONF-810366—). 
NTIS, PC A07/MF A0O1. Order Number DE82002513. 

From FED remote maintenance equipment workshop; Oak 
Ridge, TN, USA (20 Jan 1981). 

A workshop was convened in two sessions in January and 
March 1981, on the remote maintenance equipment for the Fusion 
Engineering Device (FED). The objectives of the first session were 
to familiarize the participants with the status of the design of the 
FED and to develop a remote maintenance equipment list for the 
FED. The objective of the second session was to have the partici- 
pants present design concepts for the equipment which had been 
identified in the first session. The equipment list was developed for 
general purpose and special purpose equipment. The general pur- 
pose equipment was categorized as manipulators and other, while 
the special purpose equipment was subdivided according to the re- 
actor subsystem it serviced: electrical, magnetic, and nuclear. Both 
mobile and fixed base manipulators were identified. Handling ma- 
chines were identified as the major requirement for special purpose 
equipment. 


6539 (ORNL/TM—7849) Magnetic blocking direct-re- 
covery efficiency. Whealton, J.H.; Wooten, J.H.; McGaffey, 
R.W. (Oak Ridge National Lab., T™N (USA). Oct 1981. 
Contract W-7405-ENG-26. 36p. NTIS, PC A03/MF AO1. 
Order Number DE82001952. 

The ion recovery efficiency of a transverse magnetic field 
monochromatic direct recovery device intended for intense neutral 
beams is examined theoretically by solving a Poisson-Vlasov equa- 
tion. An optimum in recovery efficiency is obtained for finite ion 
current density and excess initial speed. 


6540 (PPPL—1828) Measurements of the PLT and 
PDX device activation. Stavely, J.; Barnes, C.W.; Chrien, 
R.E.; Strachan, J.D. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). 1981. Contract AC02-76CH03073. 2ip. 
NTIS, PC A02/MF AO1. Order Number DE82001504. 
Measurements of the activation levels around the PLT and 
PDX tokamaks have been made using a Ge(Li) gamma spectrom- 
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eter and a Geiger counter. The activation results from radiation in- 
duced in the plasma by 14 MeV neutrons from the d(t,n)a fusion 
reaction, 14.7 MeV protons from the d(*He,p)a fusion reaction, 10 
—» 20 MeV hard x-rays from runaway electron induced bremm- 
strahlung, and 2.5 MeV neutrons from the d(d,n)*He fusion reac- 
tion. The magnitude of the activation is compared to that predicted 
for PDX on the basis of one-dimensional activation codes. 


6541 (PPPL—1833) Analysis of modern optimal control 
theory applied to plasma position and current control in 
TFTR. Firestone, M.A. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). 1981. Contract AC02-76CH03073. 64p. 
NTIS, PC A04 A01. Order Number DE82001507. 

The strong compression TFTR discharge has been segment- 
ed into regions where linear dynamics can approximate the plasma’s 
interaction with the OH and EF power supply systems. The dy- 
namic equations for these regions are utilized within the linear opti- 
mal control theory framework to provide active feedback gains to 
control the plasma position and current. Methods are developed to 
analyze and quantitatively evaluate the quality of control in a non- 
linear, more realistic simulation. Tests are made of optimal control 
theory's assumptions and requirements, and the feasibility of this 
method for TFTR is assessed. 


6542 (PPPL—1835) Performance of the INTOR poloi- 
dal divertor. Post, D.E.; Petravic, M.; Schmidt, J.A.; Hei- 
fetz, D. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Oct 1981. Contract AC02-76CH03073. 16p. NTIS, PC A02/ 
MF AO1. Order Number DE82001351. 

The next generation of large tokamak experiments is expect- 
ed to have large particle and heat outfluxes (~ 10” particles/sec 
and 80 MW). These outfluxes must be controlled to provide ade- 
quate pumping of the helium ash and to minimize the sputtering 
erosion of the vacuum vessel walls, limiters, and neutralizer plates. 
A poloidal divertor design to solve these problems for INTOR has 
been done using a two-dimensional code which models the plasma 
as a fluid and solves equations for the flow of particles, momentum 
and energy, and calculates the neutral gas transport with Monte- 
Carlo techniques. These calculations show that there is a regime of 
operation where the density in the divertor is high and the tem- 
perature is low, thus easing the heat load and erosion problems. 
The neutral pressure at the plate is high, resulting in high gas 
throughputs, with modest pumping speeds. 


(RL—80-020) Lectures on the physics of the super 
yal region. Key, M.H. (Science Research Council, Chilton 
(UK). Rutherford and Re ry oo} Jun 1980. 104p. 
NTIS (US Sales Only), A06/MF AOl 

Sn these notes the main ghgsien! peosesees of inteccst ia laser 
produced plasmas in the superdense region of the plasma (densities 
above the critical density for penetration of the laser radiation) are 
discussed. The processes of energy transport and hydrodynamic 
compression are considered with particular emphasis on the genera- 
tion of high pressure and its utilisation in the production of high 
density plasmas. The notes are presented under the headings; intro- 
duction, thermal conduction, plasma pressure generated by laser ir- 
radiation of a solid, shock waves, compression of matter, plasma 
compression and heating in exploding pusher targets, plasma com- 
pression in ablatively imploded targets. 124 references. 


(RL—80-026) Annual to the Laser Facility 
Committee 1980. (Science Research Council, Chilton (UK). 
Rutherford and Appleton Labs.). Mar 1980. 255p. NTIS 
(US Sales Only), FA12/MF AOl. 

The work done at, or in conjunction with, the Central Laser 
Facility during the year April 1979 to March 1980, is reported and 
discussed. The fields covered in the seven chapters are: (1) Glass 
laser facility development. (2) Gas laser development. (3) Laser 
plasma interaction. (4) Transport and particle emission. (5) Ablative 
compression studies. (6) X-ray spectroscopy and XUV lasers. (7) 
Theory and computation. Publications based on work at, or in con- 
junction with, the Facility, which have appeared or been accepted 
for publication during the year are listed in an appendix. 
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6545 (SAND—81-1084C) Response of heavily shielded 

plastic scintillator: my ary combinations to nanose- 

cond neutron pulses. J.; Chang, J. (Sandia Nation- 

al Labs., Albaawery : (USA). 1981. Contract AC04- 

76DP00789 4p. (CONF-811012—7). NTIS, PC A02/MF 
AO0l. Order Number DE82001096. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The effect of neutron transport in massive shields surround- 
ing scintillation detectors has been experimentally determined. 
Beam target prompt neutron production to measure ion beam cur- 
rent and the measurement of thermonuclear neutron production in 
particle beam fusion experiments require nanosecond measurements 
from scintillator-photomultiplier combinations shielded with mas- 
sive amounts of lead. The lead shield is necessary to attenuate the 
intense x-ray bursts characteristic of these experiments. The re- 
sponse, of shielded detectors to several-nanosecond-wide neutron 
pulses has been established for both 2.45 MeV and 14.1 MeV neu- 
trons. The characteristic neutron pulse shape measured for lead 
shields up to 20.3 cm in thickness show a sharp leading edge with a 
few nanoseconds risetime, a FWHM of 5 to 10 ns, and a tail that 
can extend for tens of nanoseconds. This pulse shape is predicted 
from an analysis of elastic, inelastic, and (n, 2n) reactions that occur 
in the lead shield. 


(UCRL—8607) Monte Carlo analysis of neutron 
stects within the MFTF-B vault. Muelder, S.A. (Lawrence 
Livermore National Lab., CA (USA)). 30 1981. Con- 
tract W-7405-ENG-48. 4p. (CONF-811040—8). NTIS, PC 
A02/MF AO01. Order Number DE82001081. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

"Design operation of the Tandem Mirror Fusion Test Facility 
(MFTF-B) will produce an estimated 2.3 x 10'* D-D fusion neu- 
trons per second of plasma. To predict the effect that neutrons will 
have on the facility, a three-dimensional computer model has been 
developed. The plasma source, the superconducting magnet coils 
and stainless steel jackets, the vacuum cryopanels, the vacuum 
vessel, and the concrete vault are modeled. A coupled neutron- 
gamma Monte Carlo transport code (MORSE76L) has then been 
utilized to determine the consequences of the radiation. 


6547 (UCRL—15126) Final ‘— of work performed 
under Contract No. 98155-03 from Lawrence Livermore Lab- 
oratory. Marancik, W.G.; Mayer, E.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.; Airco Super- 
conductors, Murray Hill, NJ (USA)). 1979. Contract 
W-7405-ENG-48. 139p. NTIS, PC A07 AOl. Order 
Number DE82001680. 

Four production lines were constructed for the fabrication of 
the conductor for the Mirror Fusion Test Facility. The production 
lines are as follows: (1) the stabilizer sheath fabrication line; (2) the 
strip cleaning inspection line; (3) the solder electroplating line; and 
(4) the jacketing and soldering line. Drawings for all critical items 
used in the assembly of these lines and photographs of selected 
equipment are included in this report. 


6548 (UCRL—15377) Design considerations for an iner- 
tial confinement fusion reactor power plant. Massey, J.V.; 


Simpson, J.E. (Lawrence Livermore National Lab., CA 
(USA); Bechtel, Inc., San Francisco, CA (USA)). 10 Au 
1981. Contract W-7405-ENG-48. 4p. NTIS, PC ‘A02/ME 
A011. Order Number DE81030646. 

To further define the engineering and economic concerns for 
inertial confinement fusion reactors (ICR’s), a conceptual design 
study was performed by Bechtel Group Incorporated under the di- 
rection of Lawrence Livermore National Laboratory (LLNL). The 
study examined alternatives to the LLNL HYLIFE concept and 
expanded the previous balance of plant design to incorporate infor- 
mation from recent liquid metal cooled fast breeder reactor 
(LMFBR) power plant studies. The majority of the effort was to 
incorporate present laser and target physics models into a reactor 
design with a low coolant flowrate and a high driver repetition 
rate. An example of such a design is the LLNL JADE concept. In 
addition to producing a power plant design for LLNL using the 
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JADE example, Bechtel has also examined the applicability of the 
EAGLE (Energy Absorbing Gas Lithium Ejector) concept. 


6549 (UCRL—15405) Design scoping study of the 12T 
Yin-Yang magnet system for the Tandem Mirror Next Step 
(TMNS). Final report. (Lawrence Livermore National Lab., 
CA SA); General Dynamics Corp., San Diego, CA 
(USA). Convair (Astronautics) Div). Sep 1981. mtract 
W-7405-ENG-48. 308p. NTIS, PC Al4/MF AOl. Order 
Number DE82003218. 

The overall objective of this engineering study was to deter- 
mine the feasibility of designing a Yin-Yang magnet capable of pro- 
ducing a peak field in the windings of 12T for the Tandem Mirror 
Next Step (TMNS) program. As part of this technical study, a 
rough order of magnitude (ROM) cost estimate of the winding for 
this magnet was undertaken. The preferred approach to the wind- 
ing design of the TMNS plug coil utilizes innovative design con- 
cepts to meet the structural, electrical and thermodynamic require- 
ments of the magnet system. Structurally, the coil is radially parti- 
tioned into four sections, preventing the accumulation of the radial 
loads and reacting them into the structural case. To safely dissipate 
the 13.34 GJ of energy stored in each Yin-Yang magnet, the wind- 
ing has been electrically subdivided into parallel or nested coils, 
each having its own power supply and protection circuitry. This 
arrangement effectively divides the total stored energy of the coils 
into manageable subsystems. The windings are cooled with super- 
fluid helium II, operated at 1.8K and 1.2 atmospheres. The superior 
cooling capabilities of helium II have enabled the overall winding 
envelope to be minimized, providing a current density of 2367 A/ 
CM2, excluding substructure. 


6550 (UCRL—85957) Design of 12-T Yin-Yang magnets 
operating in subcooled, superfluid helium. Cornish, D.N.; 
Hoard, R.W.; Baldi, R. (Lawrence Livermore Nationai 
Lab., CA SA); General Dynamics/Convair, San Diego, 


(U 
CA (USA)). 9 Oct 1981. Contract W-7405-ENG-48. 5p. 


(CONF-811040—12). NTIS, PC A02/MF AOl. Order 
Number DE82001059. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

"A conceptual design study of a large 12-T yin-yang pair of 
coils, typical of the plug coils envisioned for a tandem-mirror facili- 
ty to follow MFTF, has been completed. Because of its larger size 
and field strength, the magnetic forces are much greater than those 
experienced on MFTF. The main purpose of this study, therefore, 
is to assess the feasibility of such a device, paying particular atten- 
tion to mechanical stress and conductor strain. The conductor pro- 
posed operates at 15.6 kA and consists of a rectangular half-hard 
copper stabilizer with a Nb-Ti insert in the low-field regions and 
NbsSn in the high field. The coil is divided into four sections in the 
longitudinal direction, with steel substructure to limit the winding 
stress to an acceptable level. The conductor is cryostatically stabi- 
lized in superfluid He at 1.8K and 1.2 atm, with an operating heat 
flux of 0.8 W.cm™~?. 


6551 (UCRL—85976) Nova Event Logging System. Cal- 
liger, R.J.; Suski, G.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 May 1981. Contract W- 
7405-ENG-48. . (CONF-811012—26). NTIS, PC A02/ 
MF AOl1. Order Number DE82003147. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

Nova is a 200 terawatt, 10-beam High Energy Glass Laser 
currently under construction at LLNL. This facility, designed to 
demonstrate the feasibility of laser driven inertial confinement 
fusion, contains over 5000 elements requiring coordinated control, 
data acquisition, and analysis functions. The large amounts of data 
that will be generated must be maintained over the life of the facili- 
ty. Often the most useful but inaccessible data is that related to time 
dependent events associated with, for example, operator actions or 
experiment activity. We have developed an Event Logging System 
to synchronously record, maintain, and analyze, in part, this data. 
We see the system as being particularly useful to the physics and 
engineering staffs of medium and large facilities in that it is entirely 
separate from experimental apparatus and control devices. The 
design criteria, implementation, use, and benefits of such a system 
will be discussed. 
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6552 Te TMX Upgrade magnet-set geome- 

try design. W (Lawrence Phen ne National 

a CA (USA))” ay “al 1981. Contract W-7405-ENG-48. 

6p. (CONF- -811040—18). NTIS, PC A02/MF A011. Order 
umber DE82001793. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

A magnet set, consisting of 24 coils, has been designed for 
the TMX Upgrade. Like the coil set designed for the TMX experi- 
ment, the coils for TMX Upgrade consist of a central-cell set with 
a minimum-B plug set on each end. Between the central cell and 
each end plug, there is a flux bundle recircularizing transition set. 
Physics considerations require that the TMX Upgrade magnet set 
be almost twice as long as the TMX magnet set (14 m between the 
outer mirrors). The central circular coils are the only coils used 
from TMX. The TMX transition set of two C-coils and an octupole 
is replaced by a C-coil and an Ioffe coil. The TMX plug composed 
of a baseball coil and two C-coils is replaced by an Ioffe coil, two 
C-coils and two circular coils. A comparison between the TMX 
and TMX Upgrade magnet sets is shown. 


6553 (UCRL—85980) Application of power-factor cor- 
Te an take GE eae Lis 
er supply. Corvin, W.C. (Lawrence Livermore National 
Ea, CA (USA)). 14 Aug 1981. Contract W-7405-ENG-48. 
(CONF- 811040—9). IS, PC A02/MF AOl. Order 

+ lh a DE82001089. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The magnet power supply for the Tandem Mirror Experi- 
ment Upgrade (TMX Upgrade) contains 24 groups of dc rectifiers 
that feed the water-cooled magnets. Each group consists of five or 
less rectifiers, connected in series. All 24 are current-regulating, 
using phase-controlled bilateral thyristors in the rectifier transform- 
er primaries. The electric utility system must furnish reactive power 
to these phase-controlled thyristors as well as to the cmmutating 
diodes in the rectifier bridges. 


6554 (UCRL—85985) Project planning and management 

techniques of the fast-paced TMX-Upgrade construction. Se- 

berger, C.D.; Chargin, A.K. (Lawrence Livermore National 

Lab., CA (USA)). 26 Oct 1981. Contract W-7405-ENG-48. 

5p. (CONF-811040—14). NTIS, PC A02/MF AOl1. Order 
umber DE82001593. 

From 9. symposium on engineering problems of fusion re- 
search; Ciieage. IL, USA (26 Oct 1981). 

The Tandem Mirror Experiment-Upgrade (TMX-Upgrade) 
construction will be completed in 18 months at a total cost of $14.5 
million. This paper describes the project planning and the manage- 
ment techniques used to complete the TMX-Upgrade within its al- 
located cost and schedule. In the planning stages of a project, 
before approval of the proposal, we define major project objec- 
tives, create a work breakdown structure (WBS), detail a technical 
description for each level of the WBS, and provide detailed bot- 
toms-up cost estimates and summary schedules. In the operating 
phase, which continues throughout the project, we establish budget 
and schedule baselines. The reporting phase includes The Depart- 
ment of Energy (DOE) reviews of project status at monthly, quar- 
terly, and semiannual intervals. These reports include cost, sched- 
ule, manpower, major procurement, and technical status informa- 
tion. 


(UCRL—85988) TMX magnet: 
yp study. Wong, R.L.; Chargin, A.K.; Lo; B.G. 
(Lawrence Livermore National Lab., CA (USA)). 26 Oct 
1981. Contract W-7405-ENG-48. 4p. (CONF-811040—13). 
NTIS, PC A02/MF A0O1. Order Number DE82001595. 
From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Studies are currently being made to design an axisymmetric 
modification to the TMX-Upgrade experiment. The existing TMX- 
Upgrade quadrupole plug and transition magnet sets are replaced 
by the circular coils of an axisymmetric plug. The existing TMX- 
Upgrade magnet set is shown. The circular coils are sectioned to 
show the quadrupole magnets and the flux bundle. The two end 
cells of this magnet set are MHD stable minimum-B plugs. From a 
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mechanical design viewpoint, an axisymmetric design is attractively 
simple. One of the axisymmetric designs under consideration is the 
Modified Cusp. A magnet set for this designs is shown. The coils 
are sectioned to show their cross-section. 
6556 (UCRL—85995) Neutral-beam aiming and calori- 
metry for MFTF-B. Goldner, A.I.; Margolies, D. (Lawrence 
Livermore National Lab., CA (USA)). 1981. Contract W- 
7405-ENG-48. 5p. (CONF-811040—9). NTIS, PC A02/MF 
AOl. Order Number DE82001786. 

From 9. symposium on engineering problems of fusion re- 
search; caine, IL, USA (26 Oct 1981). 

The vessel for the Tandem Mirror Fusion Test Facility 

(MFTF-B) will have up to eleven 0.5-s-duration neutral-beam injec- 
tors for the initial heating of the MFTF-B plasma. Knowing the 
exact alignment of the beams and their total power is critical to the 
performance of the experiment. Using prototype aiming and calori- 
metry systems on the High Voltage Test Stand (HVTS) at Law- 
rence Livermore National Laboratory (LLNL), we hope to prove 
our ability to obtain an aiming accuracy of +-1 cm at the plasma 
and a calorimetric accuracy of +-5% of the actual total beam 
energy. 


6557 (UCRL—85998) Transport/installation of the 
MFTF magnet and 
C.L.; Hinkle, R.E.; DePue, D.W. (La 
National Lab., CA ‘(USA)). 2 Oct "1981. Contract W-7405- 
ENG-48. 5p. (CONF-811040—20). NTIS, PC A02/MF 
AO1. Order Number DE82001785. 
From 9. symposium on 
search; Nm ~ IL, USA (26 Oct 1981). 
After the two C-coils were joined to form a yin-yang 
magnet, it was moved to the Mirror Fusion Test Facility (MFTF) 
at the Lawrence Livermore National Laboratory. Additional pre- 
paratory work was done before the magnet assembly could be 
moved into the vacuum vessel for final hookup. Apparatus was de- 
signed and built to determine magnet mechanical and magnetic cen- 
terlines and establish a magnetic-field profile between the mirror 
points and yin-yang center. Hall probes were installed to measure 
magnetic fields during startup and operation. A system using linear 
potentiometers was used to detect magnet movement during oper- 
ation. 


problems of fusion re- 


6558 (UCRL—86016) Thermalization of heavy-ion 
beams in the final lens of vacuum reactor vessels. Barletta, 
W.A. (Lawrence Livermore National Lab., CA (USA)). 26 
Oct 1981. Contract W-7405-ENG-48. 16p. (CONF-811040— 
69). NTIS, PC A02/MF AO1. Order Number DE82002577. 

From 9. symposium on problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

During final ballistic transport of heavy ion beams through 
vacuum and» near vacuum reactor chambers, anharmonic space 
charge forces will distort the phase space of the beams. This distor- 
tion leads to the growth of macroscopic beam emittance. Conse- 
quently the size of the final focal spot at the pellet is increased. The 
magnitude of the anharmonic forces depends upon the roundness of 
the beam current density radial profile. It has been suggested that 
expansion of the beam from radii of about 1 to 2 cm in the accel- 
erator transport system to a radius of 10 cm at the final lens will 
create a flat current profile at the final lens. The subsequent near 
ballistic focusing of the beam would be subject to minimal anhar- 
monic forces and therefore minimal emittance growth. In fact the 
expansion of the beam leads to a growth of the rms emittance in 
the form of an ordered velocity field in the beam. Passage of such a 
beam through an ideal lens at the reactor entrance thermalises this 
ordered velocity field. Consideration of this effect sets limits on the 
applicability of the cold, converging beam mode of ballistic trans- 
port. 


6559 (UCRL—86026) Measured and projected perform- 
ance of plasma direct converters. Barr, W.L.; Moir, i, 
(Lawrence Livermore National Lab., CA (USA)). 22 Oc 
1981. Contract W-7405-ENG-48. 7p. (CONF- 81104061). 
NTIS, PC A02/MF A0O1. Order Number DE82002576. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 
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Test results from two plasma direct converters and their pre- 
dicted cost and performance on tandem mirror fusion reactors are 
present. The tests were done at high power density (~ 70 W/cm?) 
in steady state to simulate the predicted conditions in a reactor. A 
single stage unit and a two-stage unit of the Venetian blind type 
were tested at up to 100 kV and 6 kW for a total time of about 80 
hours. Measured efficiencies, when projected to a reactor, are typi- 
cally about 50% for a single stage unit and 60 to 70% for a two- 
stage unit, depending on the energy distribution of the ions, the 
degree of subdivision of the collectors, and on the gas pressure. 
The high ambipolar potential in tandem mirror devices makes this 
good efficiency possible. When radiatively cooled grids are used, 
the incident power density is limited to about 100 W/cm? by the 
thermionic emission of electrons. 


6560 (UCRL—86040) Engineering problems of the 
fusion breeder. Moir, R.W.; Lee, J.D.; Barr, W.L. (Law- 
rence Livermore National Lab., CA (USA)). 22 Oct 1981. 
Contract W-7405-ENG-48. 7p. (CONF-811040—62). NTIS, 
PC A02/MF AO1. Order Number DE820025 580. 

From 9. symposium on problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

A study of fission suppressed blankets for the tandem mirror 
not only showed such blankets to be feasible but also to be safer 
than fissioning blankets. Such hybrids could produce enough fissile 
material to support up to 17 light water reactors of the same nucle- 
ar power rating. Beryllium was compared to "Li for neutron multi- 
plication; both were considered feasible but the blanket with Li 
produced 20% less fissile fuel per unit of nuclear power in the reac- 
tor. The beryllium resource, while possibly being too small for ex- 
tensive pure fusion application, would be adequate (with carefully 
planned industrial expansion) for the hybrid because of the large 
support ratio, and hence few hybrids required. Radiation damage 
and coatings for beryllium remain issues to be resolved by further 
study and experimentation. Molten salt reprocessing was compared 
to aqueous solution reprocessing (thorex). The molten salt repro- 
cessing cost is $3.4/g fissile, whereas aqueous reprocessing cost $24 
or $43/g for the thorium metal or oxide fuel form. 


6561 (UCRL—86063) Low-level-signal data 
for the MFTF superconducting-magnet 

C.R. (Lawrence Livermore National Lab., CA 
Oct 1981. Contract W-7405-ENG-48. Sp. (CONF-811040— 
24). NTIS, PC A02/MF AO1. Order Number DE82001635. 


acquisition 
Montoya, 
(USA)). 8 


From 9. symposium on ing problems of fusion re- 
, IL, USA (26 Oct 1981). 

Acquisition of low level signals from sensors mounted on the 
superconducting yin-yang magnet in the Mirror Fusion Test Facili- 
ty (MFTF) imposes very strict requirements on the magnet signal 
conditioning and data acquisition system. Of the various types of 
sensors required, thermocouples, strain gages, and voltage taps pro- 
duce very low level outputs. These low level outputs must be accu- 
rately measured in the harsh environment of slowly varying mag- 
netic fields, cryogenic temperatures, high vacuum, pulse power and 
60 Hz electrical noise, possible neutron radiation, and high common 
mode voltage resulting from superconducting magnet quench. Suc- 
cessful measurements require careful attention to grounding, shield- 
ing, signal handling and processing in the data acquisition system. 
The magnet instrumentation system provides a means of effectively 
measuring both low level signals and high level signals from all 
types of sensors. 


search; 


(UCRL—86065) Results of studies of fiber-optic 
links for MFTF. Lau, N.H.C. (Lawrence Livermore Nation- 
al Lab., CA (USA)).” 6 Oct 1981. Contract W-7405-ENG-48. 
4p. (CONF-811040—6). NTIS, PC A02/MF A0Ol. Order 

umber DE81023654. 
From 9. symposium on engineering problems of fusion re- 
search; ae IL, USA (26 Oct 1981). 

This paper reviews the test approach, the evaluations and 

the results of the studies of fiber optic links for MFTF. The test 

Its and evaluation give considerable confidence for the use of 
fiber optic links in the MFTF control and diagnostics systems. The 
performance, cost effectiveness and integration capability of the se- 
lected fiber optical elements have been very impressive. 
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6563 (UCRL-—86070) CAMAC-based interlock system 
for power-supply-hardware protection on MFTF. h, 
M.S. wrence Livermore National Lab., CA (USA)). 30 

1981. Contract W-7405-ENG-48. 5p. (CONF-811040— 
25). NTIS, PC A02/MF AOl1. Order Number DE82001623. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

This interlock module accepts 16 inputs and generates, in 
conjunction with an internal PROM map, 8 outputs. This decision 
process is autonomous of the CAMAC dataway and host computer. 
The map is generated, burned and verified by a user interactive 
program written to accept input/output equations in Boolean alge- 
bra. The interlock module requires the host computer to periodical- 
ly interrogate it to verify proper operation of the module, host 
computer and date link; otherwise, permissives are dropped. An in- 
ternal mask register may be used to override interlock inputs. This 
mask is perishable and must be constantly refreshed. Output drivers 
may be operated in a latch/no latch mode. This prevents outputs, 
once dropped, from being reasserted even if the proper input se- 
quence is reestablished. A first-out register may be utilized to deter- 
mine which input has dropped first in the event that chain reactions 
are developed among the interlock inputs. 


6564 (UCRL—86080) MFTF-B electron-cyclotron-reso- 
nance heating system. Krause, K.H.; Pollock. % G.G.; Yugo, 
J.J. (Lawrence Livermore National Lab., CA (USA)). 22 
Oct 1981. Contract W-7405-ENG-48. Sp. ‘(CONF-811040— 
64). NTIS, PC A02/MF A01. Order Number DE82002585. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The MFTF-B ECRH system will provide 1.6-MW of micro- 
wave power for heating of electrons within the thermal barrier and 
potential maximum regions of the plasma end-plugs. Absorption of 
this radiation increases the resonant electron energy which locally 
alters the electrostatic confining potential within the plasma. The 
result is a thermal barrier which will isolate end-plug electrons 
from those in the solenoid thus increasing the plasma confinement 
time. Microwave energy will be generated by eight 200 kW gyro- 
trons located outside the vacuum vessel at strategic positions near 
each end-plug. High voltage dc power will be obtained from a -90 
kV, 90 A power supply. A compensation network will condition 
the dc power and channel it to eight independent pulse power reg- 
ulatory/isolation networks. Each of these networks will, on com- 
mand, provide -80 kV, 8 A of dc power to its attendant gyrotron 
cabinet positioned within the vault. Each gyrotron will interface to 
a quasi-optical waveguide which will transport microwave power 
to an antenna system located inside the vacuum vessel. The antenna 
systems will direct the microwave radiation into the resonant heat- 
ing zones of the plasma. A local control and monitoring system will 
interface to the MFTF-B Supervisory Control and Diagnostics 
System. This will permit operation and monitoring of the entire 
ECRH system from either the central control room or the local 
control system. 


6565 (UCRL—86107) Problems in plastic are easier. 


Pence, G.A. 

SA)). 30 Sep 1981. 
CONF-811040—5). NTIS, PC A02/MF AOIl. 
Number DE82000748. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Mirror Fusion Test Facility at Lawrence Livermore 
National Laboratory uses plastic models to lay out their systems 
which are to be built. It has been found that by using this mecha- 
nism, installation problems are minimized and space utilization is 
improved. Several factors are considered and mechanisms used 
when building a model for system design: (1) scale to be used; (2) 
amount of detail to be included; (3) mechanism for reporting inter- 
ferences; and (4) changing the model. This paper discussed each of 
these items and makes recommendations for utilizing models more 
effectively in developing experimental systems. Recommendations 
include model reviews and visibility of the model. 


(Lawrence Livermore National Lab., CA 
Contract bs fet a 
r 
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(UCRL—86121) Supervisory control software for 
MFTF neutral beams, Woodruff, J.P. Armed Livermore 
National Lab., CA (USA)). 29 1981. Contract W-7405- 
ENG-48. . (CONF-811040—10). NTIS, PC A02/MF 
A01. Order Number DE82000643. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

We describe the software structures that control the oper- 
ation of MFTF Sustaining Neutral Beam Power Supplies (SNBPS). 
These components of the Supervisory Control and Diagnostics 
System (SCDS) comprise ten distinct tasks that exist in the SCDS 
system environment. The codes total about 16,000 lines of com- 
mented Pascal code and occupy 240 kbytes of memory. The con- 
trols have been running since March 1981, and at this writing are 
being integrated to the Local Control System and to the power 
supply Pulse Power Module Controller. 


6567 (UCRL—86122) Notification of change in a data 
base. Nelson, B.C. (Lawrence Livermore National Lab., CA 
wo 5 Oct 1981. Contract W-7405-ENG-48. 3p. 
-811040—26). NTIS, PC A02/MF AOl. Order 
Number DE82001636. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Supervisory Control and Diagnostics System for the 
Mirror Fusion Test Facility is an event driven system; tasks that 
handle specific events are active only when those events occur. 
One method of monitoring and generating events is the data base 
notification facility; a task can request that it be loaded and started 
by the dbms if a data element is touched or goes outside of a speci- 
fied range. The motivations for this facility (along with an example 
of its use and some specifics regarding how it is done) are present- 
ed. 


6568 (UCRL—86132) Debugging in a multi-processor 
environment. S J.M. (Lawrence Livermore National 
_ CA (USA)). 29 Sep 1981. Contract W-7405-ENG-48. 
(CONF- 811040—11). NTIS, PC A02/MF AOl. Order 
Nantes DE82000638. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Supervisory Control and Diagnostic System (SCDS) for 
the Mirror Fusion Test Facility (MFTF) consists of nine 32-bit 
minicomputers arranged in a tightly coupled distributed computer 
system utilizing a share memory as the data exchange medium. De- 
bugging of more than one program in the multi-processor environ- 
ment is a difficult process. This paper describes what new tools 
were developed and how the testing of software is performed in 
the SCDS for the MFTF project. 


6569 (UCRL—86756) Feasibility study of a fission su- 
pressed blanket :~ a tandem-mirror hybrid reactor. Moir, 
R.W.; Lee, J.D.; Barr, W.L. wrence Livermore National 
Lab., CA (USA). “3 ‘Oct 1981. Contract W-7405-ENG-48. 
31p. ’ (CONF-811046—1). NTIS, PC A03/MF AOl1. Order 
Number DE82000736. 

From Meeting and workshop on fusion reactor design and 
technology; Tokyo, Japan (5 Oct 1981). 

A study of fission suppressed blankets for the tandem mirror 
not only showed such blankets to be feasible but also to be safer 
than fissioning blankets. Such hybrids could produce enough fissile 
material to support up to 17 light water reactors of the same nucle- 
ar power rating. Beryllium was compared to ’Li for neutron multi- 
plication; both were considered feasible but the blanket with Li 
produced 20% less fissile fuel per unit of nuclear power in the reac- 
tor. The beryllium resource, while possibly being too small for ex- 
tensive pure fusion application, would be adequate (with carefully 
planned industrial expansion) for the hybrid because of the large 
support ratio, and hence few hybrids required. Radiation damage 
and coatings for beryllium remain issues to be resolved by further 
study and experimentation. 
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6570 (UCRL—86810) Engineering problems of tandem- 
mirror reactors. Moir, R.W.; Barr, W.L.; Bo ian, B.M. 
(Lawrence Livermore National Lab., CA SA)). 22 Oct 
1981. Contract W-7405-ENG-48. 6p. (CONF-811040—63). 
NTIS, PC A02/MF AO1. Order Number DE82002581. 

From 9. symposium on g problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

"We have completed a comparative evaluation of several end 
plug configurations for tandem mirror fusion reactors with thermal 
barriers. The axi-cell configuration has been selected for further 
study and will be the basis for a detailed conceptual design study to 
be carried out over the next two years. The axi-cell end plug has a 
simple mirror cell produced by two circular coils followed by a 
transition coil and a yin-yang pair, which provides for MHD stabil- 
ity. This paper discusses some of the many engineering problems 
facing the designer. We estimated the direct cost to be 2$/W/sub 
e/. Assuming total (direct and indirect) costs to be twice this 
number, we need to reduce total costs by factors between 1.7 and 
2.3 to compete with future LWRs levelized cost of electricity. 
These reductions may be possible by designing magnets producing 
over 20T made possible by use of combinations of superconducting 
and normal conducting coils as well as improvements in perform- 
ance and cost of neutral beam and microwave power systems. Sci- 
entific and technological understanding and innovation are needed 
in the area of thermal barrier pumping - a process by which un- 
wanted particles are removed (pumped) from certain regions of ve- 
locity and real space in the end plug. Removal of exhaust fuel ions, 
fusion ash and impurities by action of a halo plasma and plasma 
dump in the mirror end region is another challenging engineering 
problem discussed in this paper. 


6571 (UCRL-Trans—11730) Work on open traps in the 
USSR. Ryutov, D.D. (Lawrence Livermore National Lab., 
CA (USA)). Oct 1981. Contract W-7405-ENG-48. Translat- 
ed from IAEA Technical Committee meeting on open con- 
finement systems; Novosibirsk, 1981, p aes g 17p. NTIS, 
PC A02/MF AOl1. Order Number DE830021 

A general review of the historical ee nel and future 

plans for open plasma devices is given. (MOW) 
6572 Development of advanced structural materials for 
fusion power. Scott, J.L. (Oak Ridge Natl Lab, Tenn). pp 
330-339 of National SAMPE symposium and exhibition 
25th: the 1980's--payoff decade for advanced materials, 
1980. Azusa, CA; SAMPE Sci of Adv Mater and Process 
Eng Ser (1980). 

From 25. national SAMPE symposium; San Diego, CA, 
USA (6 May 1980). 

Materials-imposed limitations for fusion reactor first walls 
and blankets will be a major problem area, once the plasma physics 
questions are resolved. The fusion environment is especially harsh, 
but limited materials tests to date have shown some promising re- 
sults. The optimum alloy for reactor use will probably be devel- 
oped specifically for the fusion application. 11 refs. 
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6573 (JPRS—78932) China report: Science and technol- 
ogy, No. 125. (Joint Publications Recessed Service, Arling- 
ton, VA (USA)). 9 Sep 1981. Translation of various articles. 
76p. NTIS. Order Number DE81904187. 

Articles and abstracts published in mainland China on laser 
research programs and developments in architecture, electronics, 
metallurgy, and construction machinery design are presented. 
(LCL) 
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6574 


Progress report, Chemistry and 

vision, October 1, 1979 - December 31, 1979. 

nergy age Canada Ltd., Chalk River, Ontario. 

uclear Labs.). Feb 1980. 120p. (PR-CMa— 
51). NTIS Sus Sales Only), PC A06/MF AO1. 
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A detailed study has been made of defect trapping in a dilute 
tin alloy of aluminum. The fractions of displaced Sn atoms and of 
Al host atoms have been measured following the ion irradiation of 
single crystal specimens. The functional dependences upon irradia- 
tion temperature, irradiation dose and anneal temperature provide 
the first channeling evidence for multiple vacancy trapping by 
solute atom and for an annealing-induced change in the configura- 
tion of the solute-vacancy clusters. The effects of parameters such 
as laser radiant energy fluence, density of states in absorbing mole- 
cules and pressure on multi-photon excitation in a homologous 
series of absorbing molecules HOH, CH;0H, CD;OH, C:2H;sOH 
and CFsCH2OH have been studied. Muiti-photon absorption, under 
collision-free conditions, was seen for the higher density of state 
molecules C;HsOH and CF;CH2OH. For the smaller molecules in 
the series, collisional processes are required to assist in overcoming 
anharmonicity bottlenecking. Further work on the deuteration of 
CF/sub 3/H, a molecule of interest for laser isotope separation, by 
chemical exchange with water has confirmed the rate increases 
achieved in the presence of the aprotic solvent, dimethyl sulfoxide. 
These are attributable to increased solubility of CF/sub 3/H as well 
as increased activation of the hydroxyl ion. Hydrolysis of CF/sub 
3/H, a competing reaction, was found to go at 0.01% of the rate of 
the deuteration reaction under conditions of interest. 


6575 (AECL—6966) Progress report, Chemistry and 
Materials Division, 1 January to 31 March, 1980. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). May 1980. 97p. (PR-CMa—52). NTIS (US 
Sales Only), PC AOS/MF AO1. 

Experiments have shown that larger OH-containing mole- 
cules undergo infra-red (IR) multiphoton decompsition more easily 
than smaller molecules of the same type. This confirms predictions 
based on IR multiphoton absorption studies reported last quarter. 
Studies of the hydroxyl ion catalysed exchange of deuterium be- 
tween fluoroform and water-dimethy! sulphoxide (DMSO) mixtures 
have continued. Fluoroform solubilities have been measured, en- 
abling exchange data to be converted to in-solution rate constants. 
This rate constant increases by a factor of 10’ from pure water to 
70 mole % DMSO. The enthalpy, entropy and free energy of acti- 
vation have been measured. Ion chromatography has been shown 
to be effective in the determination of trace concentrations of metal 
ions in purified water in the pg.mL~' region. The technique was 
used to identify contamination problems associated with certain lab- 
oratory deionizer units. Similar determinations were done on H-5 
loop water and on NRX cooling water. Among the cations deter- 
mined were Cu, Zn, Pb, Ni, Co, Fe, Mn and Ca. X-ray and ultra- 
violet photoelectron spectroscopy and dynamic work function tech- 
niques have been used to study the adsorption and subsequent re- 
duction of O/sub 2/ on Pt(111). Under some conditions, reaction 
on the surface is rate limiting, rather than the more commonly ob- 
served adsorption rate-limited type of kinetics. 


6576 (DOE/ER—0107) Program description and sum- 
maries of fiscal year 1981 activities. (USDOE Office of 
Energy Research, Washington, DC). Oct 1981. 35p. NTIS, 
PC A03/MF AO1. Order Number DE82000884. 

This Division supports exploratory research on novel con- 
cepts related to energy. The research is usually aimed at establish- 
ing the scientific feasibility of a concept and, where appropriate, 
also at estimating its economic viability. Because projects supported 
inevitably involve a high degree of risk, an indication of a high po- 
tential payoff is required. An immediate, specific application of the 
concept is not an absolute prerequisite for consideration; thus, for 
example, proposers of schemes leading to the development of x-ray 
lasers are not required to justify their proposals by discussing po- 
tential applications of such lasers. The concepts supported are typi- 
cally at too early a stage of scientific verification to qualify for 
funding by DOE programs responsible for technology develop- 
ment. Where doubt exists, such programs are consulted, prior to 
proposal consideration by AEP, in order to establish their possible 


* interest in the project. 
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6577 (DOE/ET/15078—T13) Sensitivity analysis of 
project appraisal variables. Volume I. Key variables. (Sante 
Fe Corp., Alexandria; VA (USA)). Jul 1979. Contract 
AC03-77ET 15078. 52p. NTIS, PC A04/MF AOl. Order 
Number DE81029471. 

The Division of Fossil Fuel Utilization within the US De- 
partment of Energy (DOE) uses a project appraisal methodology 
for annual assessment of its research and development projects. Ex- 
ercise of the methodology provides input to the budget preparation 
and planning process. Consequently, it is essential that all apraisal 
inputs and outputs are as accurate and credible as possible. The 
purpose of this task is to examine the accuracy and credibility of 
1979 appraisal results by conducting a sensitivity analysis of several 
appraisal inputs. This analysis is designed to: examine the sensitivity 
of the results to adjustments in the values of selected parameters; 
explain the differences between computed ranks and professional 
judgment ranks; and revise the final results of 1979 project apprais- 
al and provide the first inputs to refinement of the appraisal meth- 
odology for future applications. 


6578 (DOE/MA—0040) Cost and schedule control sys- 
tems criteria for contract performance measurement: work 
breakdown structure guide. (Department of Energy, Wash- 
ington, DC (USA)). Oct 1981. 58p. NTIS, PC A04/MF 
A011. Order Number DE82003929. 

This document provides guidance on development and use 
of the Work Breakdown Structure (WBS) technique. It describes 
the types of work breakdown structures, their preparation, and 
their effective use for organizing, planning, and controlling projects 
and contracts managed by the Department of Energy (DOE). The 
WBS technique is the preferred management tool for identifying 
and defining work. It provides an ordered framework for planning 
and controlling the work efforts to be performed in achieving tech- 
nical objectives and for summarizing data, and the quantitative and 
narrative reports used for monitoring cost, schedule and technical 
performance. A WBS is developed for first identifying the major 
end items or systems to be produced, followed by their successive 
subdivision into increasingly detailed and manageable subsidiary 
products. Most of these subsidiary products are the direct result of 
work, while others are simply the aggregation of selected products 
into a logical set for management control purposes. In either case, 
detailed tasks are eventually identified for each product on the 
WBS at the level where work will be performed. As a minimum, 
these detailed tasks or work packages identify the product, describe 
the effort to be performed, identify the resources to be applied, 
specify the budget and schedule constraints, and the technical re- 
quirements, and identify the organizational element responsible for 
work accomplishment. 


6579 (INIS-mf—6139) Supplementary Agreement to the 
basic technical co-operation Agreement between the Govern- 
ment of the Republic of Venezuela and the Government of the 
Kingdom of Spain concerning atomic energy for peaceful pur 

— 2 Feb 1979. 5p. NTIS (US Sales Only), PC ‘A02/MF 


This Agreement was concluded in pursuance of the Agree- 
ment of 10 August 1973 on basic technical co-operation in nuclear 
R and D for peaceful purposes. Co-operation covers, in particular, 
reactor design, construction and operation, radioisotope production, 
ore prospecting, exchange of information and personnel. 


(INIS-mf—6425) Twenty-eighth annual report 
1979-80, (Australian Atomic Energy Commission, Coogee). 
1981. 158p. NTIS (US Sales Only), PC A08/MF AO1. 
Contents include reviews of the world energy situation, 
world uranium reserves and production, uranium enrichment and 
waste disposal, as well as details of uranium mining in Australia and 
licensing and regulatory aspects of nuclear energy. Research work 
undertaken at the AAEC, radioisotope applications, AAEC oper- 
ations and services, and international relations are also included. 
Staff publications are listed and accounts itemized. 


6581 (INIS-mf—6427) Annual report/1979. (Ontario 
Hydro, Toronto (Canada)). Apr 1980. 39p. NTIS (US Sales 
Only), PC A03/MF AO1. 

Primary energy demand in Ontario in 1979 was up by 2.9 
percent, compared to 2.7 percent in the previous year. Revised 
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forecasts issued in January 1980 indicate Ontario's need for electric- 
ity is expected to grow by an average of 3.4 percent annually to the 
year 2000. Nuclear generation provided 29 percent of the total 
energy made available by Hydro, and Hydro’s eight reactors at 
Pickering and Bruce continued to rank in the top 36 - four in the 
top 10 - when compared to the permance of 104 of the world’s 
largest reactors. The provinical legislature's Select Committee on 
Hydro Affairs examined the safety of the CANDU system and con- 
cluded that is is ‘acceptably safe’. Faced with reduced forecasts of 
electrical demands to the year 2000 the Board of Directors decided 
to stretch out the construction schedule of the Darlington station, 
to halt construction of the second half of the Bruce Heavy Water 
Plant D, and to complete but mothball the first half. Construction 
of Bruce Heavy Water Plant B was completed early in 1979. The 
A plant produced 599.8 megagrams of reactor-grade heavy water. 
A control room simulator for Bruce A nuclear generating station 
was ordered. Agreement was reached on rebuilding faulty boilers at 
Pickering B. A total of 757.6 megagrams of uranium was used to 
produce electrical energy and steam. Ontario Hydro continued in- 
volvement in uranium exploration. Studies on radioactive waste dis- 
posal are being carried out, with emphasis on interim storage and 
transportation. 


6582 So General and nuclear physics. (AN 
Ukrainskoj SSR, Kharkov. yi gta ng F Inst.). 
1979. Op (In Russian). NTIS (US Sales Only), A05/ 
MF AOl. 

Individual sections of the report were abstracted and in- 
dexed separately. 


6583 (ORNL—5757) Chemical Technology Division. 
Progress report, April 1, 1979-March 31, 1981. (Oak Ridge 
National Lab., TN (USA)). Nov 1981. Contract W-7405- 
ENG-26. 207p. NTIS, PC Al0/MF AOl. Order Number 
DE82003522. 

Separate abstracts were prepared for seven sections of the 
report. The remaining two sections not processed separately were 
Fission Energy and Three Mile Island support. (DLC) 


6584 (RRC—36) Activity report 1977. Krishnan, L.V.; 
Lee, S.M.; Sahoo, D.; Sreedharan, O.M.; Srinivasan, G. 
(eds.). (Reactor Research Centre, per oo May 
1979. 371p. NTIS (US Sales Only), A16/MF AO 

The Research and Development (R and D) activities of the 
Reactor Research Centre, Kalpakkam, during the year 1977 are re- 
ported. The report is presented in the form of individual summaries 
of R and D activities most of which are connected with the FBTR 
project. These R and D activities deal with various aspects of the 
FBTR project such as reactor physics, reactor design, reactor engi- 
neering, fabrication, testing and quality assurance of reactor materi- 
als and components, reactor chemistry, reactor safety, reprocessing, 
systems analysis and instrumentation. 
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REFER ALSO TO CITATION(S) 4918, 5043, 5268, 5311, 5312, 5313, 5314, 
5317, 5320, 5324, 5330, 5366, 5371, 5373, 5374, 5375, 5376, 5377, 5378, 5379, 
5380, 5381, 5382, 5402, 5403, 5406, 5584, 6299, 6618 


6585 (AEEW-M—1783) Programmes associated with 
WIMS library tapes. MacDougal, J.D. (UKAEA Atomic 
Energy Establishment, Winfrith). Aug 1980. 23p. NTIS (US 
Sales Only), PC A02/MF AOl. 

A description of, and details of data preparation for the pro- 
grammes WIMLIB, WIMCON, WINGAL, WIMRES and 
WIMMIX are given. All these are KDF9 programs with the excep- 
tion of WIMGAL which is available both on KDF9 tape writing 
program, and may be used either to write a completely new library 
tape or to produce a revised version of an existing WIMS library 
tape. WIMCON takes an existing library tape together with appro- 
priate condensation spectra in order to produce a condensed library 
tape in fewer energy groups. WIMGAL, WIMRES and WIMMIX 
are programs for preparing data for WIMLIB from GALAXY 
ITS2 tapes from resonance parameters, and by mixing other 
WIMLIB data, respectively. 
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6586 (AERE-R—9729) FACSIMILE code for calculat- 
ing void swelling incorporating interactive and rate limitation 
options: version VS2. Windsor, M.E.; Bullough, R.; Wood, 

Atomic Energy Research Establishment, 
Harwell. Theoretical Ph ysics Div.). Mar 1980. 28p. NTIS 
(US Sales Only), PC A03/MF AOl. 

This FACSIMILE code has the same basic organization as 
version VS1 but contains amended equations to allow for interac- 
tive and rate limitation options on the sink strengths. Numerical it- 
eration is necessary to solve the sink strength equations in this ver- 
sion, because they are now interdependent. The interactive options 
are for the cavity, interstitial loop and network sink strengths. Rate 
limitation is incorporated in the cavity, grain boundary and foil sur- 
face sink strength equations. The same safeguards are used as in 
VS1, in case the loops shrink completely, difficulties arise with the 
gas term, or the voids shrink completely. There are safeguards in 
the numerical iterations which cause the program to halt if more 
than nine iterations are necessary, to produce a solution within an 
accuracy of 0.1% for the computed value of the total sink strength, 
for either vacancies or interstitials. 


6587 (AGNS—35900-2.3-147) Evaluation of In-House 
versus Contract Computer Hardware Maintenance. Wright, 
H.P. (Allied-General Nuclear Services, Barnwell, SC 
(USA)). 1981. Contract AC09-78ET35900. 23p. NTIS, 
PC A02/MF AO1. Order Number DE82003280. 

The issue of In-House versus Contract Computer Hardware 
Maintenance is one which every organization who uses computers 
must resolve. This report discusses the advantages and disadvan- 
tages of both approaches to computer maintenance, the costs in- 
volved (based on the current AGNS computer inventory), and the 
AGNS maintenance experience to date. A recommendation on an 
appropriate approach for AGNS is made. 


6588 (BNL—30169) Sy of the activities of the 
processing. Connolly, P.L.; 
Doughty, 


on Lo acquisition and 
D.C.; Elias, J.E. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 20p. 


(CONF-810759—7). NTIS, A02/MF AOl. Order 
Number DE82002249. 

From Physics opportunities at ISABELLE summer work- 
shop; a, NY, USA (20 Jul 1981). 

A data acquisition and handling subgroup consisting of ap- 
proximately 20 members met during the 1981 ISABELLE summer 
study. Discussions were led by members of the BNL ISABELLE 
Data Acquisition Group (DAG) with lively participation from out- 
side users. Particularly large contributions were made by repre- 
sentatives of BNL experiments 734, 735, and the MPS, as well as 
the Fermilab Colliding Detector Facility and the SLAC LASS Fa- 
cility. In contrast to the 1978 study, the subgroup did not divide its 
activities into investigations of various individual detectors, but in- 
stead attempted to review the current state-of-the-art in the data ac- 
quisition, trigger processing, and data handling fields. A series of 
meetings first reviewed individual pieces of the problem, including 
status of the Fastbus Project, the Nevis trigger processor, the 
SLAC 168/E and 3081/E emulators, and efforts within DAG. Ad- 
ditional meetings dealt with the question involving specifying and 
building complete data acquisition systems. For any given problem, 
a series of possible solutions was proposed by the members of the 
subgroup. In general, any given solution had both advantages and 
disadvantages, and there was never any consensus on which ap- 
proach was best. However, there was agreement that certain prob- 
lems could only be handled by systems of a given power or greater. 
what will be given here is a review of various solutions with associ- 
ated powers, costs, advantages, and disadvantages. 


6589 (CONF-801064—, pp 169-176) Methods for calcu- 
lating the representativeness of data. Lockhart, T.J. (Meteo- 
rology Research, Inc., Altadena, CA); Irwin, J.S. Oct 1981. 
NTIS, PC A20/MF A01. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Successful modeling of atmospheric transport in the range of 
10 to 100 km requires knowledge of the relevant wind field. Sever- 
al methods can extrapolate a three-dimensional wind field from 
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measurements points, but no standard method exists for testing how 
far away from a measurement point one might assume that point to 
be representative. Furthermore, there is no standard definition for 
representativeness. Three types of representativeness will be de- 
fined and discussed. An example of one type is presented using 
RAMS data as 300 possible pairs of wind measurements with sepa- 
ration distances from 3 km to 93 km. 


6590 (CONF-801064—, pp 177-186) New trajectory 
model for intermediate range transport under changing weath- 
er conditions. Vogt, K.J.; Geiss, H.; Straka, J.; Rohloff, F. 
(Kernforschungsanlage, Juelich, Germany). Oct 1981. 
NTIS, PC A20/MF A0O1. Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

For environmental impact calculations within the scope of li- 
censing procedures the conventional Gaussian formula, which is 
valid for constant wind direction, wind velocity and diffusion cate- 
gory, may be safely used without restrictions. In the case of major 
releases, however, environmental impacts extending to more distant 
ranges must be taken into account. For this reason we have devel- 
oped a so-called volume-source model, as an extension of the con- 
ventional Gaussian diffusion model. This advanced model takes ac- 
count of changing wind direction, wind velocity and diffusion cate- 
gory during the process of dispersion. The paper deals with the de- 
velopment and application of the volume-source model and the 
comparison with the results obtained by the conventional Gaussian 
model. 


6591 (CONF- 801064—, pp 187-193) Intermediate range 

ic diffusion: a Lagrangian dynamical-statistical 
theory. Gifford, F.A. “Oct 1981. NTIS, PC A20/MF AOl. 
Order Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

An equation for o y, the horizontal plume or cloud diffusion 
width, is derived from a form of Langevin's equation. Short-, inter- 
mediate-, and long-range asymptotes are indicated, and the formula 
is compared with atmospheric diffusion data and with parameteriza- 
tions currently used in models. For values of the Lagrangian time 
scale equal to 10, secs and eddy-diffusivity, K, of 5 x 10‘m*sec™}, 
agreement is very good with the experimental data; but presently- 
used parameterizations tend to underestimate horizontal cloud 
spreading at intermediate ranges, by up to an order of magnitude, 
and to overestimate it at long ranges. 


6592 (DOE/ER/40025—5) Prepackaged procedure for 
Pass 1 reconstruction. Elliott, J. (Colorado Univ., Boulder 
(USA)). 25 Sep 1981. Contract AC02-82ER40025. 10p 
NTIS, PC ‘A02/MF A01. Order Number DE82003707. 

Development is described for a set of procedures codes for 
the CYBER’s at Fermilab. (GHT) 


6593 (DP—1614) Analog data acquisition with the 
IEEE-488 bus. Byrd, J.S. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). May 1980. 
Contract AC09-76SR00001. 1lp. NTIS, PC A02/MF AOl. 
Order Number DE82003113. 

A microprocessor-based data acquisition instrument (DAI) 
has been designed and developed to collect and to process analog 
data for chemical and nuclear experiments at the Savannah River 
Laboratory (SRL). The DAI operates on the IEEE-488 general 
purpose instrument bus (GPIB), which makes it a versatile intelli- 
gent peripheral for Commodore PET (Commodore Business Ma- 
chines, Inc., Santa Clara, CA 95050) microcomputers and other 
GPIB controllers used in data acquisition and control systems. 


(DPST—80-631) Computer programs - SRP well 
data file, Krapp, C.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC SA). Savannah River Lab.). 31 Dec 1980. 
Contract AC09-76SR00001. 115p. NTIS, PC A06/MF A01. 
Order Number DE82003724. 
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This memorandum describes the computer programs that are 
used in the Well Data File (WDF) as of May 1980. Job Control 
Language statements for the Mark IV file operations and computer 
plotting are briefly described. This document has been written so 
that an experienced Mark IV programmer can maintain and change 
the file definitions. All computer programs are listed in an attached 
appendix for reference. The computer file, Coordinator's Manual, 
and Coding Instructions are described in references. No attempt is 
made to describe the SRP Computer Operating System or the 
Mark IV File Management System. 


6595 (EGG—1183-4223) OMSI Pascal-1 for ROM ap- 
plications. Sander, J.E. (EG and G, Inc., San Ramon, CA 
(USA)). 1981. Contract AC08- 76NV01183. 4p. (CONF- 
811012—8). NTIS, PC A02/MF AOl. Order Number 
DE82001781. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

A microcomputer-based system which executes code in read- 
only memory (ROM) and is written in the high-level programming 
language Pascal was developed for the Nuclear Test Program at 
the Lawrence Livermore National Laboratory. This system is a 
part of a network of LSI-11 microcomputers which control, moni- 
tor, and acquire data from digital measurement devices. The Pascal 
language itself is a powerful and flexible tool for software engineers 
in the development of well-structured software than can be easily 
maintained. This paper describes a technique for developing code in 
the OMSI Pascal-1 language which will execute successfully in 
ROM. 


6596 (EGG-IS—5528) ISDMS (Release 1.2) (a scientific 
data management system). Russell, K.D.; Bruestle, H.R.; 
Snider, D.M.; Stewart, H.D. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Aug 1981. Contract ACO07- 
761D01570. 1594p. NTIS, PC A99/MF A0O1. Order Number 
DE82001006. 

The Idaho National Engineering Laboratory Scientific Data 
Management System (ISDMS), is a generalized scientific data proc- 
essing system designed to meet the needs of the various user groups 
at the Idaho National Engineering Laboratory (INEL). This system 
evolved from the need to consolidate the various data processing 
activities at the INEL into a common data processing system. This 
document, the first in a series of documents, is intended to serve as 
an overview of Release 1.2 of ISDMS. Included in this overview 
are the ISDMS historical background, ISDMS design philosophy, 
ISDMS system description, and ISDMS reference section. 


6597 (EUR—6750) Method for the estimation of the j = 

sidual error in the SALP approach for fault tree analysis. As- 

tolfi, M.; Contini, S. (Commission of the European Comm 

nities, Ispra (Italy). Joint Research Centre). 1980. 74p. NTIS 
S Sales Only), PC A04/MF A0Oi. 

The aim of this report is the illustration of the algorithms im- 
plemented in the SALP-MP code for the estimation of the residual 
error. These algorithms are of more general use, and it would be 
possible to implement them on all codes of the series SALP previ- 
ously developed, as well as, with minor modifications, to analysis 
procedures based on ‘top-down’ approaches. At the time, combined 
‘top-down’ - ‘bottom up’ procedures are being studied in order to 
take advantage from both approaches for further reduction of com- 
puter time and better estimation of the residual error, for which the 
developed algorithms are still applicable. 


6598 (JAERI-M—8626) Multi-level, automatic file man- 
agement system using magnetic disk, mass storage system and 
magnetic tape. Fujii, M.; Asai, K. (Japan Atomic Energy 
Research Inst., Tokyo). Dec 1979. 40p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl1. 

A simple, effective file management system using magnetic 
disk, mass storage system (MSS) and magnetic tape is described. 
Following are the concepts and techniques introduced in this file 
management system. (1) File distribution and continuity character 
of file references are closely approximated by memory retention 
function. A density function using the memory retention function is 
thus defined. (2) A method of computing the cost/benefit lines for 
magnetic disk, MSS and magnetic tape is presented. (3) A decision 
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process of an optimal organization of file facilities incorporating file 
demands distribution to respective file devices, is presented. (4) A 
method of simple, practical, effective, automatic file management, 
incorporating multi-level file management, space management and 
file migration control, is proposed. 


6599 (JINR—13-80-195) Programm driver for interface 

of DZM-180 KSR terminal with the ES-1040 computer in 

experiment. Guzik, Z.; Felps, J.; Forycki, A. 

(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 

a ee o ae Wee S Sales 
y), PC A02/MF AO. 

A driver program for linking the DZM-180-KSR interactive 
terminal to the ES-1040 computer is described. The DZM-180 KSR 
terminal is connected with the ES-1040 computer via a CAMAC 
facility of the “Crystal” experimental setup. The driver program 
allows one to output experimental data analysis results and to input 
commands and directives for controlling data acquisition and analy- 
sis programs. 


6600 ee ene language for 
applied systems of experiment automation. Ostrovnoi, A.1.; 
Salamatin, I.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1980. 15p. (In Russian). 

NTIS (US Sales Only), PC A02/MF AOI. 

A problem oriented language for generating applied systems 
for experiment automation-SANPO language-is described. It is in- 
tended for describing a algorithms of the accumulation and prelimi- 
nary processing of information which enter in the real time regime. 
It has means for parallel programming and for an mass applied 
system dialog during experiment. A set of language statements is 
open and can be filled up. A compiler is realized for the SM-3 
(PDP-11) type computer. 


6601 (JINR—R-10-80-424) Technique for adjustment 
applied to programming a computer operating on-line with ex- 
perimental equipments. 1. Formulation of approach. Baluka, 
G.; Zhukov, G.P.; Namsrai, Yu.; Ostrovnoi, A.I.; Savva- 
teev, A.S.; Salamatin, I.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1980. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

A method of generating applied programs for operation with 
hardware from unified program modules (UPM) set to a concrete 
configuration of hardware before its use in experiment is described. 
This approach provides as compared to the two-level approach in- 
crease of program quick operation due to elimination of excess 
level of indirect addressing. For its realization a high-level langnage 
has been developed to describe operation with hardware, a compil- 
er, arranging programs and UPM libraries used in relocatable load 
format. The programs are realized on machines with SM-3 com- 
mand system for programming experiments on the IBR-2 reactor. 


6602 (JINR—R-11-12809) Sharing system on the basis 
of the BESM-6 and terminal concentrator. Prospect of its 
usage. Anikhovskii, V.E.; Afanas’ev, S.A.; Galaktionov, 
V.V.; Kadantsev, S.G.; Semenov, A.A.; Shirikov, V.P.; 
Shchelev, S.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1979. 8p. (In Rus- 
sian). (CONF-7910256—1). NTIS (US Sales Only), PC 
A02/MF AOl1. 

From 6. conference on BESM-6 efficiency; Kottbus, German 
Democratic Republic (Oct 1979). 

Realization of hardware and software for the BESM-6 termi- 
nal system using a concentrator is described. The problems of the 
development and realization of a sharing system on the basis of the 
BESM-6 computer with the EC-1010 computer as a terminal con- 
centrator, are considered. General problems of the system structure 
and software development are considered along with the possibili- 
tites opened by the system for a user by now and in future. 
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6603 (JINR-R—11-80-520) 
number 


Ososkov, G.A. (Joint 


generator for microcomputers. 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
SON 609194— and Automation). 1980. 9p. (In Russian). 
(co 8009194—1). NTIS (US Sales Only), PC A02/MF 


From 6. international symposium on mini- and micro-com- 
puters and its applications; Budapest, Hungary (9 1980). 

Program pseudo-random number generators (PNG) intended 
for the test Sof control equipment and communication channels are 
considered. In the case of 8-bit microcomputers it is necessary to 
assign 4 words of storage to allocate one random number. The pro- 
posed economical algorithms of the random number generation are 
based on the idea of the “mixing” of such quarters of the preceed- 
ing random number to obtain the next one. Test results of the PNG 
are displayed for two such generators. A FORTRAN variant of the 
PNG is presented along with a program realizing the PNG made 
on the base of the INTEL-8080 autocode. 


6604 (ORNL/CSD—82) Mathematics and statistics re- 
search department. Progress report, period June 30, 
1981, Lever, W.E.; Kane, V.E.; Scott, D.S.; Shepherd, D. E. 
(Oak Ridge National Lab., TN (USA)). Sep 1981. Contract 
W-7405-ENG-26. 83p. NTIS, PC AOS/MF AOl. Order 
Number DE82001947. 

This report is the twenty-fourth in the series of progress re- 
ports of the Mathematics and Statistics Research Department of the 
Computer Sciences Division, Union Carbide Corporation - Nuclear 
Division (UCC-ND). Part A records research progress in biomet- 
rics research, materials science applications, model evaluation, 
moving boundary problems, multivariate analysis, numerical linear 
algebra, risk analysis, and complementary areas. Collaboration and 
consulting with others throughout the UCC-ND complex are re- 
corded in Part B. Included are sections on biology and health sci- 
ences, chemistry, energy, engineering, environmental sciences, 
health and safety research, materials sciences, safeguards, surveys, 
and uranium resource evaluation. Part C summarizes the various 
educational activities in which the staff was engaged. Part D lists 
the presentations of research results, and Part E records the staff's 
other professional activities during the report period. 


6605 (ORNL/CSD—89) NITPACK: a numerical inter- 
active tree package. Gaffney, P.W.; Wooten, J.W.; Kessel, 
K.A. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 73p. (CONF-811079—1(Draft)). NTIS, 
PC A04/MF AO1. Order Number DE82001481. 

From SLATEC meeting; Oak Ridge, TN, USA (6 Oct 
1981). 

The purpose of this report is to describe a package of trans- 
portable FORTRAN programs for computer-aided decision trees. 
The name of the package is NITPACK and it consists of two pri- 
mary programs called NITREE and NIT. The purpose of 
NITREE is to convert a decision tree or flowchart into a format 
that may be transmitted to a user at a computer terminal. The 
actual transmission is performed by the companion program NIT. 
By responding at the terminal to the questions displayed by NIT, 
the user is guided through the corresponding path in the tree. In 
this paper the particular application area that NITPACK is applied 
to is numerical work. However, NITPACK may be used for both 
scientific and nonscientific applications. The range of applications 
— upon the resourcefulness of the person implementing NIT- 

‘ACK. 


6606 (ORNL/CSD/TM—1i32) QUEST: a standard op- 
erator interaction subroutine. Greenwood, D.E. (Oak Ridge 
National Lab., TN (USA)). Nov 1981. Contract W-7405- 
ENG-26. 37p. NTIS, PC A03/MF AOl1. Order Number 
DE82003519. 

This report describes software which makes easy interaction 
possible between computer programs and users in a friendly, so- 
phisticated manner. Two routines work together to provide such 
features as short and long prompting formats, multiple levels of 
help text, null response recognition, default answers, and response 
verification. Simple run-time commands permit users to adjust the 
amount of interactive information displayed to suit their knowledge 
of the program. Experienced users may even bypass a known se- 
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quence of questions by entering several answers at one time. As a 
result, users should make fewer data entry mistakes caused by bore- 
dom, impatience, or simple ignorance. The routines are written in 
FORTRAN IV for use on PDP-11 computers running under RSX- 
11M. Examples in the report show question definition, calling se- 
quences and operator interaction. 


6607 (ORNL/CSD/TM—161) Steepest descent for sys- 
tems of nonlinear partial differential equations. Neuberger, 
J.W. (Oak Ridge National Lab., TN (USA)). Oct 1981. 
Contract W-7405-ENG-26. 29p. NTIS, PC A03/MF AOl. 
Order Number DE82001950. 

This report describes a steepest descent method for numeri- 
cal solution of nonlinear partial differential equations. The method 
is independent of type and is applicable to a wide variety of flow 
problems. 


6608 (SAND—81-1874) Portable RSA _ encryption-de- 
cryption subprogram for protecting proprietary text. Hanson, 
R.J. (Sandia National Labs., Albuquerque, NM (USA)). 
1981. Contract AC04-76DP00789. 22p. NTIS, PC A02 
A01. Order Number DE82001729. 

A virtually portable (FORTRAN) version of the RSA 
(Rivest, Shamir, Adleman) algorithm for encryption and decryption 
of proprietary text has been written. This system uses three previ- 
ously developed software packages. These are an extended preci- 
sion integer arithmetic package, an error processing package, and 
machine-sensitive input/output subprograms from the Text Ex- 
change System. 


6609 (SAND—81-2071C) SNLA host-to-host transfer 
system. Newcom, D.K. (Sandia National Labs., Albuquer- 
ue, NM (USA)). 1981. Contract AC04-76DP00789. 36p. 
CONF-811045—1). NTIS, PC A03/MF AOl. Order 
Number DE82000089. 
From USE Inc. fall conference; Toronto, 
1981). 

, The Sandia National Laboratories at Albuquerque host-to- 
host system is used to transmit files or elements between an 1108 
and 1100/82 via an Inter Computer Coupler. This paper will dis- 
cuss the software developed at Sandia that implements the host-to- 
host capability. 


(14 Oct 


6610 (UCID—19207) Study of a family of singular 
second-order ordinary differential equations. Hindmarsh, 
A.C. (Lawrence Livermore National Lab., CA (USA)). 30 
Sep 1981. Contract W-7405-ENG-48. 12p. NTIS, PC A02/ 
MF AO1. Order Number DE82001200. 

The following family of second order ODEs is considered: 
d/dx(x? d phi/dx) = lambda [phi - g(x)], where g(x) is a given 
function, and lambda is a real constant. We require that phi(x) be 
continuous for x 2 0 with phi(0) = 0. An analytical solution to the 
problem is given, and various aspects of a numerical solution are 
discussed. (WHK) 


6611 (UCRL—15406) Image compression using vector 
coding techniques. Final report, July 15-September 30, 1981. 
Gersho, A. (California Univ., Santa Barbara (USA). Dept. 
of Electrical and Computer Engineering). 1981. Contract 
W-7405-ENG-48. 4p. NTIS, PC A02/MF AOl. Order 
Number DE82003179. 

Software for cluster design of codebooks for image block (or 
vector) coding has been developed and successfully tested. Prelimi- 
nary results used a data base consisting of one 1024 by 1024 pixel 
image called LAX, stored at 8 bits per pixel. The cluster design al- 
gorithm was used to obtain a codebook of 64 representative 2 by 2 
image blocks by training on 16,000 blocks from a 256 by 256 sector 
of the LAX image. The same 256 by 256 segment of the LAX 
image was compressed from 8 bits per pixel to 1.5 bits per pixel 
using this codebook. The reconstructed image was of remarkably 
good quality considering the low dimensionality of the block size 
chosen. Some degree of edge degradation was observed, but the 
overall quality far exceeded our expectations for our first attempt at 
vector image coding. Photos in the original copy of this report il- 
lustrate the results. These results are likely the first ever obtained 
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using vector coding for image processing. The conclusion based on 
this preliminary study is that vector coding is indeed a very promis- 
ing technique for image coding. 


6612 (UCRL—15412) University of Illinois project on 
analysis for Lawrence Livermore National Labora- 
tory. Final report. Padua, D.A.; Davies, J.R.; Veidenbaum, 
A.; Yew, P. (Lawrence Livermore National Lab., 
(USA); Illinois Univ., Urbana (USA). Dept. of Computer 
Science). 27 Oct 1981. Contract W-7405-ENG-48. 62p. 
NTIS, PC A04/MF AO1. Order Number DE82003162. 
The importance of parallel processing is a well-known fact. 
The limitations of parallel processing as practiced today are also 
well known. These limitations appear in the areas of software and 
computer organization. Many of the software problems studied 
nowadays are common to parallel and sequential processing. The 
problem of software portability is, however, particularly important 
for parallel processing. This problem arises from the need to con- 
vert lengthy pieces of code written for sequential processing into 
parallel programs. Also, the organization of parallel computers 
keeps evolving, and programs written for a particular parallel com- 
puter organization (e.g., a pipeline computer) may not be in the 
most suitable form for execution in another (e.g., a multiprocessor). 
On the other hand, the organization of present-day parallel comput- 
ers seriously limits the speed of many programs. For example, pipe- 
line computers are only appropriate for programs that either have a 
high density of vector operations, or can be transformed into pro- 
grams with such high density. The research reported here studied 
ways to overcome both limitations. 


6613 (UCRL—15414) Tour through the Praxis compiler. 
Morgan, C.R. (Lawrence Livermore National Lab., CA 
(USA); Bolt, Beranek and Newman, Inc., Cambridge, MA 
(USA)). Jul 1981. Contract W-7405-ENG-48. 33p. NTIS, 
PC A03/MF A0O1. Order Number DE82003189. 

Praxis is a high level computer language, designed by Bolt 
Beranek and Newman Inc. for Lawrence Livermore National Lab- 
oratories. It is intended for such applications as process control, 
communications and systems programming. Praxis provides struc- 
tured programming features, such as strong typing and data encap- 
sulation, while providing expressibility and efficient code. Praxis is 
a modification of a language designed for the Defense Communica- 
tions Agency. During that study we proposed a possible compiler 
implementation which has become the basic design for the Praxis 
compiler. This report will update that compiler design to reflect the 
current Praxis compiler. The structure of this report was inspired 
by C language compiler description. The Praxis compiler is con- 
structed to be easily portable to other source and object machines. 
It has been designed to provide a straightforward implementation 
of code generators and compilers for a broad class of machines in- 
cluding register and stack machines. The design isolates most ma- 
chine dependent portions in the code generator phases of the com- 
piler. In fact most code generator strategy is contained within a set 
of tables that are generated by a partially machine independent 
code generator tool. Currently, Praxis compilers exist for the DEC 
PDP-11 and VAX computers. A Compiler for the DECSystem-20 
is being developed. 


6614 (UCRL—85110) Waves and islands in the sunset. 
Max, N.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 5 Jan 1981. Contract W-7405-ENG-48. 
16p. (CONF-810805—7). NTIS, PC A02/MF A0Ol. Order 
Number DE82001693. 
From SIGGRAPH’81 meeting; Dallas, TX, USA. (3 Aug 
1981). 
, The CRAY-1 vector pipeline computer and the Dicomed D- 
48 color fiim recorder are used efficiently to create a movie of the 
sun setting over islands in the ocean. The water waves are repre- 
sented as a sum of cosine terms, arranged to be periodic in time but 
not in space. The islands are represented by elloptic paraboloids, to 
make ray tracing simple. Hidden surface computation is done using 
the single valued wave height in the plane for each vertical raster 
line, and using comparisons to the distances of any islands inter- 
cepted by the line of sight. Each ray from the eye reflecting off the 
ocean is continued to meet the nearest island, or to the sky. If a 
pixel’s direct or reflected ray meets the sky, its eight output bits 


ior the angle of this ray from the zenith, and also indicate 

wh dicey tcl hay Mer cher tone: If the ray meets an 
similar information is coded for the normal vector to the 
surface 


6615 yp a tae 1) Vectorized procedural 
models for natural terrain: waves and islands in the sunset. 
Max, N.L. (Lawrence Livermore National Lab., CA 
(USA)). 1981. Contract W-7405-ENG-48. (CONF- 
81080S—7(Rev.1)). NTIS, PC A02/MF AOl. Order 
Number DE82001697. 

From SIGGRAPH’81 meeting; Dallas, TX, USA (3 Aug 
1981). 

A ray-tracing procedural mode! is described, in which ocean 
waves and islands are rendered by different but related algorithms. 
The algorithms are based on analytic formulas involving arithmetic 
operations, trigonometric functions, and square roots, and are orga- 
nized for a vectorizing compiler on a Cray 1, a supercomputer with 
a vector pipeline architecture. Height field methods are used, one 
vertical scan line at a time, to trace the direct rays to the ocean, 
where they are reflected. Approximate methods are then applied to 
find whether the reflected rays meet any other object on their way 
to the sky. The output, at eight bits per pixel, gives information for 
shading, e.g. the angle of the surface normal for rays meeting the 
islands, or the angle of elevation from the horizon for rays continu- 
ing unobstructed to the sky. The output is recorded on a 
tape for each frame in one cycle of the wave motion, and plotted 
offline on a Dicomed D-48 color film recorder. 


(UCRL—86032) Fast procedure for the exact com- 

pies ot ees eee probabilistic systems. 

Corynen, G.C. (Lawrence Livermore National Lab., CA 

rome 1981. Contract W-7405-ENG-48. 9p. (CONF- 

810905—26). NTIS, PC A02/MF AOl. Order Number 
DE82003159. 

From ANS/ENS topical meeting on probabilistic risk assess- 
ment; Post Chester, NY, USA (20 Sep 1981). 

STOP is a new computational building block with which 
probabilistic performance measures associated with complex general 
systems can be computed exactly and efficiently. Traditionally, 
such performance measures have been computed by approximation 
and, when situations of high risk have been analyzed, specific con- 
clusions about risks have rarely been defensible. Two steps are usu- 
ally taken in such traditional analyses: first, the cut sets or paths of 
the system are computed, then the probabilities are estimated. With 
the algorithm based on STOP, not only are approximations not re- 
quired for large systems, but there is no need to explicitly compute 
the paths or cut sets either. Using set-theoretic principles, the algo- 
rithms decompose systems into disjoint parts, and the final probabil- 
ities of interest are then simply the sum of the probabilities of the 
parts. Cut sets and paths are produced in disjoin form as a by-prod- 
uct of the computation. As a result, graphs, trees, or more general 
systems can be analyzed directly and, due to the efficiency of the 
procedures, large systems whose performance could only be ap- 
proximated heretofore can now be analyzed exactly. 


6617 (UCRL—86339) Towards a generalized computer 
control system: an analysis. Speckert, G.; Grant, C.; 
Guenther, D. (Lawrence Livermore National Lab., CA 
(USA)). 22 Oct 1981. Contract W-7405-ENG-48. 6p. 
(CONF-811040—107). NTIS, PC A02/MF AOl. Order 
Number DE82003149. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Computerized control systems have been written for a vari- 
ety of complex but similar machines, notably large fusion experi- 
ments and accelerators. A number of independent software solu- 
tions have emerged as a result, each tailored to their specific con- 
trol application. A general software structure may exist which can 
be used in many control environments. This paper presents a pre- 
liminary analysis of the structure of control systems and a strategy 
for a control system which can be used for a wide domain of target 
machines. 
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6618 (BNL—51432) Introduction to the Central Scien- 
tific Computing Facilities. Fuchel, K. (Brookhaven National 
Lab., Upton, NY (USA)). Jun 1981. Contract AC02- 
76CH00016. 57p. NTIS, PC A04/MF AOl1. Order Number 
DE82003258. 

Introduction to the CSCF is the first of several documents 
which make up the BNL CSCF Computer Users Guide. The Intro- 
duction provides a broad picture of hardware and software facilities 
and operational policies of the CSCF. Adhering to the premise that 
CDC and other software purveyors provide sufficient documenta- 
tion for their products, the Introduction does not reproduce materi- 
al found elsewhere but refers the reader to the sections of the man- 
uals pertinent to a particular area of interest. 


6619 (CONF-801064—, pp 157-158) Technical Data 
Management Center: a focal point for meteorological and 
other environmental transport computing -» McGill, 
B.; Maskewitz, B.F.; Trubey, D.K. (Oak Ridge National 
Lab., TN). Oct 1981. NTIS, PC A20/MF A0Ol. Order 
Number DE82000889. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

The Technical Data Management Center, collecting, packag- 
ing, analyzing, and distributing information, computer technology 
and data which includes meteorological and other environmental 
transport work is located at the Oak Ridge National Laboratory, 
within the Engineering Physics Division. Major activities include 
maintaining a collection of computing technology and associated 
literature citations to provide capabilities for meteorological and en- 
vironmental work. Details of the activities on behalf of TDMC’s 


sponsoring agency, the US Nuclear Regulatory Commission, are 
described. 


6620 (CONF-801143—, pp 21-23) Information centers 
at the Oak Ridge National . Gerstner, H.; Wins- 
low, S. (Oak Ridge National Lab., TN). 1981. NTIS, 
PC A08/MF AOl1. Order Number DE82001965. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 

The Information Center Complex (ICC) at ORNL consists 
of eight technical information centers and service groups for com- 
puter backup, data processing, and document preparation. We pro- 
vide a wide spectrum of services for the Department of Energy, 
National Institutes of Health, the Environmental Protection 
Agency, the Food and Drug Administration, the National Institute 
for Occupational Safety and Health, the Occupational Safety and 
Health Administration, the Consumer Products Safety Commission, 
and citizens’ groups. Our purpose, broadly stated, is to provide in- 
formation support to researchers, program managers, and adminis- 
trators on the health and environmental impacts of various energy 
and energy-related chemical technologies. Our organizational ob- 
jective is to systematize operations to achieve maximum effective 
response to the information needs of funding agencies and others of 
the user community. Interactions among our individual centers pro- 
vide for analysis and synthesis of knowledge over a wide range and 
result in a positive synergistic effect. Generally, the information ac- 
tivities of the ICC are focused in three areas. The first, which com- 
prises about 65% of our activities, includes environmental and 
health effects of toxic and hazardous substances. In this area we 
deal with general chemical toxicity, mutagenicity, teratogenicity, 
carcinogenicity, environmental transport and interaction, and radi- 
ation effects. The second area is energy: resources, production, and 
utilization. In this growing area, we work closely with research and 
development projects within ORNL and directly with those of 
DOE. We are concerned with environmental impacts, engineering 
aspects, basic research, policy and legislation, and economic assess- 
ments. The third area of our information activities involves disposal 
of waste - nuclear and chemical. 
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(INDC—33/LN) Chairman's report on the INDC 
. 1977-1979. Cross, W.G. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
= "Aug 1980. 9p. NTIS (US Sales Only), PC A02/MF 


The trends in applications of nuclear data, progress in inter- 
national collaboration, and the nuclear data programs of the IAEA 
for the years 1977 to 1980 are briefly reported. 


6622 (INIS-SU—5, pp 121-127) Spectral data contrac- 
tion on the base of binary transformations. Mukhin, V.I.; Fe- 
oul) G.A. 1978. (In Russian). Dep. NTIS (US Sales 
y). 

In Problems on dosimetry and radiation protection. No. 17. 

A comparative evaluation of efficiency of different coding 
systems, applied for reducing information volume, transmitted by 
communication channels with limited transmissive ability, is carried 
out. Haar and Walsh transformations are used for linear transforma- 
tion of the device spectral function. Dependences of square func- 
tional values on relative number of the transmitted components 
during threshold and regional contraction of information are pre- 
sented. It is concluded on the basis of the analysis of the results ob- 
tained, that Haar transformation is most effective for contracting 
smoothless functions under using threshold read-out as well as re- 
gional exclusion method. 


6623 (LBL—12918) Performance evaluation of data- 
base machine architectures. DeWitt, D.J.; Hawthorn, P.B. 
(Lawrence Berkeley Lab., CA (USA); Wisconsin Univ., 
Madison (USA)). Jun 1981. Contract W-7405-ENG-48. 44p. 
(CONF-810993—1). NTIS, PC A03/MF AOl. Order 
Number DE82003022. 

From 7. conference on very large databases; Cannes, France 
(9 Sep 1981). 

The rapid advances in the development of low-cost comput- 
er hardware have led to many proposals for the use of this hard- 
ware to improve the performance of database management systems. 
Usually the design proposals are quite vague about the performance 
of the system with respect to a given data management application. 
This paper develops an analytical model of the performance of a 
conventional database management system and four generic data- 
base machine architectures. This model is then used to compare the 
performance of each type of machine with a conventional DBMS. 
It is demonstrated that no one type of database machine is best for 
executing all types of queries. It is also shown that for several 
classes of queries certain database machine designs which have 
been proposed are actually slower than a DBMS on a conventional 
processor. 


6624 (LBL—13348) Applications of a natural-style data- 
base query language to statistical database operations. Lau- 
benheimer, W.J.; Rosenberg, S. (Lawrence Berkeley Lab., 
CA (USA)). Sep 1981. mtract W-7405-ENG-48. 16p. 
(CONF-811208—2). NTIS, PC A02/MF AOl. Order 
Number DE82003713. 

From Workshop on statistical data base management; Menlo 
Park, CA, USA (2 Dec 1981). 

FRL (Frame Representation Language) is a knowledge rep- 
resentation system suitable for use in database management systems. 
One drawback of FRL for such uses is its lack of a convenient 
mechanism for expressing queries, particularly for the naive user. A 
language which alleviates this difficulty by allowing queries to be 
expressed in a natural-sounding (although not actually natural) form 
is presented, and its uses and advantages in a statistical database en- 
vironment are explored. 


(SAND—81-1749) Data analysis of a Terminal 

Switching Be Hauenstein, W.E. (Sandia National 

uerque, NM eg Aug 1981. Contract 

hC0t-TEDE 89. 16p. NTIS, PC A02/MF A0Ol. Order 
Number DE82001730. 

With the inauguration of the Terminal Switching Network 

in September 1981, the system operators will create and initialize 

files to monitor and record network usage. This paper describes the 
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software that analyzes and outputs the data into a readable, inform- 
ative format. 


6626 (SAND—81-2534C) Document inventory control 
and information retrieval. Sullivan, T.D. (Sandia National 
Labs., Livermore, CA (USA)). 1981. Contract AC04- 
76DP00789. Tp. (CONF-811138—1). NTIS, PC A02/MF 
AO0l. Order viaaier DE82002444. 

From DRS Users Society meeting; Boston, MA, USA (15 
Nov 1981). 

Sandia National Laboratories Department 1310 has imple- 
mented a DRS data base management system on a VAX 11/780 
computer. The data base software is being used for a document in- 
ventory control system, and for information retrieval from the doc- 
ument data base. Primary inventory control functions are logging in 
of new documents, loan and return of documents, and document 
destruction. Information retrieved is based upon keywords and a 
modified COSATI subject category index. This talk describes the 
data base record structure that was implemented to achieve the in- 
ventory control and information retrieval functions. The document 
consists of viewographs. 


(UCRL—85674) Multiprocessor sort-merge join al- 
-— for relational data bases. Thompson, W.C. III; Ries, 
D.R. (Lawrence Livermore National Lab., CA (USA)). Jan 
1981. Contract W-7405-ENG-48. 39p. (CONF-810993—2). 
NTIS, PC A03/MF A0O1. Order Number DE82003160. 
From 7. conference on very large databases; Cannes, France 
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Using multiprocessor systems for rapid processing of rela- 
tional operations in relational databases is currently a topic of some 
interest. This paper presents a new multiprocessor algorithm for 
merge joins of relations. Considerable gains in speed in comparison 
with existing algorithms are exhibited by this algorithm. 
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6628 (JPRS—78862) China report: science and technol- 
ogy, No. 123. Civil air defense project design standards. 
Joint Publications Research Service, Arlington, VA 
SA)). 31 Aug 1981. Translation of Renmin fangkong 
on 2 a i 7 1980, pp i, 1-86. 82p. NTIS. Order 
umber 
The aks ~ of making overall planning, stressing 
priorities, coordinating peacetime with wartime conditions, and em- 
phasizing quality must be followed in the construction of civil air 
defense projects. These projects must be solid, suitable, economical, 
and rational. They should serve socialist construction and the 
people's livelihood during peacetime, as well as insuring that they 
can cope with the enemy's air raids and help to wage steadfast 
struggles in the cities. These standards are applied to the three 
types of civil air defense projects - tunnels, tunnel fortifications, and 
dugouts - that can resist ground ultra pressure of 1 kg/cm? and 3 
kg/cm? caused by shock waves from a nuclear explosion. The em- 
phasis is on tunnels sheltering personnel, which are used by engi- 
neers and technicians engaged in building civil air defense projects. 
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the International Aerospace Abstracts Data Base). Report for 
Jan 72-Aug 80, 7:4936 (PB—81-850547) 

New Mexico Inst. of Mining and Technology, Socorro (USA). New 
Mexico Petroleum Recovery Research Center 

Development of mobility control methods to improve oil 
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Nuclear Engineering 

Investigation of metal and metal oxide clusters small enough to 
constitute the critical size for gas phase nucleation in 
combustion processes. Final report, 1 October 1975-30 June 
1979, 7:4903 (AD-A—093950) 
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(INIS-mf—6504) 

Homogenization methods in reactor physics, 7:4173 (IAEA- 
TECDOC—231) 

OECD Nuclear Energy Agency. 8. Activity Report. 1979, 7:4395 
(INIS-mf—6158) 

Nuclear Regulatory Commission, Washington, DC (USA) 

The public whole body counting program following the Three 
Mile Island accident. Technical report, April-September 1979, 
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Proceedings of the U.S. Nuclear Regulatory Commission meeting 
on reactor vessel liquid level measurement held at 
Gaithersburg, Maryland on October 30, 1980, 7:3818 
(NUREG/CP—0016) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Management and Program Analysis 
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7:5635 (NUREG—0593) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards 

Environmental assessment related to the operation of Hansen 
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Enhanced benzo[a]pyrene metabolism in hamster embryonic cells 
exposed in culture to fossil-synfuel products, 7:5650 (CONF- 
811086—3) 

Environmental assessment model for shallow land disposal of 
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Nuclear power plant maintenance personnel reliability prediction 
(NPP/MPRP) effort at Oak Ridge National Laboratory, 7:4247 
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Oak Ridge Research Reactor quarterly report, October- 
December 1980, 7:4237 (ORNL/TM—7939) 
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Plasma diagnostics for FED, 7:6355 (CONF-811040—82(Draft)) 
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Progress report for the Office of Safeguards and Security, FY 
1981, 7:3479 (ORNL/TM—8097) 

QUEST: a standard operator interaction subroutine, 7:6606 
(ORNL/CSD/TM—132) 
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Storage and solidification of MAW/LAW in underground 
caverns. Order of events for project discussion on March 12- 
13, 1980 at the KfK, 7:3351 (ORNL-tr—4780) 
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Transformation between harmonic-oscillator wave functions in 
different coordinate bases, 7:6353 (ORNL/TM—8032) 
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chemistry, magnetic and electrical properties. 5f electrons 
delocalization, 7:4892 (CEA-R—5046) 
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Pickwick Reservoir Plan. Appendix 3: data base, 7:3593 (TVA— 
8200579) 
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Pickwick Reservoir Plan. Appendix 2: environmental quality 
controls, 7:3595 (TVA—2900578) 
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(FRNC-TH—950) 

Spectroscopic study of energy losses during the inelastic and 
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7:3792 (DOE/ET/20444—TS5) 
1-MWE heat exchangers for OTEC. Final design report, 7:3793 
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UKAEA Atomic Energy Research Establishment, Harwell 
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hot liquid melts in water, 7:4249 (CTO—1754) 

UKAEA Dounreay Nuclear Power Development Establishment 

Improved sampling system installed for reprocessing, 7:3333 
(DOUNREA Y-TRANS—836) 
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Ultrasystems, Inc., Irvine, CA (USA) 

Preliminary design and economic analysis report on the Port of 
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Morrow Ethanol Refinery. Volume IV. Commercial 
evaluation, 7:3574 (DOE/RA/50369—1-Vol.4) 

Preliminary design and economic analysis report on the Port of 
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Quimicas 


Identification of chemical compounds in a liquid-liquid extraction 
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SF/01484—T2) 


V 


Vienna Univ. (Austria). Inst. fuer Theoretische Physik 
Analysis of horizontal symmetries in a minimal 
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report, July-September 1981, 7:3173 (DOE/PC/30041—T7) 
Virginia Univ., Charlottesville (USA). Dept. of Physics 
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Tl) 
Vitkovicke Zelezarny Kiementa Gottwalda, Ostrava (Czechoslovakia) 
Refractory steels for power industry. Proceedings of a national 
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combustion. Semi-annual progress report, March 1, 1981- 
August 31, 1981, 7:3215 (DOE/PC/30216—T2) 

Venturi design for metering solids flow in gas-solids suspensions. 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
“See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). “See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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Numerical model study of plume fumigation during nocturnal 
inversion break-up, 7:5382 (CONF-801064—) 

Quantitative assessment of air quality in the greater 
Chesapeake Bay area using a three dimensional mesocale 
atmospheric model, 7:5374 (CONF-801064—) 


(Atomic Energy Research Establishment.) 
Research Programs 
25 years of theoretical physics 1954 - 1979, 7:6294 (AERE- 
TP—843) 
AEROSOL MONITORING 
Laser Spectroscopy 
Granulometric study of sodium aerosols by laser spectroscopy, 
7:4086 (CEA-CONF—5260) 
AFRICA 


See also SOUTH AFRICA 
SUDAN 


Energy Policy 

Energy industries abroad, 7:4369 (DOE/IA—0012) 
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(EPRI-EL—2036-Vol.2) 

Specifications 

Catalog of components for electric and hybrid vehicle 

propulsion systems, 7:4571 (DOE/NASA/0194—1) 
Trade 

Economic analysis technical support document for the 
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AIRCRAFT 
Blast Effects 

Operation Castle. Project 6.2a. Blast and thermal effects on B- 

36 aircraft in flight, 7:5350 (AD—338333) 
Fuel Economy 

A look at NASA's aircraft energy efficiency program. Report 

to the Congress, 7:4513 (PB—81-137523) 
Temperature Effects 

Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:5350 (AD—338333) 

Thermal effects on B-47B aircraft in flight, 7:5348 (AD— 
338026) 

AIRPORTS 
Solar Air Conditioning 

Response to program opportunity notice: retrofit of a solar 
energy heating and cooling system for new north concourse, 
Phoenix Sky Harbor International Airport, Phoenix, 

Arizona. Volume II, 7:3834 (DOE/CS/32130—T3) 
Solar Space Heating 
Response to program opportunity notice: retrofit of a solar 
energy heating and cooling system for new north concourse, 
Phoenix Sky Harbor International Airport, Phoenix, 
Arizona. Volume II, 7:3834 (DOE/CS/32130—T3) 


ALABAMA 
Alcohol Fuels 

State programs and regulations impacting alcohol fuel 
production and use in federal Region IV, 7:4435 (CONF- 
810303—) 

Inland Waterways 

Selection of economic impact assessment models for use by 
communities in the Tennessee-Tombigbee corridor: Phase I, 
7:4507 (ANL/EES-TM—160) 

ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
Cement Industry 

Energy-intensive industry for Alaska. Volume I: Alaskan cost 
factors; market factors; survey of energy-intensive industries, 
7:4424 (PNL—2626-Vol.1) 

Coal Deposits 

Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl) 

Energy Expenses 

Energy-intensive industry for Alaska. Volume I: Alaskan cost 
factors; market factors; survey of energy-intensive industries, 
7:4424 (PNL—2626-Vol.1) 

Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Mt. Hayes NTMS quadrangle, Alaska, 
7:3303 (GJBX—91-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Chandalar NTMS quadrangle, Alaska, 
7:3311 (GJBX—254-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Skagway NTMS quadrangle, Alaska, 
7:3313 (GJIBX—260-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Philip Smith Mountains NTMS 
quadrangle, Alaska, 7:3312 (GJBX—259-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Healy NTMS quadrangle, Alaska, 
7:3301 (GJBX—88-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Iliamna NTMS quadrangle, Alaska, 
7:3302 (GJBX—89-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Seldovia NTMS quadrangle, Alaska, 
7:3304 (GJBX—92-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Yakutat NTMS quadrangle, Alaska, 
7:3314 (GJBX—261-81) 

Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Umiat Quadrangle, Alaska. Final report. Volume I, 7:3319 
(GJBX—305-81) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Wainwright Quadrangle, Alaska. Final report, 7:3317 
(GJBX—296-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ikpikpuk River Quadrangle, Alaska. Final report, 7:3318 
(GJBX—304-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Barrow Quadrangle, Alaska. Final report. Volume I, 7:3316 
(GJBX—295-81) 

Metal Industry 

Energy-intensive industry for Alaska. Volume I: Alaskan cost 
factors; market factors; survey of energy-intensive industries, 
7:4424 (PNL—2626-Vol.1) 

Energy intensive industry for Alaska. Volume II: case analysis. 
Final report, 7:4537 (PNL—2626-Vol.2) 

Petrochemical Plants 

Energy-intensive industry for Alaska. Volume I: Alaskan cost 
factors; market factors; survey of energy-intensive industries, 
7:4424 (PNL—2626-Vol.1) 
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Energy-intensive industry for Alaska. Volume I: Alaskan cost 
factors; market factors; survey of energy-intensive industries, 
7:4424 (PNL—2626-Vol.1) 

Power Demand 

Alaska electric power statistics, 1960-1980: Sixth Edition, 

7:4417 (DOE/TIC—2000119) 
Power Generation 

Alaska electric power statistics, 1960-1980: Sixth Edition, 

7:4417 (DOE/TIC—2000119) 
Power Transmission Lines 

Alaska electric power statistics, 1960-1980: Sixth Edition, 

7:4417 (DOE/TIC—2000119) 
Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Umiat Quadrangle, Alaska. Final report. Volume I, 7:3319 
(GJBX—305-81) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Wainwright Quadrangle, Alaska. Final report, 7:3317 
(GIBX—296-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ikpikpuk River Quadrangle, Alaska. Final report, 7:3318 
(GIBX—304-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Barrow Quadrangle, Alaska. Final report. Volume I, 7:3316 
(GJBX—295-81) 

Uranium Deposits 

Airborne gamma-ray spectrometer and magnetometer survey: 
Umiat Quadrangle, Alaska. Final report. Volume I, 7:3319 
(GJBX—305-81) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ikpikpuk River Quadrangle, Alaska. Final report, 7:3318 
(GJBX—304-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Barrow Quadrangle, Alaska. Final report. Volume I, 7:3316 
(GJBX—295-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

ALBEDO-NEUTRON DOSEMETERS 
Dielectric Track Detectors 

Development of a personnel neutron dosimeter/spectrometer, 

7:5185 (INIS-mf—5876) 
ALCOHOL FUELS 


See also ETHANOL FUELS 
METHANOL FUELS 


Technical and economical aspects of ethanol as an automotive 

fuel for Turkey, 7:4592 (CONF-801030—(Vol.1)) 
Cocombustion 

Mixtures of alcohol and castor oil as alternative fuels for diesel 
engines, 7:4616 (CONF-801030—(Vol.2)) 

Simultaneous use of diesel fuel and alcohol in one-cylinder 
engines using direct injection, 7:4606 (CONF-801030— 
(Vol.2)) 

Combustion 

Brazilian evolution of alcohol on automotive use and its air 
pollution concerns, 7:4631 (CONF-801030—(Vol.2)) 

tion 

Environmental implications of the large scale utilization of 
alcohol/fuels in the United States, 7:3620 (CONF-801030— 
(Vol.2)) 

Comparative Evaluations 
Eucalyptus experiment, 7:4595 (CONF-801030—(Vol.1)) 
Corrosive Effects 

Emission and wear characteristics of an alcohol fuelded fleet 
using feedback carburetion and three-way catalysts, 7:4623 
(CONF-801030—(Vol.2)) 

Some aspects of component wear in alcohol engines, 7:4626 
(CONF-801030—(Vol.2)) 

Economic Impact 

Economic development, energy policy and alcohol, 7:3602 
(CONF-801030—(Vol.2)) 

Social impacts associated with the implementation of Brazil's 
PROALCOOL Program, 7:3601 (CONF-801030—(Vol.2)) 

Energy Policy 

Alcohol fuels legislation: the view from Congress, 7:4432 

(CONF-810303—) 
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Energy Source Development 
Scenarios for alcohol fuels, 7:4632 (CONF-801030—(Vol.2)) 
Environmental Effects 
Performance and aldehyde emissions of a surface ignition 
alcohol engine and comparison with spark ignition engines, 

7:4603 (CONF-801030—(Vol.2)) 

Utilization of alcohol as a fuel in diesel engines, 7:4608 

(CONF-801030—(Vol.2)) 

Environmental Impacts 
Environmental implications of the large scale utilization of 
alcohol/fuels in the United States, 7:3620 (CONF-801030— 

(Vol.2)) 

Exhaust Gases 
Brazilian evolution of alcohol on automotive use and its air 
pollution concerns, 7:4631 (CONF-801030—(Vol.2)) 
Emission and wear characteristics of an alcohol fuelded fleet 
using feedback carburetion and three-way catalysts, 7:4623 
(CONF-801030—(Vol.2)) 
F 
Size of alcohol fuel participation in the energy future of Brazil, 
7:4429 (CONF-801030—(Vol.2)) 
Government Policies 
Department of Energy's Office of Alcohol Fuels, 7:4431 

(CONF-810303—) 

Trends in governmental policy on fuel alcohol production, 

7:4437 (CONF-810303—) 

Interest Groups 
Private sector view of federal alcohol fuels legislation for the 
97th Congress, 7:4433 (CONF-810303—) 
Legal Aspects 
Bureau of Alcohol, Tobacco and Firearms and the alcohol 
fuels industry, 7:4438 (CONF-810303—) 

National Environmental Policy Act: when it applies and how 
to comply, 7:4434 (CONF-810303—) 

State programs and regulations impacting alcohol fuel 
production and use in federal Region IV, 7:4435 (CONF- 
810303—) 

Legislation 

Alcohol fuels legislation: the view from Congress, 7:4432 

(CONF-810303—) 
Meetings 

IV international symposium on alcohol fuels technology, 
7:4600 (CONF-801030—(Vol.2)) 

IV international symposium on alcohol fuels technology, 
7:4581 (CONF-801030—(Vol.1)) 

Performance Testing 

Emission and wear characteristics of an alcohol fuelded fleet 
using feedback carburetion and three-way catalysts, 7:4623 
(CONF-801030—(Vol.2)) 

Production 

Sudan experience in using alcohol as automotive fuel, 7:4611 

(CONF-801030—(Vol.2)) 
Research Programs 

Objectives and first results of the German Federal Alcohol 

Fuels Project, 7:4639 (CONF-801030—(Vol.2)) 
Technology Assessment 

Technology assessment of PROALCOOL, 7:4638 (CONF- 

801030—(Vol.2)) 
ALCOHOLS 


See also BUTANOLS 
ETHANOL 
GLYCOLS 
METHANOL 
PENTANOLS 
PROPANOLS 


Distillation 
Distilling alcohol with waste automobile heat. Progress report, 
7:4508 (DOE/AF/92017—T1) 
ALFVEN WAVES 
Research in hydromagnetic waves and oscillations in plasmas 
at Flinders University, 7:6400 (INIS-mf—6424) 
Excitation 
Parametric excitation of kinetic Alfven waves, 7:6391 (INIS- 
mf—6424) 
Research 
Wave and laser research in the Sydney University School of 
Physics, 7:6386 (INIS-mf—6424) 
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ALGAE 
See also PHYTOPLANKTON 
Chemical Analysis 
Chemical procedures for the determination of ®°Sr and *7Cs 
in surface waters, fresh water algae and fresh water fish, 
7:4821 (EHD—77-14) 
Determination of technetium 99 in marine biological samples. 
Choice of a method, 7:4814 (CEA-N—2140) 
Pigments 
Primary light-harvesting system: phycobilisomes and associated 
membranes. Pro report, January 1, 1981-December 31, 
1981, 7:5474 (DOE/ER/04310—22) 
ALGEBRA 
Three-Dimensional Calculations 
Algebra of three-dimensional generalized functions, 7:6348 
(INIS-SU—3) 
Topology 
Conditions of the existence of the exact symmetric 
representation for some algebra classes with involution of 
the fields of real and complex numbers, 7:6316 (ITEF— 
130(1980)) 
ALKALI METAL COMPOUNDS 
Physical Radiation Effects 
Thermal annealing of high dose radiation induced damage at 
room temperature in alkali halides. Stored energy, 
thermoluminiscence and colouration, 7:4780 (JEN—473) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 


RUBIDIUM 
SODIUM 


Corrosive Effects 
Effect of duct heat loss and liquid fuel reheat on the fate of 
alkali metals in the DOE PFB technology rig at Curtiss- 
Wright, 7:3942 (DOE/ET/11308—162) 
Laser Spectroscopy 
Coal-gasification instrumentation program (PR 11734). 
Quarterly progress report, July 1-September 30, 1981, 7:3177 
(DOE/TIC—2001153) 
ALKENES 
See also CYCLOALKENES 
ETHYLENE 
HEXENES 
PROPYLENE 
Synthesis 
Utilization of shale oil as a feedstock for steam pyrolysis and 
petrochemical intermediate production. Quarterly technical 
progress report, June-August 1978, 7:3295 
(DOE/ET/13105—T1) 
ALLIGATORS 
Population Dynamics 
Population status of the American alligator on the Savannah 
River Plant, South Carolina, 7:5644 (SRO-NERP—4) 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 
See also CORROSION RESISTANT ALLOYS 
HEAT RESISTING ALLOYS 
TRANSITION ELEMENT ALLOYS 
Auger Electron Spectroscopy 
Study of grain-boundary segregation using the Auger-electron- 
emission technique. Final report, September 1, 1971-March 
31, 1981, 7:4656 (DOE/ER/02166—27) 
Corrosion 
Corrosivity of ethanol fuel mixtures to fuel system materials, 
7:4597 (CONF-801030—(Vol.1)) 
Grain Boundaries 
Study of grain-boundary segregation using the Auger-electron- 
emission technique. Final report, September 1, 1971-March 
31, 1981, 7:4656 (DOE/ER/02166—27) 


ALPHA SPECTROMETERS 
Energy Resolution 


Intergranular Corrosion 
Study of grain-boundary segregation using the Auger-electron- 
emission technique. Final report, September 1, 1971-March 
31, 1981, 7:4656 (DOE/ER/02166—27) 
Materials Testing 
Development of advanced structural materials for fusion 
power, 7:6572 
Moessbauer Effect 
Possibility of using nuclear gamma resonance spectroscopy for 
studying many-particle atomic correlations in alloys, 7:4681 
(INIS-mf—6160) 
Phase Diagrams 
Thermodynamics and kinetics of phase separation, 7:4707 
(LBL—12865) 
Phase Studies 
Thermodynamics and kinetics of phase separation, 7:4707 
(LBL—12865) 
Physical Radiation Effects 
Conditions required for vacancy loop growth in irradiated 
metals and alloys, 7:4649 (AERE-R—9810) 
ALLOY-TZM 
Corrosion 
Compatibility of strontium-90 fluoride with containment 
materials at elevated temperatures, 7:3499 (PNL—3833) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DETECTION 
Si Semiconductor Detectors 
Diffusion silicon pool alpha detectors, 7:5196 (INIS-mf—6119) 
ALPHA PARTICLE MODEL ~ 
See CLUSTER MODEL 
ALPHA PARTICLES 
Backscattering 
Signal-to-noise ratio in the method of nuclear a-particle 
backscattering, 7:5756 (INIS-mf—6160) 
Deep Inelastic Heavy Ion Reactions 
Spin determination of highly excited nuclei from light particle 
emission studies, 7:6091 (IPNO-RC—80-04) 
Energy Losses 
Calculation of microdistributions of absorbed energy from 
charged particle sources, 7:6276 (INIS-SU—S) 
Multiple Production 
Characteristics of secondary particles in nucleus-nucleus 
interactions at 4.5 GeV/c nucleon, 7:5776 (RI—133) 
ALPHA REACTIONS 
Elastic Scattering 
Method of accuracy estimation of the rigid nucleus-pro ectile 
approximation, 7:6057 (JINR—R-2-80-53) 
Oscillator basis in a multichannel problem of scattering, 7:6024 
(INIS-mf—6160) 
Possibility of using an oscillator basis for solution of problems 
with a continuum, 7:6025 (INIS-mf—6160) 
Inelastic Scattering 
Oscillator basis in a multichannel problem of scattering, 7:6024 
(INIS-mf—6160) 
Multiple Scattering 
Approximate description of multiple scattering in nucleus- 
nucleus collisions at high energies, 7:6055 (JINR—E-2-80-96) 
Multiplicity 
Dispersions of the multiplicity distributions in the interactions 
of deuterons and alpha particles with emulsion nuclei at 4.5 
GeV/c per nucleon, 7:6122 (JINR—R-1-12869) 
Spallation 
Projectile fragmentation processes in *He-nucleus interactions 
at 4.5 GeV/c per incident nucleon, 7:6054 (JINR—E-1- 
12730) 
Two-Nucieon Transfer Reactions 
Two-nucleon high-spin states in odd-odd copper: the Cu 
case, 7:6107 (ISN—80-04) 
ALPHA SPECTROMETERS 
CAMAC System 
Application of CAMAC in low-level activity measurements, 
7:5286 (SAAS—258) 
Energy Resolution 
Multichannel system for measuring assymetry in reactions with 
polarized particles, 7:5996 (INIS-mf—6160) 





Li-Drifted Ge Detectors 


Li-Drifted Ge Detectors 
Application of CAMAC in low-level activity measurements, 
7:5286 (SAAS—258) 
ALPHA SPECTROSCOPY 
Data 
Standalone multidetector alpha-spectrometric counting and 
analysis system, 7:4843 (LMF—87) 
ALPHA-BEARING WASTES 
Containers 
Structural analysis of the TRansUranic PACkage Transporter 
(TRUPACT), 7:4920 (SAND—80-1680) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINA 
See ALUMINIUM OXIDES 
ALUMINATES 
Fabrication 
Advanced fuel-cell development. Progress report, July- 
September 1980, 7:4455 (ANL—81-16) 
ALUMINIUM 
Absorption Spectroscopy 
Analytical methods for the determintion of some elements and 
Fe*? to Fe* ratio in simulated sludges and Synroc 
formulations, 7:4847 (UCID—19218) 
Activation Analysis 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 


Degradation of silver-joined aluminum-stainless steel bonds due 

to aging in humid atmospheres, 7:4719 (UCRL—86015) 
Biological Fouling 

Assay and correlation between microbial fouling and OTEC 
cleaning of surfaces exposed to sea water, 7:3765 (CONF- 
800633—(Vol.1)) 

Biofouling measurements from a moored floating platform off 
Punta Tuna, Puerto Rico, 7:3764 (CONF-800633—(Vol.1)) 


Degradation of silver-joined aluminum-stainless steel bonds due 
to aging in humid atmospheres, 7:4719 (UCRL—86015) 
ion 


Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials, 7:3742 (CONF- 
800633—(Vol.1)) 

Corrosion Protection 

Development and testing of an anti-corrosive additive for 

alcohol fuels, 7:4587 (CONF-801030—(Vol.1)) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Ton Implantation 

Hyperfine interactions of *’Fe implanted in solids studied by 
conversion electron Moessbauer spectroscopy, 7:4777 
(INP—1030/PL) 

Materials Recovery 

Advanced research and technology direct utilization: recovery 
of minerals from coal fly ash. Fossil energy program 
technical progress report, 1 April 1981-30 June 1981, 7:3184 
(IS—4777) 

Permeability 

Studies of materials exhibiting low tritium permeation rates, 

7:4720 (UCRL—86038) 
Photon Collisions 

Differential and integral characteristics of secondary charged 
particles emitting from thick targets irradiated by 
bremsstrahlung beams, 7:5751 (INIS-mf—6160) 

Photon Transport 

Accounting for the electron coupling in atoms when 
calculating the low-energy gamma radiation transport, 
7:6244 (INIS-SU—5) 

Production 

Aluminum industry applications for OTEC, 7:3754 (CONF- 

800633—(Vol.1)) 
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ALUMINIUM 24 
Beta-Plus Decay 

Beta decay of **Al and **Al/sup m/, 7:6068 

(DOE/ER/01388—505) 
ALUMINIUM 25 
Energy-Level Transitions 

Gamma decay of mirror states in the A=25 and the A=33 

isobars, 7:6073 (INIS-mf—6160) 
ALUMINIUM 27 TARGET 
Alpha Reactions 

Method of accuracy estimation of the rigid nucleus-pro ectile 
approximation, 7:6057 (JINR—R-2-80-53) 

Projectile fragmentation processes in *He-nucleus interactions 
at 4.5 GeV/c per incident nucleon, 7:6054 (JINR—E-1- 
12730) 

Argon 40 Reactions 

Energy dissipation and nucleon exchange in “Ar+*"Al and 

14N+2?7A] heavy ion reactions, 7:6078 (LYCEN—8037) 
Heavy Ion Reactions 

Energetic neutron spectrometry. Final report, January 1, 1978- 

December 31, 1980, 7:6037 (DOE/EV/02231—1) 
Neutron Reactions 

Prompt y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 INDC(YUG)— 
6/L) 

Nitrogen 14 Reactions 

Energy dissipation and nucleon exchange in “Ar+?’Al and 

14N +?7A] heavy ion reactions, 7:6078 (LYCEN—8037) 
Photonuclear Reactions 

Photoproton decay of ?”Al, 7:6082 (UM-P—81/11) 

Quasi-alpha-particle absorption of photons by C, **O, ?’Al, 
28Si, “Ca, 7:6040 (INIS-mf—6160) 

Pion Minus Reactions 

(z',p) reactions and nuclear pp and pn correlations, 7:6012 
(DOE/ER/05861—T1) 

Manifestations of pion-nucleon scattering in nuclear pion 
absorption, 7:6013 (DOE/ER/05861—T1) 

Pion Plus Reactions 

(z’,p) reactions and nuclear pp and pn correlations, 7:6012 
(DOE/ER/05861—T1) 

Manifestations of pion-nucleon scattering in nuclear pion 
absorption, 7:6013 (DOE/ER/05861—T1) 

ALUMINIUM ALLOYS 
Erosion 

Fundamental studies of erosion for coal-gasification systems. 
Annual progress report, July 1, 1980-April 30, 1981, 7:3133 
(DOE/ER/10468—T1) 


Orbital and spin polarizations of conduction electrons in rare- 

earth compounds, 7:4742 (CEA-CONF—5326) 
Pitting Corrosion 

Design parameters to be considered in selecting aluminum 
tubing candidates for the OTEC environment, 7:3744 
(CONF-800633—(Vol.1)) 

Tensile Properties 

Titanium alloy tensile properties after neutron irradiation, 

7:4673 (HEDL-SA—2440-FP) 
ALUMINIUM COMPOUNDS 
Crystal Structure 

Crystal structure investigations on cation-substituted alums by 

X-ray and neutron diffraction, 7:4860 (Juel—1653) 
ALUMINIUM OXIDES 
Catalytic Effects 

Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, January-March 1981, 7:3151 
(DOE/SF/01484—T2) 

Supported metal carbonyls: new catalysts for liquefaction of 
coal. Semi-annual technical report, 7:3149 
(DOE/PC/41761—T1) 

Materials Recovery 
Basic science and technology, 7:4804 (ORNL—5757) 
Physical Properties 

Investigation of physical-chemical characteristics of radiation- 
exposed lithium compounds like oxide, aluminate and 
silicates, 7:4759 (INKA-tr—80/13) 
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Sorptive Properties 
Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICIUM 
Chemical 
Americium place in actinoid series and prediction of 
transamericium metal properties, 7:4711 (NIIAR—8(416)) 
Personnel Monitoring 
Large-area gas-scintillation proportional counters for in-vivo 
measure.nent of plutonium and americium, 7:5640 
Physical Properties 
Americium place in actinoid series and prediction of 
transamericium metal properties, 7:4711 (NIIAR—8(416)) 
Precipitation 
Separation of Am-Cm from NaNOs waste solutions by in- 
canyon-tank precipitation as oxalates, 7:3384 (DP—1539) 


tometry 
Direct spectrophotometric assay of americium, 7:4842 (LA- 
UR—81-2885) 
Voltametry 
Coulometric determination of U, Pu and Am. Application to 
the determination of trace elements, 7:4813 (CEA~-CONF— 
5332) 
AMERICIUM 241 
Inhalation 
Distribution of plutonium and americium in human and animal 
tissues after chronic exposures, 7:5598 (INIS-mf—5876) 
Monitoring 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 
Retention 
Distribution of plutonium and americium in human and animal 
tissues after chronic exposures, 7:5598 (INIS-mf—5876) 
Sorption 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Progress report, 
April 1-June 30, 1981, 7:5443 (LA—8952-PR) 
AMERICIUM 241 TARGET 
Neutron Reactions 
Absolute fission cross-section measurements of *°°U at 2.5 and 
4.45 MeV, and **'Am at 14.6 MeV neutron energies, 7:6163 
(CEA-N—2194) 
AMERICIUM COMPOUNDS 
Autoradiolysis 
Radiation-chemical behaviour of americium(5) ions in nitric 
acid solutions, 7:4882 (NIIAR—3(411)) 
Oxidation 
Pentavalent americium behaviour in potassium 
phosphorotungstate, KioP2W17Oe:, solutions, 7:4901 
(NIIAR—2(410)) 
Reduction 
Pentavalent americium behaviour in potassium 
phosphorotungstate, KioP2W:17Os:, solutions, 7:4901 
(NITAR—2(410)) 
AMES WET OXIDATION PROCESS 
Performance Testing 
Evaluation of continuous oxydesulfurization processes. Final 
technical report, September 1979-July 1981, 7:3203 
(DOE/ET/14292—T1) 
AMMONIA 
Contamination 
Effects of ammonia contamination by water on OTEC power 
system performance, 7:3749 (CONF-800633—(Vol.1)) 
Corrosive Effects 
Evaluation of copper-nickel alloys for OTEC applications, 
7:3728 (ANL/OTEC-BCM—019) 
Materials performance in ammonia environments for OTEC 
applications, 7:3743 (CONF-800633—(Vol.1)) 
Emission Spectroscopy 
Coal-gasification instrumentation program (PR 11734). 
Quarterly progress report, July 1-September 30, 1981, 7:3177 
(DOE/TIC—2001153) 


ANIMAL CELLS 
Young Modulus 


Production 
Ammonia production from OTEC power, 7:3755 (CONF- 
800633—(Vol.1)) 
AMMONIUM CHLORIDES 
Corrosive Effects 
Thermal storage for solar cooling using paired ammoniated salt 
reactors. Final report, 7:3859 (DOE/CS/34700—T1) 
Thermochemical Heat Storage 
Thermal storage for solar cooling using paired ammoniated salt 
reactors. Final report, 7:3859 (DOE/CS/34700—T1) 
AMMONIUM NITRATES 
Corrosive Effects 
Thermal storage for solar cooling using paired ammoniated salt 
reactors. Final report, 7:3859 (DOE/CS/34700—T1) 
Thermochemical Heat Storage 
Thermal storage for solar cooling using paired ammoniated salt 
reactors. Final report, 7:3859 (DOE/CS/34700—T1) 
AMMUNITION 
Materials Testing 
Development of a dynamic multiaxial interface-bond-testing 
machine, 7:5327 (UCID—19099) 
Test Facilities 
Development of a dynamic multiaxial interface-bond-testing 
machine, 7:5327 (UCID—19099) 
AMPHIBIANS 
Ecology 
Reptiles and amphibians of the Savannah River Plant, 7:5451 
(SRO-NERP—2) 
Population Dynamics 
Reptiles and amphibians of the Savannah River Plant, 7:5451 
(SRO-NERP—2) 
Taxonomy 
Reptiles and amphibians of the Savannah River Plant, 7:5451 
(SRO-NERP—2) 
AMYL ALCOHOLS 
See PENTANOLS 
ANALOG-TO-DIGITAL CONVERTERS 
Magnet analog memory elements. Multichannel analog-to- 
digital converter of microsecond sianals, 7:5306 (IFVE- 
OEA—79-152) 
Equipment Interfaces 
Interface for two analog-to-digital converters with buffer 
memory for a two-dimensional gamma spectrometer, 7:5231 
(INIS-mf—6160) 
Integrated Circuits 
Hybrid integrated circuit for charge-to-time linear conversion 
for designing multichannel analog-to-digital converters, 
7:5314 (JINR—13-80-514) 
Logic Circuits 
Systems for multidetector and multidimensional time analysis, 
7:5301 (FEI—945) 
Specifications 
Hybrid integrated circuit for charge-to-time linear conversion 
for designing multichannel analog-to-digital converters, 
7:5314 (JINR—13-80-514) 
ANDROSTENEDIONE 
Radioimmunoassay 
Radioimmunoassay of plasma 4-androstenedione during the 
normal genital cycle, 7:5497 (FRNC-TH—937) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANHYDRITE 
Poisson Ratio 
Mechanical properties of anhydrite and polyhalite in quasi- 
static triaxial compression, 7:4786 (SAND—81-0858) 
Shear Properties 
Mechanical properties of anhydrite and polyhalite in quasi- 
static triaxial compression, 7:4786 (SAND—81-0858) 
Yield Strength 
Mechanical properties of anhydrite and polyhalite in quasi- 
static triaxial compression, 7:4786 (SAND—81-0858) 
Young Modulus 
Mechanical properties of anhydrite and polyhalite in quasi- 
static triaxial compression, 7:4786 (SAND—81-0858) 
ANIMAL CELLS 
See also GERM CELLS 
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Young Modulus 


TUMOR CELLS 
Biological Radiation Effects 
Nanodosimetric aspects of radiation sensitivity, 7:5631 (INIS- 
SU—S) 
REP annual report 1979, 7:5641 (INIS-mf—6241) 
Chromosomal Aberrations 
REP annual report 1979, 7:5641 (INIS-mf—6241) 
Gene Mutations 
Lack of induction of single-strand breaks in mammalian cells 
by sodium azide and its proximal mutagen, 7:5655 
(DOE/EV/72002—56) 
Growth 
Biological availability of nickel arsenides: toxic effects of 
particulate NisAs2, 7:3299 (LA-UR—81-2708) 
Survival Curves 
Biological availability of nickel arsenides: toxic effects of 
particulate NisAs2, 7:3299 (LA-UR—81-2708) 
FEEDS 


Meetings 
Irradiation of organic wastes for the purpose of animal food, 
7:3494 (INIS-mf—6408) 
Production 
Irradiation of organic wastes for the purpose of animal food, 
7:3494 (INIS-mf—6408) 
ANNUAL CYCLE ENERGY SYSTEM 
Research Programs 
Conservation and Conversion Technology Section, 7:4377 
(ORNL—S5740) 
Thermal Energy Storage Equipment 
Development of concepts for low-cost energy-storage 
assemblies for Annual Cycle Energy System applications. 
Summary report, 7:4504 (ORNL/Sub—7800/1) 
ANNUAL ENERGY STORAGE 
Computerized Simulation 
Solar-space-heating systems using annual heat storage. Final 
report. Volume I, 7:3857 (DOE/CS/32939—12) 
Performance 
Solar-space-heating systems using annual heat storage. Final 
report. Volume I, 7:3857 (DOE/CS/32939—12) 
ANTHRACENE 
Mass Spectroscopy 
Multicomponent isolation and analysis of polynuclear 
aromatics, 7:4817 (CONF-811086—4) 
ANTHRACITE 
Structural Chemical Analysis 
Macromolecular structural changes in bituminous coals during 
extraction and solubilization. Annual technical progress 
report, September 1, 1980-August 31, 1981, 7:3175 
(DOE/PC/30222—T1) 
ANTIBODIES 
Molecular Structure 
General shape and hapten-induced conformational changes of 
pig anti-dinitropheny! antibody. A small-angle scattering 
study, 7:5480 (JINR-R—14-80-478) 
Radioimmunoassay 
Critical study of the complement fixation test as a means of 
screening for the HBsAg presence in blood donors. 
Comparative study with the radioimmunoassay test for the 
HBs antigen and the HBs antibody, 7:5546 (INIS-mf—6114) 
ANTIDIURETIC HORMONE 
See VASOPRESSIN 
ANTIGENS 
Radioimmunoassay 
Critical study of the complement fixation test as a means of 
screening for the HBsAg presence in blood donors. 
Comparative study with the radioimmunoassay test for the 
HBs antigen and the HBs antibody, 7:5546 (INIS-mf—61 14) 
ANTIMONY 
Activation Analysis 
Interfering elements in activation analysis. Study of 
instrumental analysis possibilities for the groups: Sc-Zn, Hg- 
Se and As-Sb-Br, 7:4828 (IEA—533) 
ANTIMONY 125 
Monitoring 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 
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ANTIMONY 135 
Beta Decay 
Shell structure of beta decay strength function of neutron-rich 
nuclei and a probability of the neutron emission, 7:6104 
(INIS-mf—6160) 
ANTINEUTRINO-ELECTRON INTERACTIONS 
Oscillations 
Neutrino oscillations and antivsub(e)-e scattering, 7:5868 (UM- 
P—80/53) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Neutral Currents 
Neutrino properties and neutral currents with their 
participation, 7:5822 (INIS-mf—6301) 
Neutral-Current Interactions 
Study of inclusive semi-leptonic neutral current reactions in 
neutrino and antineutrino interactions between 12 and 200 
GeV, 7:5790 (CEA-N—2150) 
ANTINEUTRON REACTIONS 
Reactor antineutrino spectra and their application to 
antineutrino-induced reactions. II, 7:6186 
ANTINUCLEONS 
Bound State 
Antinucleon-deuteron interaction near threshold, 7:6211 
(ITEP—127(1979)) 
ANTIPROTON REACTIONS 
Differential Cross Sections 
Antinucleon-deuteron interaction near threshold, 7:6211 
(ITEP—127(1979)) 
ANTIPROTON-NEUTRON INTERACTIONS 
Asymptotic Solutions 
Asymptotic approach to the investigation of binary processes 
with a large momentum transfer, 7:5824 (INIS-SU—3) 
ANTISERUM 
See IMMUNE SERUMS 
ANTRIM SHALES 
See BLACK SHALES 
ANVIL POINTS RESEARCH FACILITY 
Data Processing 
DOE-furnished data acquisition system installation, operation 
and maintenance. Final technical report, 7:3286 
(DOE/ET/13015—T2) 
APPLIANCES 


See also AIR CONDITIONERS 
CLOTHES DRYERS 
DEHUMIDIFIERS 
FREEZERS 
GAS APPLIANCES 
REFRIGERATORS 
SPACE HEATERS 
STOVES 
WATER HEATERS 
WOOD BURNING APPLIANCES 


Efficiency 

Effects of reduced voltage on the operation and efficiency of 
electric loads. Volume 2: appendixes. Final report, 7:4419 
(EPRI-EL—2036-Vol.2) 

Manufacturing 

Impacts on small business, 7:4523 (DOE/CS/20334—T15) 

Methodology for inducing cyclicality into ORNL based 
shipments projections, 7:4488 (DOE/CS/20334—T 14) 
ket 


Methodology for inducing cyclicality into ORNL based 
shipments projections, 7:4488 (DOE/CS/20334—T 14) 
Power Demand 
Effects of reduced voltage on the operation and efficiency of 
electric loads. Volume 2: appendixes. Final report, 7:4419 
(EPRI-EL—2036-Vol.2) 
AQUATIC ECOSYSTEMS 
Biological Recovery 
Jacobs Creek monitoring report, October 1979 to October 
1980, 7:4026 (NP—1903786) 
Radioecology 
Deep-sea radioecology. Biological aspects of the dumping and 
storage of radioactive waste in and on deep-sea sediments, 
7:3406 (FS—79-20-T) 
AQUATIC ORGANISMS. 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also AMPHIBIANS 
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AUFWUCHS 
BENTHOS 
FISHES 
MOLLUSCS 
PLANKTON 
it 
Impingement: an annotated bibliography, 7:4024 (EPRI-EA— 


Operation experience of the nuclear power plant with an 
organic cooled and moderated reactor, 7:4081 (NIIAR— 
25(433)) 

erformance 


Operation experience of the nuclear power plant with an 
organic cooled and moderated reactor, 7:4081 (NIIAR— 
25(433)) 

ARC COAL PROCESS 
Economics 

ARC-coal acetylene process development program. Phase 1B. 
Final technical progress report, 15 September 1979-31 
September 1980, 7:3525 (DOE/CS/40214—T1) 

Performance Testing 

ARC-coal acetylene process development program. Phase 1B. 
Final technical progress report, 15 September 1979-31 
September 1980, 7:3525 (DOE/CS/40214—T1) 

Yields 

ARC-coal acetylene process development program. Phase 1B. 
Final technical progress report, 15 September 1979-31 
September 1980, 7:3525 (DOE/CS/40214—T1) 

ARGILLITE 
Radionuclide Migration 

Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Progress report, 
April 1-June 30, 1981, 7:5443 (LA—8952-PR) 

Sorptive Properties 

Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Progress report, 
April 1-June 30, 1981, 7:5443 (LA—8952-PR) 

ARGON 
Auger Effect 

Post collision interaction in photoexcited argon LMM Auger 

processes, 7:5767 (IPPJ—422) 
Ton-Atom Collisions 

Charge transfer cross-sections of argon ions colliding on argon 
atoms, 7:5726 (CEA-CONF—5209) 

Research on atomic, molecular, and nuclear physics. Progress 
report, December 1, 1980-November 30, 1981, 7:5731 
(DOE/ER/06027—13) 

Photoionization 

Post collision interaction in photoexcited argon LMM Auger 

processes, 7:5767 (IPPJ—422) 
ARGON 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 

Energy dissipation and nucleon exchange in “°Ar+?’Al and 

14N + ?7A] heavy ion reactions, 7:6078 (LYCEN—8037) 
Pair Production 

Study of radiative effects in 1.8 GeV/n “Ar incident on Pb 

(Bevalac Experiment E486H), 7:6146 (DOE/ER/02374—2) 
Particle Production 

A production near threshold in central nucleus-nucleus 
collisions, 7:6101 

Study of radiative effects in 1.8 GeV/n “Ar incident on Pb 
(Bevalac Experiment E486H), 7:6146 (DOE/ER/02374—2) 

ARGON IONS 
Collisions 

Measuring projective ranges of 0.5-3.0 MeV helium, argon and 
nickel ions in beryllium and nickel by the backscattering 
method, 7:5757 (INIS-mf—6160) 

Ion-Atom Collisions 

Charge transfer cross-sections of argon ions colliding on argon 
atoms, 7:5726 (CEA-CONF—5209) 

Single-electron capture into Ar* excited states in Ar** + Na 
collision below 12 keV, 2. Relative population distribution in 
Ar* excited states, 7:5766 (IPPJ—411) 

ARIZONA 
Energy Conservation 

Analysis of state-energy-program capabilities, 7:4400 

(ANL/CNSV-TM—82) 


ARKANSAS 
Energy Conservation 
Analysis of state-energy-program capabilities, 7:4400 
(ANL/CNSV-TM—82) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
ARSENIC 
Absorption 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Absorption Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Interfering elements in activation analysis. Study of 
instrumental analysis possibilities for the groups: Sc-Zn, Hg- 
Se and As-Sb-Br, 7:4828 (IEA—533) 

B 

Survey of toxicity and carcinogenity of mineral deposits, 

7:5662 (UCRL—15413) 
Toxicity 

Survey of toxicity and carcinogenity of mineral deposits, 

7:5662 (UCRL—15413) 
ARSENIC 75 TARGET 
Deuteron Reactions 

Proton pick-up on Ga, Ge and As isotopes, 7:6106 (IPNO-T— 

78-04) 
ARSENIC 85 
Beta Decay 

Shell structure of beta decay strength function of neutron-rich 
nuclei and a probability of the neutron emission, 7:6104 
(INIS-mf—6160) 

ARSENIC ALLOYS 
See ARSENIDES 
ARSENIDES 
Lattice Parameters 

f-electron contribution to bonding in protactinium compounds 

(PaAs), 7:4739 (CEA-CONF—5261) 
P. 

f-electron contribution to bonding in protactinium compounds 

(PaAs), 7:4739 (CEA-CONF—5261) 
ASDEX TOKAMAK 
Plasma Diagnostics 

Proposal for measuring the neutral hydrogen density in 
Tokamaks by resonance fluorescence with a Lyman Alpha 
excimer laser, 7:6363 (CTO—1705) 

ASHES 
See also FLY ASH 
Chemical Composition 

Analyses of the Northern Great Plains Province lignites and 
subbituminous coals and their ash, 7:3172 
(DOE/GFETC/RI—81/2) 

Evaluation of continuous oxydesulfurization processes. Final 
technical report, September 1979-July 1981, 7:3203 
(DOE/ET/14292—T1) 

Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl) 

Melting Points 

Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 

7:3209 (IS—4775) 
Moisture 

Analyses of the Northern Great Plains Province lignites and 
subbituminous coals and their ash, 7:3172 
(DOE/GFETC/RI—81/2) 

Radiometric Analysis 

Radiometric determination of ash content of coal with variable 

chemical composition, 7:4836 (INT—126/I) 





ASIA 
Sorptive Properties 


Sorptive Properties 
Testing and verification of granular bed filters for the removal 
of particulate and alkalies. Third quarterly report, April 1, 
1981-June 30, 1981, 7:4018 (DOE/ET/17093—T3) 
ASIA 
See also CHINA 
HONG KONG 
INDIA 
JAPAN 
SAUDI ARABIA 
TURKEY 


Energy Policy 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
Energy Sources 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
Power Generation 
Assessment of the foreign electric generating market for 
phosphoric acid fuel cells, 7:4463 (DOE/ET/12437—T2) 
ASTATINE COMPOUNDS 
Chemical Reactions 
Electrophilic substitution of hydrogen by astatine in benzene 
and its derivatives, 7:4859 (JINR-R—12-80-439) 
ASTHMA 
Correlations 
Evaluation of CHESS: New York asthma data 1971 to 1972. 
Volume |. Findings and supporting tables. Final report, 
7:5657 (EPRI-EA—1994-Vol.1) 
ASTROCYTOMAS 
See NEOPLASMS 
ASTRONAUTS 
Radiation Doses 
Cosmic-ray-induced radiation environment and dose to man for 
low-orbit space applications, 7:5415 (LA—8975-MS) 
ASTRONOMY 
Photometers 
Multipurpose computer-controlled scanning photometer, 7:5325 
(PNL—4081) 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATOM COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


Cross Sections 

International bulletin on atomic and molecular data for fusion. 

No. 15, 7:6381 (INIS-mf—4754(no.15)) 
Spin Orientation 

Electron-spin-polarization effects in low-energy electron 
diffraction, ion neutralization and metastable-atom 
deexcitation at solid surfaces, 7:5733 (DOE/ER/10817—1) 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY AGREEMENTS 

Supplementary Agreement to the basic technical co-operation 
Agreement between the Government of the Republic of 
Venezuela and the Government of the Kingdom of Spain 
concerning atomic energy for peaceful purposes, 7:6579 
(INIS-mf—6139) 

ATOMIC ENERGY LAWS 

Atomic Energy Authority (Weapons Group) Act 1973, 7:5362 
(INIS-mf—6249) 

Nuclear Installations Act 1965, 7:4138 (INIS-mf—6256) 

Statutory Instrument No. 569, The Nuclear Installations 
(Application of Security Provisions) Order 1971, 7:3473 
(INIS-mf—6259) 

Statutory Instrument No. 126, The Nuclear Installations (Hong 
Kong) Order 1972, 7:4140 (INIS-mf—6267) 

Statutory Instrument No. 125, The Nuclear Installations 
(Gilbert and Ellice Islands) Order 1972, 7:4141 (INIS-mf— 
6268) 

Statutory Instrument No. 125, The Nuclear Installations 
(Falkland Islands and Dependencies) Order 1972, 7:4142 
(INIS-mf—6269) 

Statutory Instrument No. 123, The Nuclear Installations 
(Cayman Islands) Order 1972, 7:4143 (INIS-mf—6270) 

Statutory Instrument No. 122, The Nuclear Installations 
(British Solomon Islands Protectorate) Order 1972, 7:4144 
(INIS-mf—6271) 

Statutory Instrument No. 121, The Nuclear Installations 
(Bahamas) Order 1972, 7:4145 (INIS-mf—6272) 
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Statutory Instrument No. 478, The Atomic Energy Authority 
Act 1971 (Appointed Day) Order 1971, 7:4137 (INIS-mf— 
6248) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS 
Research Programs 
Nuclear excitations and reaction mechanisms: a research 
proposal (renewal) and report of progress, 7:5976 
(DOE/ER/03235—2) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
Electronic Structure 
Calculation of integrals over ab initio pseudopotentials, 7:5777 
(UCRL—15368) 
ATRIA 
Classification 
Thermally-induced ventilation in atria: an atrium classification 
scheme and promising test sites, 7:3807 (DOE/SF/11511— 
T2) 
Heat Transfer 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:3808 (DOE/SF/11511—T3) 
Thermally-induced ventilation in atria: an atrium classification 
scheme and promising test sites, 7:3807 (DOE/SF/11511— 
T2) 
Ventilation 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:3808 (DOE/SF/11511—T3) 
Thermally-induced ventilation in atria: an atrium classification 
scheme and promising test sites, 7:3807 (DOE/SF/11511— 
T2) 
AUFWUCHS 
Ecology 
Ecological studies of the biotic communities in the vicinity of 
the Oak Ridge Gaseous Diffusion Plant, 7:5467 
(ORNL/TM—6714) 
AUGER EFFECT 
Reviews 
K-Auger transitions (review), 7:5743 (INIS-mf—6160) 
AUGER ELECTRON SPECTROSCOPY 
Research Programs 
Study of grain-boundary segregation using the Auger-electron- 
emission technique. Final report, September 1, 1971-March 
31, 1981, 7:4656 (DOE/ER/02166—27) 
AUSTENITIC STEELS 
Corrosion Protection 
Use of surfacing in the construction of pressure vessels for 
nuclear reactors, 7:4067 (VR—1452-79) 
Physical Radiation Effects 
Alloy development program: contribution of the General 
Electric Company to the fourth quarterly report, 7:4094 
(DOE/SF/70014—T3) 
AUSTRALIA 


See also SOUTH AUSTRALIA 
WESTERN AUSTRALIA 


Energy Policy 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
Energy Sources 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
AUTOMOBILES 


Development of alcohol powered automobiles at the 
Volkswagen factory, Brazil, South America, 7:4593 (CONF- 
801030—(Vol.1)) 

Diesel 

Fuel economy and exhaust emissions characteristics of diesel 
vehicles: test results of a prototype Fiat 131 NA 2.4 liter 
automobile, 7:4563 (DOE/NASA/2817—1) 

Technology assessment of alternative transportation fuels. 
Annual report, 7:4509 (DOE/CS/50115—T30) 

Exhaust Recirculation Systems 

Operation of a catalytic methanol decomposition reactor for 

vehicular use, 7:4580 (CONF-801030—(Vol.1)) 
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Fuel Consumption 

Feasibility study of a CVT system for an internal-combustion 

engine/flywheel-drive vehicle, 7:4578 (UCRL—15356) 
Fuel Economy 

Anvaendning av elektrisk motorvaermare - inverkan pae 
braenslefoerbrukningen vid kallstart (the use of electric 
engine heaters - influence on cold start fuel consumption), 
7:4514 (PB—81-141681) 

Design and fabrication of a composite door outer panel 
including intrusion protection, 7:4579 

Fuel Injection Systems 

Feedback controlled fuel injection system can accommodate 

any alcohol-gasoline blend, 7:4585 (CONF-801030—(Vol.1)) 
Fuel Substitution 

Alcohol cars in Brazil's future: a technological forecast, 7:4636 
(CONF-801030—(Vol.2)) 

Description of the Bank of America methanol and 
methanol/gasoline blend demonstration, 7:4634 (CONF- 
801030—(Vol.2)) 

Sudan experience in using alcohol as automotive fuel, 7:4611 
(CONF-801030—(Vol.2)) 

Thailand’s experience with hydrated ethyl alcohol: gasoline 
blended motor fuel, 7:4614 (CONF-801030—(Vol.2)) 

Hydrogen Fuels 

Liquid-hydrogen-fueled-vehicle tests. Executive summary, 

7:4644 (LA-UR—81-3194) 
Mechanical Transmissions 

Feasibility study of a CVT system for an internal-combustion 

engine/flywheel-drive vehicle, 7:4578 (UCRL—15356) 
Performance 

Liquid-hydrogen-fueled-vehicle tests. Executive summary, 
7:4644 (LA-UR—81-3194) 

Sudan experience in using alcohol as automotive fuel, 7:4611 
(CONF-801030—(Vol.2)) 

Thailand's experience with hydrated ethyl alcohol: gasoline 
blended motor fuel, 7:4614 (CONF-801030—(Vol.2)) 

Performance Testing 

Add-on emission controls for world market light duty vehicles 
gasoline-alcohol comparisons: Soviet Lada, Brazilian Puma, 
South Korean Hyundai Beema, 7:4973 (CONF-801030— 
(Vol.1)) 

Pollution Control Equipment 

Add-on emission controls for world market light duty vehicles 
gasoline-alcohol comparisons: Soviet Lada, Brazilian Puma, 
South Korean Hyundai Beema, 7:4973 (CONF-801030— 
(Vol.1)) 

Rankine Cycle Engines 

Concept evaluation of automotive propulsion using liquid 
air/nitrogen. Task I report. Thermodynamics, 7:4566 (RDA- 
TR—118700-001) 

Road Tests 

Emission and wear characteristics of an alcohol fuelded fleet 
using feedback carburetion and three-way catalysts, 7:4623 
(CONF-801030—(Vol.2)) 

Spark Ignition Engines 

Hydrogen-engine performance-analysis project. Fourth 
quarterly report, December 1979, 7:4557 (DOE/CS/51212— 
T6) 

Hydrogen-engine performance-analysis project. First quarterly 
report, March 1979, 7:4558 (DOE/CS/51212—T7) 

Hydrogen-engine performance-analysis project. Third quarterly 
report, December 1979, 7:4559 (DOE/CS/51212—T8) 

Hydrogen-engine performance-analysis project. Second 
quarterly report, December 1979, 7:4560 (DOE/CS/51212— 
T9) 

Hydrogen-engine performance-analysis project. Second 
quarterly report, June 1978, 7:4561 (DOE/CS/51212—T10) 

Hydrogen engine performance analysis project. First quarterly 
report, March 1980, 7:4562 (DOE/CS/51212—T11) 

Stirling Engines 

Test results and facility description for a 40-kilowatt Stirling 

engine, 7:4565 (DOE/NASA/51040—27) 
Waste Heat 

Distilling alcohol with waste automobile heat. Progress report, 

7:4508 (DOE/AF/92017—T1) 


BAGHOUSES 
Technology Assessment 


Weight 
Design and fabrication of a composite door outer panel 
including intrusion protection, 7:4579 
AUTOMOTIVE FUELS 


See also GASOLINE 
HYDROGEN FUELS 


Fuel Substitution 
Alcohol fuels in Portugal, 7:4635 (CONF-801030—(Vol.2)) 
Results from basic research on alcohol powered vehicles, 
7:4613 (CONF-801030—(Vol.2)) 
AUTORADIOGRAPHS 
See IMAGES 
AZIDES 
Mutagenesis 
Lack of induction of single-strand breaks in mammalian cells 
by sodium azide and its proximal mutagen, 7:5655 
(DOE/EV/72002—56) 
Nature and mechanism of induction of mutations. Annual 
progress report, August 1, 1980-October 1, 1981, 7:5656 
(DOE/EV/72002—57) 


BABCOCK AND WILCOX-DUPONT PROCESS 
Comparative Evaluations 
Conceptual design and assessments of a coal gasification 
commercial demonstration plant. Volume V. Assessments 
and guidelines, 7:3162 (TVA/OGM/CG—81/5) 
Environmental Effects 
Conceptual design and assessments of a coal gasification 
commercial demonstration plant. Volume V. Assessments 
and guidelines, 7:3162 (TVA/OGM/CG—81/5) 
BACA GEOTHERMAL FIELD 
Land Use 
Land- and resource-use issues at the Valles Caldera, 7:3862 
(CONF-811015—17) 
Resource Assessment 
Land- and resource-use issues at the Valles Caldera, 7:3862 
(CONF-811015—17) 
BACILLUS SUBTILIS 
Host-Cell Reactivation 
Ability of Bacillus subtilis protoplasts to repair irradiated 
bacteriophage deoxyribonucleic acid via acquired and 
natural enzymatic systems, 7:5560 
BACKGROUND RADIATION 
Radiation Monitoring 
Setting up a station to monitor the background radiation, 
7:5399 (AERE-R—10059) 
BACTERIA 
See also PHOTOSYNTHETIC BACTERIA 
Comparative Evaluations 
Improving the scenario for ethanol production: the new 
ethanol producers (Zimomonas mobilis, Clostridium 
thermocellum, and Zimomonas subtilis), 7:3553 (CONF- 
801030—(Vol.1)) 
BACTERIOPHAGES 
Host-Cell Reactivation 
In vitro host cell reactivation of alkylated bacteriophage T7 
deoxyribonucleic acid by repair-deficient strains of 
Escherichia coli, 7:5561 
BAG MODEL 
Bag model with linear confining potential, 7:5923 (JINR—E-2- 
80-525) 
BAGHOUSES 
Environmental Impacts 
Flue-gas desulfurization: review of selected commercial and 
advanced technologies, 7:4017 (ANL/FE—81-51) 
Performance 
Flue-gas desulfurization: review of selected commercial and 
advanced technologies, 7:4017 (ANL/FE—81-51) 
Technology Assessment 
Flue-gas desulfurization: review of selected commercial and 
advanced technologies, 7:4017 (ANL/FE—81-51) 





P*LLASTS 
Payback 


BALLASTS 
Payback Period 

Obstacles and opportunities in the commercialization of the 
solid-state-electronic fluorescent-lighting ballast, 7:4505 
(PNL—4035) 

BALLOONING INSTABILITY 
Control 

IAEA INTOR workshop report, group 11. Stability control, 

7:6427 (JAERI-M—8624) 
Variational Methods 
New results of the theory of the hydromagnetic plasma 
stability, 7:6378 (IAE—3153) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
(Bhabha Atomic Research Center.) 
Personnel Monitoring 

Internally deposited radionuclides in the personnel of a nuclear 

research centre in India, 7:3461 
BARIUM 
Absorption Spectroscopy 

Analytical methods for the determintion of some elements and 
Fe*? to Fe*® ratio in simulated sludges and Synroc 
formulations, 7:4847 (UCID—19218) 

Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Neutron Reactions 

Prompt y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 (INDC(YUG)— 
6/L) 

BARIUM 130 
Mesic Atoms 

Nuclear polarization corrections for the mesic atom levels of 
spherical even-even nuclei with 70 <= A <= 150, 7:5753 
(INIS-mf—6160) 

BARIUM 133 
Sorption 

Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Progress report, 
April 1-June 30, 1981, 7:5443 (LA—8952-PR) 

BARIUM COMPOUNDS 


Properties 
Ionic radical theory of crystalline electro-optical and nonlinear 
optical effects. IV. Calculation of linear polarizability of 
BaTiOs, tungsten-bronze, LiNbOs type crystals, 7:4801 
(UCRL-Trans—11708) 
BARNWELL FUEL PROCESSING PLANT 
Computers 
Evaluation of In-House versus Contract Computer Hardware 
Maintenance, 7:6587 (AGNS—35900-2.3-147) 
BARSTOW SOLAR PILOT PLANT 
Central Receivers 
Analysis of 70-tube pilot-plant solar-receiver-panel test data, 
7:3719 (SAND—81-1220) 


Solar facilities design integration. Technical status report No. 
5, 7:3714 (DOE/SF/10499—T46) 
Environmental Impacts 
Analysis of mesoscale climate changes by large solar-electric 
power plants. Quarterly technical progress report, 1 July-30 
September 1979, 7:3709 (DOE/ET/20537—T1) 
Program Management 
Solar facilities design integration. Technical status report No. 
5, 7:3714 (DOE/SF/10499—T46) 
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BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Research Programs 
Liquid fossil fuel technology. Quarterly technical progress 
report, January-March 1981, 7:3236 (DOE/BETC/QPR— 
81/1) 
BARYON RESONANCES 


See also CHARMED BARYON RESONANCES 
Y*RESONANCES 


Search for dibaryonic resonances around 2.23 GeV, 7:5811 
(CEA-CONF—5253) 
Excitation 
P-odd effects at electroexcitation of nucleon resonances, 7:5841 
(KFTI—79-48) 
Particle Decay 
Matrix elements and decays of baryons in a Bethe-Salpeter 
model with strong binding, 7:5871 (UWThPh—80-35) 
BARYON-BARYON INTERACTIONS 


See also HYPERON-HYPERON INTERACTIONS 
NUCLEON-HYPERON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 


Threshold Energy 
Threshold phenomena, 7:5831 (ITEP—102(1980)) 
BARYONS 
See also BARYON RESONANCES 
Form Factors 
Matrix elements and decays of baryons in a Bethe-Salpeter 
model with strong binding, 7:5871 (UWThPh—80-35) 
Octet Model 
What is happening to multiquark baryons, 7:5853 (LAPP- 
18) 


Particle Models 
Matrix elements and decays of baryons in a Bethe-Salpeter 
model with strong binding, 7:5871 (UWThPh—80-35) 
BASALT 
Fabrication 
Application of the iron-enriched basalt waste form for 
immobilizing commercial transuranic waste, 7:3388 (EGG- 
WM—5484) 
Uses 
Application of the iron-enriched basalt waste form for 
immobilizing commercial transuranic waste, 7:3388 (EGG- 
WM—5484) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAUXITE 
Sorptive Properties 
Testing and verification of granular bed filters for the removal 
of particulate and alkalies. Third quarterly report, April 1, 
1981-June 30, 1981, 7:4018 (DOE/ET/17093—T3) 
BCSTPC 
Nuclear Insurance 
Creation and operation of the European Mutual Association 
for Nuclear Insurance - EMANI, 7:4366 (INIS-mf—6146) 
BEAM BENDING MAGNETS 
Energy Losses 
Measurement and calculation of dynamical losses in a pulse 
dipole magnet, 7:5060 (IFVE-OUNK—79-161) 
BEAM BUNCHING 
Bunched-beam instabilities, 7:4994 (CEA~-CONF—5290) 
Beam Dynamics 
Vertical coherent instabilities in bunched particle-beams, 7:4993 
(BNL—51425) 
BEAM COOLING 
See ELECTRON COOLING 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
See also BEAM BUNCHING 
Beam Injection 
Computer simulation of the beam capture for the JINR 
phasotron, 7:5017 (JINR—R-9-80-410) 
Computerized Simulation 
Particle dynamics simulation in linear accelerators (EHMITRA 
program), 7:5027 (KFTI—79-57) 
BEAM EXTRACTION 
Beam Optics 
Effect of slot ends on ion extraction optics, 7:5779 
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BEAM FOCUSING MAGNETS 
Power Supplies 
Relay power supplies for the system of proton beam slow 
guidance onto internal targets of the Serpukhov synchrotron, 
7:5077 (INIS-mf—6121) 
Quadrupoles 
Electromagnetic quadrupole lense parameters, 7:5040 
(NITEFA-P-B—0440) 
Specifications 
Electromagnetic quadrupole lense parameters, 7:5040 
(NITEFA-P-B—0440) 
BEAM MONITORING 
Induction 
Limiting resolution at the measuring of charged particle beams 
using induced currents, 7:5033 (KFTI—79-57) 
Magnetoinduction Sensors 
Measuring of charged particle beam parameters by the 
electromagnetic induction method, 7:5117 (KFTI—79-57) 
Numerical Solution 
Limiting resolution at the measuring of charged particle beams 
using induced currents, 7:5033 (KFTI—79-57) 
BEAM MONITORS 
See also MAGNETOINDUCTION SENSORS 
Reviews 
Methods of contactless measurements of charged particle beam 
parameters in high-energy accelerators, 7:5087 (INIS-mf— 
6121) 
BEAM STRIPPERS 
Service Life 
Notes on stripper-foil lifetimes, 7:5053 (CONF-8010111—5) 
BEAM TRANSPORT 
Computer Calculations 
Interactive program for charged particle beam transport 
systems computing on the EC-1010 computer, 7:5014 
(JINR—10-80-169) 
BEAM-PLASMA SYSTEMS 
Energy Balance 
Investigations on the particle balance in a reflex discharge with 
an axial magnetic field, 7:6364 (CTO—1708) 
Parametric Instabilities 
Parametric instabilities in an electron beam plasma system, 
7:6375 (EUR-CEA-FC—1078) 
Relaxation 
Experimental study of the correlation phenomena under the 
relaxation of the velocity spread beam in plasma, 7:6433 
(KFTI—80-36) 
Turbulence 
Experimental study of the correlation phenomena under the 
relaxation of the velocity spread beam in plasma, 7:6433 
(KFTI—80-36) 
BEARINGS 
Alignment 
In-service measurements of turbogenerator bearing vertical 
misalignments, 7:3962 (EPRI-WS—79-235) 
Lubrication 
Spin testing of flywheel bearings and seals. Test report, 7:4576 
(LMC—760901-A) 
Performance 
Spin testing of flywheel bearings and seals. Test report, 7:4576 
(LMC—760901-A) 
BEETLES 
Homeostasis 
Components of evaporative water loss in the desert tenebrionid 
beetles, Eleodes armata and Cryptoglossa verrucosa, 7:5568 
(UCLA—12/1319) 
BEETS 
See also SUGAR BEETS 
Fermentation 
Economics of fuel ethanol from beet, 7:3547 (CONF-801030— 
(Vol.1)) 
BELGIUM 
Nuclear Facilities 
Occupational radiation exposure of the personnel of a nuclear 
research centre in Belgium, 7:3462 


BERYLLIUM 7 
Electron Capture Decay 


PCOTPL 

Royal Order of 13 May 1980 fixing the maximum amount of 
liability of the operator for damage caused by a nuclear 
incident, 7:3471 (INIS-mf—6242) 

Radiation Protection Laws 

Royal Order of 13 May 1980 fixing the maximum amount of 
liability of the operator for damage caused by a nuclear 
incident, 7:3471 (INIS-mf—6242) 

BELLOWS 
Stresses 
Elastic stresses in U-shaped bellows, 7:4909 (AECL—6476) 
Welded Joints 

Flexible-joint weld-porosity evaluation, 7:4103 

(DOE/SF/76026—T49) 
BELOYARSK-3 REACTOR 
Reactor Control Systems 

Error evaluations of power field control in a nuclear reactor, 

7:4222 (FEI—1057) 
BENTHOS 
Ecology 

Ecological studies of the biotic communities in the vicinity of 
the Oak Ridge Gaseous Diffusion Plant, 7:5467 
(ORNL/TM—6714) 

BENTONITE 
Swelling 

Swelling pressure of highly compacted bentonite, 7:4788 

(SKBF/KBS-TR—80-13) 
BENZENE 
Chemical Reactions 
Electrophilic substitution of hydrogen by astatine in benzene 
and its derivatives, 7:4859 (JINR-R—12-80-439) 
Chemisorption 
Surface studies of nickel, 7:4862 (LBL—13072) 
Desorption 
Surface studies of nickel, 7:4862 (LBL—13072) 
BENZOPYRENE 
Biochemical Reaction Kinetics 

Polycyclic aromatic hydrocarbon carcinogen-DNA 
interactions. Progress report, September 1, 1979-October 31, 
1981, 7:5475 (DOE/EV/04959—3) 

BENZOPYRROLES 
See INDOLES 
BERKELIUM 
Crystal Structure 
Americium place in actinoid series and prediction of 
transamericium metal properties, 7:4711 (NIIAR—8(416)) 
BERKELIUM 249 
Half-Life 
249Bk half-life determination, 7:6184 (NIIAR—28(436)) 
BERYLLIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Ton Collisions 

Measuring projective ranges of 0.5-3.0 MeV helium, argon and 
nickel ions in beryllium and nickel by the backscattering 
method, 7:5757 (INIS-mf—6160) 

BERYLLIUM 6 
Cluster Model 

Structure of nuclei with A=6 in the framework of the three- 
particle model with spin-orbit interaction, 7:6047 (INIS-mf— 
6160) 

BERYLLIUM 7 
Electron Capture Decay 

Laser radiation effect on the electron capture, 7:6042 (INIS- 

mf—6160) 





Monitoring 


Monitoring 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 
BERYLLIUM 8 
Energy Levels 
Generating functions for minimal approximation basis of a 
method of generalized hyperspherical functions. Calculation 
of the *Be spectrum, 7:6044 (INIS-mf—6160) 
Rotational States 
Characteristics of the rotation spectra of *Be nuclei, 7:6048 
(INIS-mf—6160) 
BERYLLIUM 9 REACTIONS 
Inelastic 
Inelastic scattering of *Be of 27 MeV/A to giant resonances, 
7:6151 (ISN—80-30) 
BERYLLIUM 9 TARGET 
Electron Reactions 
Mechanism of reactions with alpha particle emission in the *Be 
electrodisintegration by 105 MeV electrons, 7:6041 (INIS- 
mf—6160) 
Neutron Reactions 
(n, charged particle) reactions on Ip-shell nuclides at 14 MeV, 
7:6059 (UCRL—86289) 
Pion Minus Reactions 
Pionic probes for exotic nuclei, 7:6035 (DOE/ER/02706—T1) 
Pion Plus Reactions 
Pion double charge exchange. Appendix C, 7:6034 
(DOE/ER/02706—T 1) 
BERYLLIUM ALLOYS 
Coatings 
Direct current sputtered gold on a beryllium copper electrical 
connector, 7:4956 (BDX—613-2691) 
BERYLLIUM FLUORIDES 
Fluorescence 
Neodymium fluorescence in glass: comparison with computer 
simulations of glass structure, 7:4864 (UCRL—86187) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESM COMPUTERS 
Computer Networks 
Sharing system on the basis of the BESM-6 and terminal 
concentrator. Prospect of its usage, 7:6602 (JINR—R-11- 
12809) 
Data Processing 
Program for adaptation of the BESM-6 fortran package to the 
Minsk-32 operating system, 7:5320 (JINR—R-10-12706) 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA DECAY 
See also BETA-PLUS DECAY 


Beta decay of nuclei in a bound state with bremsstrahlung 
gamma quantum emission, 7:6117 (INIS-mf—6160) 
Inner-Shell Ionization 
Atomic inner-shell ionization at the beta decay, 7:6069 (INIS- 
mf—6160) 
Neutron Emission 
Shell structure of beta decay strength function of neutron-rich 
nuclei and a probability of the neutron emission, 7:6104 
(INIS-mf—6160) 
Strength Functions 
Gamma-quanta total absorption spectrometer for measuring the 
B-decay strength function, 7:5214 (INIS-mf—6160) 
BETA DOSIMETRY 
Thermoluminescent Dosemeters 
Skin dose assessment in routine personnel beta/gamma 
dosimetry, 7:5180 (INIS-mf—5876) 
BETA SPECTROMETERS 
Quantitative analysis of beta spectrograms obtained on 
magnetic spectrographs, 7:5205 (INIS-mf—6160) 
Electronic Equipment 
Utilization of beta spectrometer with a toroidal magnetic field 
for study on the e~ y angular correlations, 7:5273 (JINR-R— 
13-80-516) 
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Energy Resolution 
Utilization of beta spectrometer with a toroidal magnetic field 
for study on the e~ y angular correlations, 7:5273 (JINR-R— 
13-80-516) 
Li-Drifted Si Detectors 
Beta spectrometers on the base of a Si(Li) detector with a 
shielding scintillator, 7:5207 (INIS-mf—6160) 


Improvement of an on-line electron spectrometer. 
Determination of transition multipolarity. Application to 
102 Ag and '*In, 7:5252 (ISN—79-44) 
Performance 
Beta spectrometer transmission and resolution, 7:5208 (INIS- 
mf—6160) 
BETA-PLUS DECAY 
Beta Spectra 
Beta spectra. II-Positron spectra, 7:6212 (JEN—489) 
BETATRONS 


Cyclic accelerator magnetic systems with superposed 
magnetization, 7:5076 (INIS-mf—6121) 
Electron Beams 
Cyclic induction electron accelerator, 7:5108 (JINR—R-9- 
12811) 
On-Line Control Systems 
System for betatron energy stabilization and control on-line 
with the “Saratov-2" computer, 7:5094 (INIS-mf—6160) 
Power Supplies 
Cyclic accelerator magnetic systems with superposed 
magnetization, 7:5076 (INIS-mf—6121) 
BEVERAGE INDUSTRY 
Waste Heat Utilization 
State-of-the-art and advanced R & D on overseas orc and 
Rankine cycle work in continental Europe. Preliminary 
report, 7:4531 (DOE/SF/10538—T11) 
BF3 COUNTERS 
Performance 
Set-up for measuring photoneutron yield on-line with the 
“Saratov-2" minicomputer, 7:5999 (INIS-mf—6160) 
BFS REACTOR 
Reactivity 
Application of the neutron pulse technique for reactivity 
measurement in fast zero power reactors, 7:4116 (FEI— 
1028) 
BIBLIS-A REACTOR 
Decontamination 
Investigation of evaporator facilities for liquid radioactive 
wastes in nuclear power plants, 7:4048 (INIS-mf—6538) 
Environmental Impacts 
Radioecological model study for Biblis nuclear power plant. 
Pt. 6. Tape recorder protocol, 7:5439 (INIS-mf—6535) 
Evaporators 
Investigation of evaporator facilities for liquid radioactive 
wastes in nuclear power plants, 7:4048 (INIS-mf—6538) 
BIBLIS-B REACTOR 
Environmental Impacts 
Radioecological model study for Biblis nuclear power plant. 
Pt. 6. Tape recorder protocol, 7:5439 (INIS-mf—6535) 
BIMETALS 
Explosive Forming 
Explosive metalworking technology in heat exchanger 
construction, 7:3745 (CONF-800633—(Vol.1)) 
Tubes 
Explosive metalworking technology in heat exchanger 
construction, 7:3745 (CONF-800633—(Vol.1)) 
BINARY ALLOY SYSTEMS 
Moessbauer Effect 
Nuclear gamma-resonance spectroscopic study of the 
fundamental characteristics of magnetically ordered alloys, 
7:4680 (INIS-mf—6160) 
BINARY MIXTURES 
Production 
Design and operation of a motorized binary gas mixture 
apparatus, 7:4912 (ERP/MRL—80-32(TR)) 
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BIOLOGICAL FOULING 
Bioassay 


Assay and correlation between microbial fouling and OTEC 
cleaning of surfaces exposed to sea water, 7:3765 (CONF- 
800633—(Vol.1)) 

Inhibition 


Biofouling control for OTEC: A. test of a macrofouling 
control device; B. selection of promising methods for 
maintaining heat transfer surfaces, 7:3766 (CONF-800633— 
(Vol.1)) 

Testing 
Biofouling measurements from a moored floating platform off 
Punta Tuna, Puerto Rico, 7:3764 (CONF-800633—(Vol.1)) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BODY FLUIDS 
FOOD 
MILK 
PLANTS 
SEEDLINGS 
TISSUES 
URINE 


Spectroscopy 
Standalone multidetector alpha-spectrometric counting and 
analysis system, 7:4843 (LMF—87) 
Low Level Counting 
Standalone multidetector alpha-spectrometric counting and 
analysis system, 7:4843 (LMF—87) 
Radiation Monitoring 
Ionization chamber for measuring low levels of radon, 7:5237 
(INIS-mf—6304) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Quantum-mechanical characteristics of the effects of sodium, 
potassium, fluorine and calcium ions upon water structure 
and biological action, 7:4858 (INIS-mf—6304) 
Dose-Response Relationships 
Dose dependence of radiation pneumosclerosis considering 
time factor, 7:5602 (INIS-mf—6068) 
BIOLOGICAL RECOVERY 
Mathematical Models 
Mathematical modelling of reparation processes in order to 
optimize radiotherapy, 7:5508 (INIS-mf—6068) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
BEETS 
MAIZE 
MANURES 
PLANTS 
SUGAR BEETS 
SUGAR CANE 
TREES 
WooD 
WOOD WASTES 
Fermentation 
Recovery of ethanol from fermentation broths using selective 
sorption-desorption, 7:3580 
Pelletizing 
Biopell, 7:3584 (NE—1980-17) 
Resource Development 
Potential biomass feedstocks, 7:3635 (CONF-810303—) 
BIOMASS CONVERSION PLANTS 
Computer Codes 
Research and evaluation of biomass 
resources/conversion/utilization systems. Biomass allocation 
model. Volume I. Text and appendices A and B, 7:3528 
(DOE/ET/20611—12-Vol.1) 
Design 
Design report: Small-Scale-Fuel-Alcohol Plant. Volume 3. 
Construction information, 7:3577 (DOE/TIC— 
2001036(Vol.3)) 
Economic Analysis 
Research and evaluation of biomass 
resources/conversion/utilization systems. Biomass allocation 
model. Volume I. Text and appendices A and B, 7:3528 
(DOE/ET/20611—12-Vol.1) 


Research and evaluation of biomass 
resources/conversion/utilization systems. Biomass allocation 
model. Volume 2. Appendices C-E, 7:3529 
(DOE/ET/2061 1—12-Vol.2) 


Small-scale fuel-alcohol plant. Design report. Volume two: 
detailed equipment information, 7:3578 (DOE/TIC— 
2001037(Vol.2)) 

Feasibility Studies 

Feasibility study on new processes for fuel from biomass. 
Summary report, June 1, 1979-January 31, 1981, 7:3530 
(DOE/ET/23023—T4) 

BIOMASS PLANTATIONS 
Arid Lands 

Productivity of selected plant species adapted to arid regions 
(Crassulacean metabolizing plants; Agave deserti and 
Ferocactus acanthodes), 7:3627 (CONF-801030—(Vol.1)) 

Computerized Simulation 

Simulated hydrologic consequences of soil heterogeneity, 

macropores, and tree farming, 7:3637 (CONF-810967-——2) 
Economic Impact 
Impact of Brazil's PROALCOOL on land prices and crop 
substitutions, 7:3632 (CONF-801030—(Vol.2)) 
Evaluation 
Sorghums: viable biomass candidates, 7:3626 (CONF-801030— 
(Vol.1)) 
Hydrology 
Simulated hydrologic consequences of soil heterogeneity, 
macropores, and tree farming, 7:3637 (CONF-810967—2) 
Soil Mechanics 
Simulated hydrologic consequences of soil heterogeneity, 
macropores, and tree farming, 7:3637 (CONF-810967—2) 
BIOMEDICAL RADIOGRAPHY 
Experimental set-up for ion radiography. Pt. 2. Software and 
results, 7:5104 (JINR—18-80-441) 
Biological Radiation Effects 

Comparative cytogenetic evaluation of local irradiation during 
X-ray diagnostic examinations, 7:5505 (INIS-mf—6068) 

Cytogenetic effectiveness during X-ray diagnostic procedures, 
7:5504 (INIS-mf—6068) 

Genetic Radiation Effects 

Cytogenetic changes in somatic cells in patients exposed to 
repeated X-radiation diagnostic examinations, 7:5506 (INIS- 
mf—6068) 

Radiation Doses 

Effect of different radiographic techniques on the radiation 
exposure to gonads in colon phantom studies, 7:6280 
(SAAS—254) 

Image quality and radiation exposure in computerized 
tomography (CT) as compared to conventional X-ray 
diagnostics, 7:5553 (INIS-mf—6304) 

Procedure for routine radiation protection checking of 
mammography equipment, 7:5501 (INIS-mf—5876) 

Radiation Protection 

Procedure for routine radiation protection checking of 

mammography equipment, 7:5501 (INIS-mf—5876) 
BISMUTH 208 
Energy-Level Transitions 
Transitions between the ®°*T1 and *°*Bi low-lying states, 
7:6147 (INIS-mf—6160) 
BISMUTH 209 TARGET 
Neutron Reactions 
Further search for high energy neutrons of heavy nucleus 
fission, 7:6153 (JINR—R-3-13000) 
Neutron scattering from ?° 2°7 2°Pb and »°Bi in the energy 
range 7.5 to 13.5 MeV, 7:6144 (CEA-N—2200) 
Pion Plus Reactions 
Pion double charge exchange. Appendix C, 7:6034 
(DOE/ER/02706—T1) 
BISMUTH 210 
Beta-Minus Decay 
Further search for high energy neutrons of heavy nucleus 
fission, 7:6153 (JINR—R-3-13000) 





BISMUTH 214 
Aerosol Monitoring 
Standard method of test for rapid measurement of RaA-, RaB-, 
RaC-concentration in the air of workplaces and living- 
rooms, 7:5417 (MSZ—19396-80) 
BITUMENS 


Review of product properties of bituminised waste 
concentrates from reprocessing, nuclear research facilities, 
and nuclear power stations, 7:4800 (RISLEY-Trans—4144) 

Physical Radiation Effects 

Review of product properties of bituminised waste 
concentrates from reprocessing, nuclear research facilities, 
and nuclear power stations, 7:4800 (RISLEY-Trans—4144) 

Radiolysis 

Effects of ionizing radiation on bitumen and bitumen-salt 

mixtures, 7:4883 (SAAS—253) 
Stability 

Review of product properties of bituminised waste 
concentrates from reprocessing, nuclear research facilities, 
and nuclear power stations, 7:4800 (RISLEY-Trans—4144) 

BITUMINOUS COAL 
Calorific Value 

Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl) 

Chemical Composition 
Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl) 
Dealkylation 
Coal transformation chemistry. Sixth quarterly progress report, 
7:3143 (DOE/PC/30088—6) 
Infrared Spectra 


Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 


Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl) 

Oxidation 

Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 

Pyrolysis 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Quantitative Chemical Analysis 

Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl) 

Reflectivity 

Petrographic, mineralogical, and chemical characterization of 
certain Alaskan coals and washability products. Final report, 
July 11, 1978-October 11, 1980, 7:3169 (DOE/ET/11335— 
Tl 

Structural Chemical Analysis 

Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 

BLACK CHROME 


Application of the resonant °*(p,y)**Mn reaction to the 
measurement of chromium depth distributions, 7:4849 (UM- 
P—78/68) 

BLACK SHALES 
Electric Logging 

North-South cross section east side of area (No text), 7:3267 

(METC/EGSP—904) 
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Shale gas in the southern central area of New York State: Part 
I. How to find and develop shale gas in New York State, 
7:3265 (DOE/MC/12697—T 1) 
Shale gas in the southern central area of New York State: Part 
II. Experience of locating and drilling four shale-gas wells in 
New York State, 7:3270 (DOE/MC/12697—T2) 
Gamma Logging 
North-South cross section east side of area (No text), 7:3267 
(METC/EGSP—904) 
Geochemistry 
Organic geochemistry of the Eastern Gas Shales, 7:3268 
(MLM—2878-OP) 
Reservoir Pressure 
Eastern Gas Shales Project: offset well testing program, 
interference testing of Columbia Gas Transmission Corp., 
Wells 10056A and 10056B, Meigs County, Ohio. Final 
report, 7:3278 (DOE/MC/16120—T1) 
Resource Development 
Assessment of environmental health and safety issues 
associated with the commercialization of unconventional gas 
recovery: Devonian shale, 7:3273 (PNL—3848) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Gas Flow 
Device for analysis of the gas flow in blast furnaces or shaft 
kilns, 7:4727 (ANL-Trans—1203) 
BLASTS 
See EXPLOSIONS 
BLOCKING 
See CHANNELING 
BLOOD PLASMA 
Androstenedione 
Radioimmunoassay of plasma 4-androstenedione during the 
normal genital cycle, 7:5497 (FRNC-TH—937) 
Digoxin 
Study of the plasmatic decay of digoxin after a single injection, 
according to the state of the kidneys, liver and thyroid. 
Observation of 27 cases, 7:5495 (FRNC-TH—934) 
Vasopressin 
Radioimmunoassay of plasmatic vasopressin. Application to the 
study of dehydration and nycthemeral cycles in man, 7:5496 
(FRNC-TH—936) 
BLOOD SERUM 
Gastrin 
Gastrin. Value of radioimmunoassay in common gastro- 
pathology, 7:5494 (FRNC-TH—931) 
unoglobulins 


Determination of Seric E immuno-globulins. Comparison of 
two techniques, radioimmunological and immuno enzymatic. 
Clinical correlations, 7:5492 (FRNC-TH—929) 

Radioimmunoassay of total and specific E immunoglobulin. 
Variations with different parameters in allergic subjects, 
7:5490 (FRNC-TH—927) 

Peptide Hormones 

Radioimmunoassay of seric C-peptide. Practical value in the 
study of insulin secretion. Results of 140 stimulation tests, 
7:5489 (FRNC-TH—926) 

Radioimmunoassay 

Radioimmunoassay of alpha-foeto-protein in hepatology. 

Observation of 151 cases, 7:5488 (FRNC-TH—925) 
BLOWDOWN 
Dynamic Loads 

Asymmetric blowdown loads on PWR (pressurized-water- 
reactor) primary systems: resolution of generic task action 
plan A-2, 7:4300 (NUREG—0609) 

BLOWERS 
Mechanical Vibrations 

Air/gas system dynamics of fossil-fuel power plants. Volume 5. 
System excitation sources (More than 20 references on 
unsteady flow and Strouhal No. effects), 7:3949 (EPRI-CS— 
1444-Vol.5) 

Resonance 
Air/gas system dynamics of fossil-fuel power plants. Volume 5. 
System excitation sources (More than 200 references on 
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unsteady flow and Strouhal No. effects), 7:3949 (EPRI-CS— 
1444-Vol.5) 
Test Facilities 


Air/gas system dynamics of fossil-fuel power plants. Volume 5. 


System excitation sources (More than 200 references on 
unsteady flow and Strouhal No. effects), 7:3949 (EPRI-CS— 
1444-Vol.5) 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 


(Brookhaven National Laboratory.) 
Computer Networks 
Introduction to the Central Scientific Computing Facilities, 
7:6618 (BNL—51432) 
Van de Graaff Accelerators 
Research at the BNL Tandem Van de Graaff Facility, 1980, 
7:5051 (BNL—51426) 
BODY FLUIDS 


See also MILK 
URINE 


Tissue Distribution 
Fluid distribution in progressive pulmonary edema: a low- 
temperature scanning-electron-microscopy study, 7:5567 
(LBL—11516) 
BOILER FUELS 
Fuel Substitution 
Coal use and fuel utilization in the industrial, commercial, and 
residential sectors, 7:4479 (BNL—51395) 
Utilization of ethanol as a fuel in utility size boilers, 7:4594 
(CONF-801030—(Vol.1)) 
BOILERS 
Air Pollution Control 
General Motors sidestream separator, 7:5384 (CONF- 
8104107—11) 
Auxiliary Heating 
Interfacing schemes for solar collectors and boiler plant for 
fossil-fuel savings in industrial process heating, 7:4538 
(UCRL—15385) 
Capacity 
Energy-efficiency directory of gas boilers, 7:4485 
(DOE/CS/20315—T14) 
Energy-efficiency directory of oil boilers, 7:4483 
(DOE/CS/20315—T12) 
Comparative Evaluations 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Demonstration Programs 
Design, construction, operation and evaluation of a prototype 
anthracite culm combustion boiler unit. Facility test plan: 
startup & shakedown, parametric studies & long term 
operation, 7:4967 (CW-WR—78-036.45A) 


Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Directories 
Energy-efficiency directory of gas boilers, 7:4485 
(DOE/CS/20315—T14) 
Energy-efficiency directory of oil boilers, 7:4483 
(DOE/CS/20315—T12) 


Emissions and efficiency performance of industrial coal stoker 
fired boilers: data supplement, 7:4968 (DOE/ET/10386—T1- 
Vol.3) 

Equipment Interfaces 

Interfacing schemes for solar collectors and boiler plant for 
fossil-fuel savings in industrial process heating, 7:4538 
(UCRL—15385) 

Flue Gas 

Emissions and efficiency performance of industrial coal stoker 
fired boilers: data supplement, 7:4968 (DOE/ET/10386—T1- 
Vol.3) 

Fouling 

Economic evaluation of alternative solutions to decrease boiler 

ash fouling. Final report, 7:3945 (DOE/FC/10232—T1) 
Fuel Consumption 

Energy-efficiency directory of gas boilers, 7:4485 

(DOE/CS/20315—T14) 


BORON 11 TARGET 
Proton Reactions 


Energy-efficiency directory of oil boilers, 7:4483 
(DOE/CS/20315—T12) 
Gaseous Wastes 
Fossil-energy program progress report for Septeraber 1981, 
7:3130 (ORNL-TM—8065) 
Maintenance 
Guide to clean and efficient operation of coal stoker-fired 
boilers, 7:4969 (DOE/ET/10386—T2) 


Guide to clean and efficient operation of coal stoker-fired 

boilers, 7:4969 (DOE/ET/10386—T2) 
Optimization 

Technical support for open-cycle MHD program. Progress 

report, January-March 1980, 7:4445 (ANL/MHD—80-6) 
P 

Emissions and efficiency performance of industrial coal stoker 
fired boilers: data supplement, 7:4968 (DOE/ET/10386—T1- 
Vol.3) 

Performance Testing 

Design, construction, operation and evaluation of a prototype 
anthracite culm combustion boiler unit. Facility test plan: 
startup & shakedown, parametric studies & long term 
operation, 7:4967 (CW-WR—78-036.45A) 

Thermal Efficiency 
Guide to clean and efficient operation of coal stoker-fired 
boilers, 7:4969 (DOE/ET/10386—T2) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONES 
See SKELETON 
BONNER SPHERE DETECTORS 
Response Functions 

Calibration and application of the multisphere technique in 
neutron spectrometry and dosimetry, 7:5187 (INIS-mf— 
5876) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 
Well Pressure 

Eastern Gas Shales Project: offset well testing program, 
interference testing of Columbia Gas Transmission Corp., 
Wells 10056A and 10056B, Meigs County, Ohio. Final 
report, 7:3278 (DOE/MC/16120—T1) 

BORON 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

BORON 10 
Energy Levels 

Resonance strength of the 1175 keV resonance in ®Li(a, y)'°B, 

7:6030 (UM-P—78/85) 
BORON 10 TARGET 
Carbon 13 Reactions 

Nuclear physics research. Progress report, August 1, 1980- 

March 31, 1982, 7:6036 (DOE/ER/10714—1) 
Nitrogen 14 Reactions 

144N + 1°B fusion and elastic scattering cross section 
measurements near the interaction barrier, 7:6060 (UM-P— 
78/69) 

BORON 11 REACTIONS 
Many-Nucleon Transfer Reactions 

Nuclear physics research. Progress report, August 1, 1980- 

March 31, 1982, 7:6036 (DOE/ER/10714—1) 
BORON 11 TARGET 
Proton Reactions 

Calculation of angular and energy correlations of the p + “B 

— 3a, 7:6038 (INIS-mf—6160) 





BORON ALLOYS 
Crystallization 


Thermal stability and crystallization of transition metal-boron 
metallic glasses, 7:4704 (KFKI—1980-102) 
Physical Radiation Effects 
Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1981-January 31, 1982, 7:4659 
(DOE/ET/10571—4) 
BORON CHLORIDES 
Chemical Reactions 
Design of a reactor system for the synthesis of titanium 
diboride, 7:4754 (ORNL/MIT—333) 
BORON COMPOUNDS 
Hyperfine Structure 
Hyperfine interactions by Moessbauer effect, 7:4775 (INIS- 
mf—6326) 
Moessbauer Effect 
Hyperfine interactions by Moessbauer effect, 7:4775 (INIS- 
mf—6326) 
BOROSILICATE GLASS 
Chemical Composition 
Reference commercial high-level waste glass and canister 
definition, 7:3423 (PNL—3838) 
Chemical 
Reference commercial high-level waste glass and canister 
definition, 7:3423 (PNL—3838) 
Impact Tests 
Materials Characterization Center meeting on impact testing of 
waste forms. Summary report, 7:3426 (PNL—4007) 


Actinide leaching from waste glass: air-equilibrated versus 
deaerated conditions, 7:3445 (PNL—3971) 
Mechanical 
Reference commercial high-level waste glass and canister 
definition, 7:3423 (PNL—3838) 
Physical Properties 
Reference commercial high-level waste glass and canister 
definition, 7:3423 (PNL—3838) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN GAS 
Relativistic charged Bose gas, 7:6343 (UM-P—78/92) 
Two-Dimensional Calculations 
Charged Bose gas in two dimensions, 1: zero magnetic field, 
7:6344 (UM-P—78/101) 
BOSONS 
Pair Production 
Particle production and vacuum polarization by non-stationary 
electric field, 7:5919 (ITF—80-25R) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAIN 
Scin 
Single photon emission tomography of brain tumors with 
99mTc gluconate, 7:5486 (CEA-CONF—5323) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZIL 
Alcohol Fuels 
Social impacts associated with the implementation of Brazil's 
PROALCOOL Program, 7:3601 (CONF-801030—(Vol.2)) 
Technology assessment of PROALCOOL, 7:4638 (CONF- 
801030—(Vol.2)) 
Coastal Waters 
Primary production and concentration of chlorophyl A at the 
Brazilian coast (Lat 22°31'S - Long 41°52’W to Lat 28°43'S 
- Long 47°57'W), 7:5458 (INIS-mf—6115) 
Economic Growth 
Economic development, energy policy and alcohol, 7:3602 
(CONF-801030—(Vol.2)) 
Employment 
Social impacts associated with the implementation of Brazil's 
PROALCOOL Program, 7:3601 (CONF-801030—(Vol.2)) 
Energy Policy 
Economic development, energy policy and alcohol, 7:3602 
(CONF-801030—(Vol.2)) 
Impact of Brazil's PROALCOOL on land prices and crop 
substitutions, 7:3632 (CONF-801030—(Vol.2)) 
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Size of alcohol fuel participation in the energy future of Brazil, 
7:4429 (CONF-801030—(Vol.2)) 
Energy Source Development 
Economic aspects of alcohol production in the Southern 
Region of Brazil, 7:3631 (CONF-801030—(Vol.2)) 
Impact of Brazil's PROALCOOL on land prices and crop 
substitutions, 7:3632 (CONF-801030—(Vol.2)) 
Estuaries 
Primary productivity, biomass and limiting factors in SW 
estuary area of Todos os Santos Bay (brazil), 7:5452 (INIS- 
mf—6115) 
Land Use 
Economic aspects of alcohol production in the Southern 
Region of Brazil, 7:3631 (CONF-801030—(Vol.2)) 
Rural Populations 
Levels of Anti-Tripanosoma Cruzi antibodies in the rural 
population of some municipalities of Sao Paulo State - 
Brazil, 7:5528 (INIS-mf—61 14) 
Tropical Medicine 
15. Congress of the Brazilian Society of Tropical Medicine, 
7:5548 (INIS-mf—6114) 
BRAZING 
Computerized Control Systems 
Computer controlled tube braze station, 7:4958 (GEPP-TIS— 
616) 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Cost 
Economic and other considerations for introducing fissile and 
fertile materials in fusion reaction blankets, 7:6474 (AEEW- 
M—1749) 
Physical Properties 
Investigation of physical-chemical characteristics of radiation- 
exposed lithium compounds like oxide, aluminate and 
silicates, 7:4759 (INKA-tr—80/13) 
Reprocessing 
Engineering problems of the fusion breeder, 7:6560 (UCRL— 
86040) 


Specifications 
Using of the T-20 demonstration thermonuclear reactor for 
testing modules of the high-temperature gas-cooled blanket 
of a power thermonuclear reactors, 7:6502 (INIS-mf—5627) 
BREMSSTRAHLUNG 
Collisions 

Differential and integral characteristics of secondary charged 
particles emitting from thick targets irradiated by 
bremsstrahlung beams, 7:5751 (INIS-mf—6160) 

Differential Cross Sections 

Radiation of charged particles in the field of a point dipole, 

7:6239 (I[AE—3259/12) 
Energy Spectra 

Dependence of spectral characteristics of bremsstrahlung 
albedo on the composition of a target, 7:6241 (INIS-mf— 
6160) 

Measurement of bremsstrahlung spectra for photon emission 
angles inequal to 0 deg, 7:5752 (INIS-mf—6160) 

Spatial and energy distribution of bremsstrahlung from thick 
metal targets at small angles and in the field of scattered 
radiation at the electron beam energy of 6-15 MeV, 7:6243 
(INIS-mf—6160) 

Spatial Distribution 

Spatial and energy distribution of bremsstrahlung from thick 
metal targets at small angles and in the field of scattered 
radiation at the electron beam energy of 6-15 MeV, 7:6243 
(INIS-mf—6160) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 
Friction 
Friction measurements of steel on refractory bricks, 7:4111 
(EPRI-NP—1987) 
BRINES 
Environmental Effects 
Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve program. Final report, twelve- 
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month postdisposal studies, 7:3260 (DOE/PO/10114— 
T1(Vol.1)) 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve program. Final report, twelve- 
month postdisposal studies, 7:3261 (DOE/PO/10114— 
T1(Vol.2)) 

Marine 


Disposal 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve program. Final report, twelve- 
month postdisposal studies, 7:3260 (DOE/PO/10114— 
T1(Vol.1)) 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve program. Final report, twelve- 
month postdisposal studies, 7:3261 (DOE/PO/10114— 
T1(Vol.2)) 

BROMINE 
Activation Analysis 

Interfering elements in activation analysis. Study of 
instrumental analysis possibilities for the groups: Sc-Zn, Hg- 
Se and As-Sb-Br, 7:4828 (IEA—533) 

Neutron Reactions 

Prompt ‘y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 INDC(YUG)— 
6/L) 

BROMINE 87 
Beta Decay 

Shell structure of beta decay strength function of neutron-rich 
nuclei and a probability of the neutron emission, 7:6104 
(INIS-mf—6160) 

BRONZE 
Fabrication 

Final report to Lawrence Livermore Laboratory, University of 
California, under contract no. 3237609 dated August 31, 
1978, 7:4763 (UCRL—15157) 

BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWNS FERRY-1 REACTOR 
Environmental Effects 

Water quality and biological conditions in Wheeler Reservoir 
during operation of Browns Ferry Nuclear Plant (Unit 1 and 
2), January 1, 1975-June 30, 1975, 7:5643 (NP—1903794) 

Radioactive Waste Processing 

UF/RO applications at the Browns Ferry Nuclear Power 

Station, 7:4054 (TVA/OP/EDT—81/45) 
Thermal Effluents 

Water quality and biological conditions in Wheeler Reservoir 
during operation of Browns Ferry Nuclear Plant (Unit 1 and 
2), January 1, 1975-June 30, 1975, 7:5643 (NP—1903794) 

BROWNS FERRY-2 REACTOR 
Environmental Effects 

Water quality and biological conditions in Wheeler Reservoir 
during operation of Browns Ferry Nuclear Plant (Unit 1 and 
2), January 1, 1975-June 30, 1975, 7:5643 (NP—1903794) 

Radioactive Waste Processing 

UF/RO applications at the Browns Ferry Nuclear Power 

Station, 7:4054 (TVA/OP/EDT—81/45) 
Thermal Effluents 

Water quality and biological conditions in Wheeler Reservoir 
during operation of Browns Ferry Nuclear Plant (Unit 1 and 
2), January 1, 1975-June 30, 1975, 7:5643 (NP—1903794) 

BROWNS FERRY-3 REACTOR 
Neutron Flux 

Browns Ferry Unit-3 cavity neutron spectral analysis. Final 

report, 7:4043 (EPRI-NP—1997) 
Radioactive Waste Processing 

UF/RO applications at the Browns Ferry Nuclear Power 

Station, 7:4054 (TVA/OP/EDT—81/45) 
Reactor Accidents 

Severe-accident-sequence assessment of hypothetical complete- 
station blackout at the Browns Ferry Nuclear Plant, 7:4248 
(CONF-810905—9) 

BUILDERS 
Attitudes 

Convincing the home builder to build solar homes: evaluation 
of the passive solar workshop for builders, 7:3824 
(SERI/TR—722-892) 


Surveys 
Convincing the home builder to build solar homes: evaluation 
of the passive solar workshop for builders, 7:3824 
(SERI/TR—722-892) 
BUILDING MATERIALS 


See also BRICKS 
CEMENTS 
CONCRETES 


Decontamination 
Decontamination and protection, 7:4888 (AD—465306) 
Decontamination and protection, 7:4887 (AD—357965) 
Natural Radioactivity 
Measurement of natural radioactivity in construction materials 
with silicon detectors, 7:5442 (INP—1124/PL) 
Risk to Krakow population of gamma irradiation from building 
materials, 7:5441 (INP—1082/D) 
Test method for the measurement of natural radioactivity of 
building materials, 7:5418 (MSZ—19397-80) 
BUILDINGS 


See also COMMERCIAL BUILDINGS 
FEDERAL BUILDINGS 
HOSPITALS 


OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Beta 
Calculation of beta dose rates above plane surfaces, 7:3452 
(FS——79-20-T) 
Computer Codes 
Design and analysis tool validation, 7:3823 (SERI/TP—721- 
1327) 
Computer-Aided Design 
Design and analysis tool validation, 7:3823 (SERI/TP—721- 
1327) 
Energy Consumption 
Energy consumed in 2010 by an energy-efficient building 
sector, 7:4502 (ORNL—5772) 
Heating 
Method of warming of e.g. houses, 7:4506 (STU—79-6486) 
Radiation Monitoring 
Ionization chamber for measuring low levels of radon, 7:5237 
(INIS-mf—6304) 
Surface Contamination 
Calculation of beta dose rates above plane surfaces, 7:3452 
(FS—79-20-T) 
Thermal Analysis 
Design and analysis tool validation, 7:3823 (SERI/TP—721- 
1327) 
Waste Heat Utilization 
Utilization of waste heat from major transformer substations. 
Volume 3: appendix. Final report, 7:4534 (EPRI-EM—1968- 
Vol.3) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BURNERS 
See also FLUIDIZED-BED COMBUSTORS 


GAS BURNERS 
OIL BURNERS 


Efficiency 
Coal use and fuel utilization in the industrial, commercial, and 
residential sectors, 7:4479 (BNL—51395) 
Testing 
Characteristics of coal/light hydrocarbon slurries in spray 
combustion. Semi-annual progress report, March 1, 1981- 
August 31, 1981, 7:3215 (DOE/PC/30216—T2) 


Data Compilation 
Oxide fuel element and blanket element development 
programs. Quarterly progress report, April-June 1978, 7:4130 
(DOE/SF/71031—T 14) 
BUTANE 
Explosions 
Review of large-scale fuel-air explosion tests and techniques, 
7:4947 (SAND—81-2487C) 
Safety 
Review of large-scale fuel-air explosion tests and techniques, 
7:4947 (SAND—81-2487C) 





BUTANOLS 
Combustion Properties 
Use of gasoline-alcohol blends in a spark ignition engine with 
different levels of simulated turbocharging, 7:3559 (CONF- 
801030—(Vol.1)) 
Synthesis 
LF.P. way to produce C; - Cs alcohols for use as a gasoline 
blending component, 7:3556 (CONF-801030—(Vol.1)) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 


See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DODEWAARD REACTOR 
DRESDEN-1 REACTOR 
GRAND GULF-] REACTOR 
HATCH-1 REACTOR 
TARAPUR-] REACTOR 
TARAPUR-2 REACTOR 
VK-50 REACTOR 
WUERGASSEN REACTOR 


Containment Buildings 

Category I structures program, 7:4297 (LA-UR—81-2776) 

Containment buckling program, 7:4296 (LA-UR—81-2775) 

Core-retention assessment program at Sandia National 
Laboratories, 7:4320 (SAND—81-2131C) 

Containment Shells 

Mark II containment 1/6-scale pressure suppression test 
program: data report no. 3. Fourier analysis of pressure 
oscillations; Runs 214-218 and Runs 276-282, 7:4290 (JAERI- 
M—8667) 

Containment Systems 

Additional pool-swell experiments on a 1/11.7-scale Mark I 
pressure-suppression model. Final report, 7:4271 (EPRI- 
NP—2058) 

Risk assessment of filtered-vented containment options for a 
BWR Mark I containment, 7:4309 (SAND—81-0996C) 

Core Catchers 

Core-retention assessment program at Sandia National 

Laboratories, 7:4320 (SAND—81-2131C) 
Decontamination 

Dilute chemical decontamination program. Final report, 7:4041 

(DOE/ET/34203—43) 
ECCS 

Characteristics of the ROSA-III test facility. Characteristics 
test of the jet pumps in normal and reverse flow, 7:4291 
(JAERI-M—8670) 

Post-test analysis of ROSA-III experiment Run 702, 7:4288 
(JAERI-M—8627) 

Failure Mode Analysis 

Systemic-event tree methodology employed in the interim 
reliability evaluation program (IREP), 7:4319 (SAND—81- 
2073C) 

Fuel Assemblies 
Domestic light water reactor fuel design evolution. Volume 
III, 7:4042 (DOE/ET/47912—3) 
Fuel Element Clusters 
Coolant cross-mixing in rod bundles, 7:4046 (IAE—3269/5) 
Loss of Coolant 

Additional pool-swell experiments on a 1/11.7-scale Mark I 
pressure-suppression model. Final report, 7:4271 (EPRI- 
NP—2058) 

Characteristics of the ROSA-III test facility. Characteristics 
test of the jet pumps in normal and reverse flow, 7:4291 
(JAERI-M—8670) 

Full-Scale Mark II CRT Program data report, 1. (TEST 0002), 
7:4287 (JAERI-M—8598) 

Mark II containment 1/6-scale pressure suppression test 
program: data report no. 3. Fourier analysis of pressure 
oscillations; Runs 214-218 and Runs 276-282, 7:4290 (JAERI- 
M—8667) 

MCDRAN-I: a computer code for the transient analysis of 
light water reactor fuel rods, 7:4289 (JAERI-M—8634) 

Post-test analysis of ROSA-III experiment Run 702, 7:4288 
(JAERI-M—8627) 


ERA Vol. 7, No.3 / 1386S 


Meltdown 

Core-retention assessment pro; at Sandia National 
Laboratories, 7:4320 (SAND—81-2131C) 

Systemic-event tree methodology employed in the interim 
reliability evaluation program (IREP), 7:4319 (SAND—81- 
2073C) 

Neutron Flux 

Three-dimensional neutron diffusion calculation code: 

DIFFUSION-ACE, 7:4049 (JAERI—1262) 
Performance 

Uranium-utilization experience in light-water reactors. 
Historical data through April 30, 1981, 7:4151 
(DOE/ET/34012—3) 

Power-Cooling-Mismatch Accidents 

MCDRAN-I: a computer code for the transient analysis of 

light water reactor fuel rods, 7:4289 (JAERI-M—8634) 
Pressure Vessels 

Safety of nuclear pressure vessels and its regulatory aspects in 

France, 7:4052 (RISLEY-Trans—4027) 
Primary Coolant Circuits 

Technique for thermohydraulic calculation of the downstream 
part of the natural circulation circuit in a tank type water 
cooled boiling reactor, 7:4051 (NIIAR—33(441)) 

Reactor Accidents 

Radionuclide-inventory impacts on reactor-accident 
consequences, 7:4313 (SAND—81-1715C) 

Severe-accident-sequence assessment of hypothetical complete- 
station blackout at the Browns Ferry Nuclear Plant, 7:4248 
(CONF-810905—9) 

THERMIT: a computer program for three-dimensional 
thermal-hydraulic analysis of light-water-reactor cores. Final 
report, 7:4270 (EPRI-NP—2032) 

Reactor Cores 

Computer program for three-dimensional nuclear and thermal- 
hydraulic analysis of BWR core: STEADY-ACE, 7:4050 
(JAERI—1264) 

Reactor Kinetics 

Contribution to the qualification of the Neptune system. 
Application to the follow-up of the Tihange reactor, 7:4040 
(CEA-N—2155) 

Three-dimensional neutron diffusion calculation code: 
DIFFUSION-ACE, 7:4049 (JAERI—1262) 

Reactor Safety 

Light water reactor safety technology program. Quarterly 

report, April-June 1981, 7:4316 (SAND—81-1883) 
Risk Assessment 

Development and organization of the industry/NRC 

procedures guide, 7:4318 (SAND—81-1995C) 
Rod Drop Accidents 

MCDRAN-I: a computer code for the transient analysis of 

light water reactor fuel rods, 7:4289 (JAERI-M—8634) 
S 

Review of the use and state of development of the various 

reactor types, 7:4047 (INIS-mf—6514) 
Spent Fuel Storage 

Environmental report for rod storage. Volume V, 7:4223 

(DOE/ET/47912—5) 
Steam Separators 

Calculation of a thermostressed state for drum-separator 

vessels in transient regimes, 7:4045 (FEI—972) 
Valves 

Proportional-hazards models for improving the analysis of 
light-water-reactor-component failure data, 7:4298 (LA- 
UR—81-2803) 
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CACTI 
Metabolism 
Productivity of selected plant species adapted to arid regions 
(Crassulacean metabolizing plants; Agave deserti and 
Ferocactus acanthodes), 7:3627 (CONF-801030—(Vol.1)) 
Productivity 
Productivity of selected plant species adapted to arid regions 
(Crassulacean metabolizing plants; Agave deserti and 
Ferocactus acanthodes), 7:3627 (CONF-801030—(Vol.1)) 


CADMIUM 


Survey of toxicity and carcinogenity of mineral deposits, 
7:5662 (UCRL—15413) 
Toxicity 
Survey of toxicity and carcinogenity of mineral deposits, 
7:5662 (UCRL—15413) 
CADMIUM ISOTOPES 
Interacting Boson Model 
Alpha-spectroscopic factors for the Te(d,®Li)Sn and 
Sn(d,®Li)Cd reactions in the IBA model, 7:6226 (UM-P— 
80/60) 
Interacting Boson Approximation and the spectroscopy of the 
even cadmium and tin isotopes, 7:6225 (UM-P—80/59) 
CADMIUM SULFIDE SOLAR CELLS 
Efficiency 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Semi-annual report, January 1, 1978-June 30, 1978, 7:3646 
(DOE/ET/20430—T1) 
Electrical Properties 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly topical report, April 1-June 30, 1978, 7:3644 
(DOE/ET/20412—TS) 
Fabrication 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, January 1-March 31, 
1978, 7:3643 (DOE/ET/20412—T4) 
Mathematical Models 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Semi-annual report, January 1, 1978-June 30, 1978, 7:3646 
(DOE/ET/20430—T1) 


Stability 
Cadmium sulfide/copper sulfide heterojunction cell research. 


Semi-annual report, January 1, 1978-June 30, 1978, 7:3646 
(DOE/ET/20430—T1) 
CADMIUM SULFIDES 
Deposition 


Cadmium sulfide/copper ternary heterojunction cell research. 


Quarterly technical progress report, January 1-March 31, 
1978, 7:3643 (DOE/ET/20412—T4) 


Cadmium sulfide/copper ternary heterojunction cell research. 


Quarterly topical report, April 1-June 30, 1978, 7:3644 
(DOE/ET/20412—TS) 


Sputtering 
Cadmium sulfide/copper sulfide heterojunction cell research. 


Technical progress report No. 3, March 1-May 31, 1978, 
7:3638 (DOE/CS/20024—T3) 
CADMIUM TELLURIDE SOLAR CELLS 
Stability 


Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 3, May 1-July 


31, 1981, 7:3673 (SERI/PR—9330-1-T3) 
CADMIUM TELLURIDES 
Crystal Doping 


Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 3, May 1-July 


31, 1981, 7:3673 (SERI/PR—9330-1-T3) 
Grain Boundaries 


Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 3, May 1-July 


31, 1981, 7:3673 (SERI/PR—9330-1-T3) 
Vacuum Evaporation 


Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 3, May 1-July 


31, 1981, 7:3673 (SERI/PR—9330-1-T3) 


CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 


CALCIUM 
Absorption Spectroscopy 

Analytical methods for the determintion of some elements and 
Fe*? to Fe*® ratio in simulated sludges and Synroc 
formulations, 7:4847 (UCID—19218) 

Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Neutron Reactions 

Prompt ‘y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 (INDC(YUG)— 
6/L) 

CALCIUM 40 
Energy Levels 

Deformation effect of nonequilibrium states on secondary 
particle emission, 7:6085 (INIS-mf—6160) 

Energy spectrum and a magic nucleus shape at collective 

excitations, 7:6049 (INIS-mf—6160) 
Giant Resonance 
Microscopic description of monopole isovector giant 
resonances, 7:6088 (INIS-mf—6160) 
Nuclear Deformation 
Deformation effect of nonequilibrium states on secondary 
particle emission, 7:6085 (INIS-mf—6160) 
CALCIUM 40 TARGET 
Neon 20 Reactions 

Deeply inelastic collisions and fusion in the ?°Ne+ “Ca system 

(151 MeV), 7:6092 (ISN—80-31) 
Photonuclear Reactions 

Quasi-alpha-particle absorption of photons by ™C, '*O, ?7Al, 

28Si, “Ca, 7:6040 (INIS-mf—6160) 
Proton Reactions 

Elastic scattering of 500 MeV polarized protons on “ **Ca, 
Zr, and °*Pb and the breakdown of the impulse 
approximation at small momentum transfers, 7:6083 
(DOE/ER/02706—T1) 

Phase analysis of data on proton scattering at intermediate 
energies by “Ca, sup(58,64)Ni nuclei, 7:6086 (INIS-mf— 
6160) 

CALCIUM 42 TARGET 

Pion Plus Reactions 

Pion double charge exchange. Appendix C, 7:6034 
(DOE/ER/02706—T1) 
CALCIUM 45 

Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

CALCIUM 47 


Intravenous Injection 
Calculation of internal irradiation doses from osteotropic 


nuclides, 7:5632 (INIS-SU—S5) 
CALCIUM 48 TARGET 
Helium 3 Reactions 
Single-particle and core-excited states in “°Sc. 1 - The 
*8Ca(*He,d)**Sc reaction, 7:6089 (IPNO-PhN—80-09) 
Pion Plus Reactions 
Pion double charge exchange. Appendix C, 7:6034 
(DOE/ER/02706—T1) 
Proton Reactions 
Elastic scattering of 500 MeV polarized protons on “ **Ca, 
Zr, and *Pb and the breakdown of the impulse 
approximation at small momentum transfers, 7:6083 
(DOE/ER/02706—T1) 
Yield measurements in the reactions **Ca(p,y)**Sc and 
48Ca(p,n)“*Sc, 7:6108 (UM-P—78/86) 





CALCIUM COMPOUNDS 
Phase Studies 


CALCIUM COMPOUNDS 
Quantum-mechanical characteristics of the effects of sodium, 
potassium, fluorine and calcium ions upon water structure 
and biological action, 7:4858 (INIS-mf—6304) 
Phase Studies 
Solid-gas equilibria in CaSO3-H2O/sub (g)/ system and Lewis- 
acid-base alloys, 7:4025 (LBL—13466) 
CALCIUM SILICATES 
Regeneration 


Calcium silicate cements for desulfurization of combustion 
gases. Semiannual progress report, October 1, 1980-March 
31, 1981, 7:3213 (BNL—51430) 

Sorptive Properties 

Calcium silicate cements for desulfurization of combustion 
gases. Semiannual progress report, October 1, 1980-March 
31, 1981, 7:3213 (BNL—51430) 

CALIFORNIA 


See also GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 


Energy Conservation 
Analysis of state-energy-program capabilities, 7:4400 
(ANL/CNSV-TM—82) 
Geothermal Resources 
Overview of prospects and potential for development of 
geothermal energy for direct use in California. Final report, 
7:3864 (DOE/ET/28479—T1) 
CALIFORNIUM 
Crystal Structure 
Americium place in actinoid series and prediction of 
transamericium metal properties, 7:4711 (NIIAR—8(416)) 
CALIFORNIUM 252 
Fission 
Energy spectra of prompt fission neutrons emitted at different 
angles relative to the fragment motion direction, 7:6168 
(FEI—970) 
Isotope Production 
Conversion of #**Pu and **Cf production-chain cross-section 
data to ENDF/B-IV format. Final report, 7:6166 (EPRI- 
NP—161) 
Fission 
Neutron distribution at the nuclear spontaneous fission, 7:6178 
(JINR—R-3-80-19) 
CALORIMETERS 
Neutral-beam aiming and calorimetry for MFTF-B, 7:6556 
(UCRL—85995) 
Energy Resolution 
New ideas and developments in calorimetry, 7:5160 (BNL— 
30275) 
Performance 
Contribution to the optimization of high-temperature 
calorimetric measurements at metallic and ceramic systems, 
7:5308 (INIS-mf—6537) 


Contribution to the optimization of high-temperature 
calorimetric measurements at metallic and ceramic systems, 
7:5308 (INIS-mf—6537) 

CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMAC SYSTEM 

(Computer Application to Measurement And Control.) 

Read-out electronics of the BIS-2 spectrometer, 7:5256 
(JINR—10-80-433) 

Computer Codes 

Programm driver for interface of DZM-180 KSR terminal 
with the ES-1040 computer in “Crystal” experiment, 7:6599 
(JINR—13-80-195) 

Control Systems 
CAMAC serial crate controller, 7:5313 (JINR—13-80-498) 
Data Transmission 

Module of DZM-180 KSR terminal interface with CAMAC 
dataway in Crystal” experiment, 7:5316 (JINR—13-13010) 

Programm driver for interface of DZM-180 KSR terminal 
with the ES-1040 computer in “Crystal” experiment, 7:6599 
(JINR—13-80-195) 

Digital Circuits 

CAMAC modules for information output on TV monitor, 

7:5304 (IFVE-OEA—79-87) 
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Display Devices 
CAMAC modules for information output on TV monitor, 
7:5304 (IFVE-OEA—79-87) 
Interfaces 


Equipment 
Module of DZM-180 KSR terminal interface with CAMAC 
dataway in “Crystal” experiment, 7:5316 (JINR—13-13010) 
Software of the MIKAM-1 autonomous crate controller, 
7:5318 (JINR—R-10-12700) 
Circuits 
CAMAC serial crate controller, 7:5313 (JINR—13-80-498) 


Library of common purpose subroutines for the INTEL-8080 
microprocessor, 7:5319 (JINR—R-10-12701) 

Software of the MIKAM-1 autonomous crate controller, 
7:5318 (JINR—R-10-12700) 

Timing Circuits 

Program controlled timer in the CAMAC standard, 7:5315 

(JINR—13-12767) 
CAMERAS 


See also GAMMA CAMERAS 
TELEVISION CAMERAS 


Control 
Adaptive digital control of high-speed rotating-mirror cameras, 
7:5332 (UCRL—86525) 
CANADA 
See also ONTARIO 
SASKATCHEWAN 
Nuclear Materials Management 
Nuclear criticality safety in Canada, 7:3470 (INFO—0004) 
Nuclear Power 
Nuclear power in Canada. Submission to the New Brunswick 
Legislature Standing Committee on Energy, 7:4396 (INIS- 
mf—6164) 
Radiation Monitoring 
Environmental radioactivity in Canada, January - March, 1977, 
7:5410 (EHD—77-6) 
Environmental radioactivity in Canada, April - June 1977, 
7:5411 (EHD—78-23) 
Reactor Licensing 
Nuclear energy - some regulatory aspects. Lecture to nuclear 
engineering students, 7:4134 (INFO—0002) 
CANADIAN AECB 
(Canadian Atomic Energy Control Board.) 
Transport Regulations 
Packaging requirements and procedures for the transport of 
radioactive materials, 7:3343 (INFO—0007) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 


See also DOUGLAS POINT ONTARIO REACTOR 
RAJASTHAN-1 REACTOR 


Fuel Cycle 
Research and development experience. The physics of 
CANDU reactors, 7:4077 (AECL—6960) 
Fuel Elements 
CANDU fuel quality and how it is achieved, 7:4069 (AECL— 
7061) 
Reactor Kinetics 
Research and development experience. The physics of 
CANDU reactors, 7:4077 (AECL—6960) 
Reactor Safety 
Reactor safety requirements in times of change, 7:4135 
(INFO—0005) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPSULES 
Compatibility 
Compatibility of strontium-90 fluoride with containment 
materials at elevated temperatures, 7:3499 (PNL—3833) 
CARBAZOLES 
Mass Spectroscopy 
Multicomponent isolation and analysis of polynuclear 
aromatics, 7:4817 (CONF-811086—4) 
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CARBENES 
Electronic Structure 
Carbene singlet-triplet gaps. Linear correlations with 
substituent 7 donation, 7:4873 
CARBON 
See also DIAMONDS 
GRAPHITE 
Charged-Particle Transport 
Low-energy ion specific losses in carbon, 7:6242 (INIS-mf— 
6160) 
Diffusion 
Carbon diffusion in ternary iron-chromium-nickel alloys with 
15-20%Cr and 15-35%Ni, 7:4669 (FEI—1068) 
Electron Microprobe Analysis 
X-ray microanalysis determination of steel carburization of fuel 
claddings in fast neutron reactors, 7:4085 (CEA-CONF— 
5182) 
Heavy Ion Reactions 
Energetic neutron spectrometry. Final report, January 1, 1978- 
December 31, 1980, 7:6037 (DOE/EV/02231—1) 
Ton-Atom Collisions 
Research on atomic, molecular, and nuclear physics. Progress 
report, December 1, 1980-November 30, 1981, 7:5731 
(DOE/ER/06027—13) 
Mass Spectroscopy 
Study of impurities distribution in molybdenum by laser mass- 
spectrometry, 7:4833 (INIS-mf—6413) 
Proton Reactions 
qi-meson production in low-energy proton collisions with 
carbon and copper nuclei, 7:6052 (JINR—1-80-294) 


Synthesis and properties of layered synthetic microstructure 
(LSM) dispersion elements for 62 eV (200A) to 1.24 keV 
(10A) radiation. Final report, 7:4717 (UCRL—15393) 

Tensile Properties 

Study of strength properties of thin carbon filaments, 7:4776 

(INIS-mf—6413) 
CARBON 12 
Cosmic Radiation 

High-resolution observations of the isotopic composition of 

carbon and silicon in the galactic cosmic rays, 7:5715 
Energy-Level Transitions 

Analyses of inelastic proton and electron scattering to the 2* 
(4.43 MeV) state in **C (For 65-MeV protons; 135-MeV 
electrons), 7:6062 (UM-P—78/89) 

Nuclear Structure 

Density of light nuclei in a hyperspherical function method, 

7:6046 (INIS-mf—6160) 
CARBON 12 REACTIONS 

First study of the ('*C, '*C) reaction. Selectivity of this 
reaction and the energy levels, 7:6077 (IPNO-PhN—80-15) 

Role of three-body coulomb fields versus final state 
interactions in the decay of '*C-a-"*C, 7:6031 (CENBG— 
8004) 

Total Cross Sections 

Determination of cross sections for '*C-nucleus interactions at 
4.5 GeV/c per incident nucleon momentum, 7:6053 (JINR— 
E-1-12713) 

CARBON 12 TARGET 
Alpha Reactions 

Method of accuracy estimation of the rigid nucleus-pro ectile 
approximation, 7:6057 (JINR—R-2-80-53) 

Projectile fragmentation processes in *He-nucleus interactions 
at 4.5 GeV/c per incident nucleon, 7:6054 (JINR—E-1- 
12730) 

Boron 11 Reactions 

Nuclear physics research. Progress report, August 1, 1980- 

March 31, 1982, 7:6036 (DOE/ER/10714—1) 
Carbon 12 Reactions 

Determination of cross sections for '*C-nucleus interactions at 
4.5 GeV/c per incident nucleon momentum, 7:6053 (JINR— 
E-1-12713) 

Deuteron Reactions 

Approximate description of multiple scattering in nucleus- 

nucleus collisions at high energies, 7:6055 (JINR—E-2-80-96) 


CARBON 14 REACTIONS 


Electron Reactions 

Analyses of inelastic proton and electron scattering to the 2* 
(4.43 MeV) state in '*C (For 65-MeV protons; 135-MeV 
electrons), 7:6062 (UM-P—78/89) 

Study of pion electroproduction on '*C nucleus, 7:6033 
(CTOM—39074) 

Inelastic Scattering 

Test of a model t-matrix for direct reaction inelastic scattering 

(65-MeV protons), 7:6224 (UM-P—78/94) 
Neutron Reactions 

(n, charged particle) reactions on Ip-shell nuclides at 14 MeV, 

7:6059 (UCRL—86289) 
Photonuclear Reactions 

Quasi-alpha-particle absorption of photons by C, '*0O, ?7Al, 

28Si, Ca, 7:6040 (INIS-mf—6160) 
Pion Minus Reactions 

Manifestations of pion-nucleon scattering in nuclear pion 
absorption, 7:6013 (DOE/ER/05861—T1) 

Study on dimensions of the region of secondary negative pion 
emission in 7” p, 7~ n and 7 C interactions at 40 GeV/c, 
7:5836 (JINR—R-1-80-593) 

Study on the meson resonance production in pion-carbon 
interactions at 40 GeV/c, 7:5805 (JINR—R-1-80-537) 

Two-particle correlations between secon: protons in the 
m~*2C interactions at 40 GeV/c, 7:6056 (JINR—R-1-80-55) 

Pion Plus Reactions 

Manifestations of pion-nucleon scattering in nuclear pion 

absorption, 7:6013 (DOE/ER/05861—T1) 
Proton Reactions 

12C(p,2p)"B reaction at 100MeV, 7:6063 (UM-P—78/90) 

Analyses of inelastic proton and electron scattering to the 2* 
(4.43 MeV) state in **C (For 65-MeV protons; 135-MeV 
electrons), 7:6062 (UM-P—78/89) 

Imaginary spin-orbit potential in the inelastic scattering of 
polarized protons from "C and **O, 7:6051 (ISN—80-29) 

Test of a model t-matrix for direct reaction inelastic scattering 
(65-MeV protons), 7:6224 (UM-P—78/94) 


CARBON 13 


Cosmic Radiation 
High-resolution observations of the isotopic composition of 
carbon and silicon in the galactic cosmic rays, 7:5715 
Energy Levels 
Structure of °C studied by pion scattering near the [3,3] 
resonance, 7:6058 (LA—8916-T) 
Nuclear Magnetic Resonance 
Evidence for elastic disorder in the elastically ordered phase of 
KCN, 7:4730 


CARBON 13 REACTIONS 


Many-Nucleon Transfer Reactions 
Nuclear physics research. Progress report, August 1, 1980- 
March 31, 1982, 7:6036 (DOE/ER/10714—1) 


CARBON 13 TARGET 


Pion Minus Reactions 
Structure of "*C studied by pion scattering near the [3,3] 
resonance, 7:6058 (LA—8916-T) 
Pion Plus Reactions 
Structure of °C studied by pion scattering near the [3,3] 
resonance, 7:6058 (LA—8916-T) 
Pion Reactions 
Isospin effects in pion-nuclear scattering, 7:6227 (UM-P— 
80/65) 
Proton Reactions 
Excitation of the 9.50 MeV (9/2* ) state of °C in intermediate 
energy scattering experiments, 7:6065 (UM-P—80/52) 


CARBON 14 


Solidification 
Nuclear waste management, 7:3417 (ORNL—5757) 


CARBON 14 BEAMS 


Beam Production 
Method for the production of an intense negative *C beam, 
7:5131 


CARBON 14 REACTIONS 


First study of the (#*C, *C) reaction. Seiectivity of this 
reaction and the energy levels, 7:6077 (IPNO-PhN—80-15) 





CARBON 14 TARGET 
Pion Minus Reactions 


CARBON 14 TARGET 
Pion Minus Reactions 
Pionic probes for exotic nuclei, 7:6035 (DOE/ER/02706—T1) 
CARBON CYCLE 
Role of the biosphere in the carbon cycle, 7:5383 (CONF- 
811006—6) 
CARBON DIOXIDE 


Solid-state, surface, and catalytic properties of oxides. Progress 
report, November 1, 1980-August 31, 1981, 7:4857 
(DOE/ER/04987—T1) 

Air Pollution Control 

Emissions and efficiency performance of industrial coal stoker 
fired boilers: data supplement, 7:4968 (DOE/ET/10386—T1- 
Vol.3) 

Air-Water Interactions 

Interpretation of equatorial hydrographic, nutrient element and 

radioisotope data. Final report, 7:5453 (DOE/EV/10243—1) 


Global aspects of carbon dioxide: an annotated bibliography, 
7:5386 (ORNL/EIS—195) 
Environmental Impacts 
Global aspects of carbon dioxide: an annotated bibliography, 
7:5386 (ORNL/EIS—195) 
Pollution Sources 
Role of the biosphere in the carbon cycle, 7:5383 (CONF- 
811006—6) 
Production 
Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume III. Supplementary 
studies, 7:3573 (DOE/RA/50369—1-Vol.3) 
Radiolysis 
Effect of radiolytically induced gas pressure on the 
CO2/CO/graphite system, 7:4880 (AERE-M—3069) 
Seasonal Variations 
Interpretation of equatorial hydrographic, nutrient element and 
radioisotope data. Final report, 7:5453 (DOE/EV/10243—1) 
Sinks 
Role of the biosphere in the carbon cycle, 7:5383 (CONF- 
811006—6) 
Spatial Distribution 
Interpretation of equatorial hydrographic, nutrient element and 
radioisotope data. Final report, 7:5453 (DOE/EV/10243—1) 
CARBON DIOXIDE INJECTION 
Mathematical Models 
Enhanced oil recovery by CO: foam flooding. Quarterly 
report, July 1, 1981-September 30, 1981, 7:3243 
(DOE/MC/12083—14) 


Development of mobility control methods to improve oil 
recovery by CO:. Eighth quarterly report, July 1, 1981- 
September 30, 1981. PRRC Report No. 81-41, 7:3242 
(DOE/MC/10689—10) 

CARBON DIOXIDE LASERS 


Carbon dioxide lasers. January 1972-August 1980 (citations 
from the International Ae: Abstracts Data Base). 
Report for Jan 72-Aug 80, 7:4936 (PB—81-850547) 


Submillimeter laser and Fabry-Perot spectroscopy using 
metallic mesh. Annual technical report No. 2, 1 June 1979-31 
May 1980, 7:4932 (AD-A—093507) 

Doped Materials 
Nonlinear optical properties of the perrhenate ion in KCl, 
7:4937 
Performance 
Submillimeter laser and Fabry-Perot spectroscopy using 
metallic mesh. Annual technical report No. 1, H June 1978-31 
May 1979, 7:4931 (AD-A—093489) 
Submillimeter laser and Fabry-Perot spectroscopy using 
metallic mesh. Annual technical report No. 2, 1 June 1979-31 
May 1980, 7:4932 (AD-A—093507) 
CARBON IONS 

Ton Sources 

Method for the production of an intense negative *C beam, 
7:5131 
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CARBON MONOXIDE 
Absorption Spectroscopy 
Temperature-compensated high-resolution infrared absorption 
spectroscopy: application to carbon monoxide. Final report 
October 1978-June 1979, 7:4806 (AD-A—094004) 
Adsorption 
Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 
Air Pollution Control 
Emissions and efficiency performance of industrial coal stoker 
fired boilers: data supplement, 7:4968 (DOE/ET/10386—T1- 
Vol.3) 
Fuel economy and exhaust emissions characteristics of diesel 
vehicles: test results of a prototype Fiat 131 NA 2.4 liter 
automobile, 7:4563 (DOE/NASA/2817—1) 


Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

Infrared Spectra 

Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 

Monitoring 

Integrated devices of semiconductor metal-oxides in 
conjunction with silicon for solid-state gas sensors. Progress 
report, January 1, 1980-May 30, 1981, 7:5300 
(DOE/EV/04346—T1) 

UMD gasifier in industrial hygiene-occupational medicine 
programs, 7:3223 (CONF-801143—) 

Structural Chemical Analysis 

Investigations of the changes of coal structure occurring 
during gasification. Progress report, 7:3174 
(DOE/PC/30210—T2) 

CARBON OXYCHLORIDE 
See PHOSGENE 
CARBONATES 
Phase Diagrams 

Calculation of thermodynamic equilibria in the carbonate fuel 
cell. Volume 1. Final report, 7:4466 (DOE/ET/15416—2- 
Vol.1) 

CARBONYL CHLORIDE 
See PHOSGENE 
CARBURETORS 
Modifications 

Some studies on the use of methanol-gasoline blends in Indian 

automobiles, 7:4586 (CONF-801030—(Vol.1)) 
Retrofitting 

Development of carburetor systems for the use of alcohol in 
spark ignition engines, 7:4582 (CONF-801030—(Vol.1)) 

Retrofittable alcohol/petrol carburation system, 7:4554 
(CONF-801030—(Vol.1)) 

Transducers 

Retrofittable alcohol/petrol carburation system, 7:4554 

(CONF-801030—(Vol.1)) 
CARCINOGENESIS 
Risk Assessment 

Probabilistic methodology for estimating radiation-induced 

cancer risk, 7:5584 (CONF-810905—22) 
CARCINOMAS 
Radiotherapy 

Qualitative regularities of neoplasm cell death during 
irradiation process of patients with cervix uteri neoplasm, 
7:5507 (INIS-mf—6068) 

Reparative processes in cervix uteri neoplasm during 
radiotherapy course, 7:5512 (INIS-mf—6068) 

Telegammatherapy through raster as a possibility of radiation 
reaction and complication decreasing in case of combined 
radiotherapy of cervix uteri neoplasms, 7:5509 (INIS-mf— 
6068) 
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CARGO 
Transport 

Small-scale demonstration of Hydraulic Capsule Pipeline 
(HCP). Project completion report, July 1, 1980-May 31, 
1981, 7:4511 (DOE/ER/10650—T1) 

CARIBOU 
See DEER 
CASCADE SHOWERS 
Energy Losses 

Space development of electron-photon showers initiated by 
gamma quanta with the energy Esub(y)=75-500 MeV, 
7:6254 (JINR—R-1-80-341) 

CASCADE SOLAR CELLS 
Fabrication 

Advanced photovoltaic concentrator cells. Semi-annual 
technical progress report No. 1, December 1, 1980-May 31, 
1981, 7:3667 (SERI/PR—8058-2-T3) 

CASKS 
Certification 

Directory of certificates of compliance for radioactive 
materials packages. Volume 2. Certificates of compliance, 
7:4915 (NUREG—0383-V-2-REV-3) 

Directory of certificates of compliance for radioactive 
materials packages. Volume 3. Summary report of NRC 
approved quality assurance programs for radioactive 
material packages, 7:4916 (NUREG—0383-V-3) 


Paper of *°B, **Y and “*Z flask maintenance, 7:3341 
(COGEMA-CONF—80-6) 
Maintenance 
Paper of *°B, **Y and **Z flask maintenance, 7:3341 
(COGEMA-CONF—80-6) 
Quality Assurance 
Directory of certificates of compliance for radioactive 
materials packages. Volume 3. Summary report of NRC 
approved quality assurance programs for radioactive 
material packages, 7:4916 (NUREG—0383-V-3) 
CASSAVA 
Enzymatic Hydrolysis 
Application of low-temperature liquefaction in production of 
ethanol from starch, 7:3542 (CONF-801030—(Vol.1)) 
Fermentation 
Continuous cooking of starch slurries for the production of 
ethanol, 7:3546 (CONF-801030—(Vol.1)) 
Food Processing 
Continuous cooking of starch slurries for the production of 
ethanol, 7:3546 (CONF-801030—(Vol.1)) 
CASTINGS 
Quality Control 
Improvements of forging ingot quality and advantages of the 
application of the B.E.S.T.-process, 7:3984 (EPRI-WS—79- 
235) 
CASTLE PROJECT 
Base surge measurements by photography, 7:5352 (AD— 
361766) 
Distribution and intensity of fallout. Final report, 7:5395 
(AD—361836) 
Effects of nuclear detonations on the ionosphere, 7:5717 
(AD—361772) 
Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:5350 (AD—338333) 
Test of interim IBDA procedures. Report for March-May 
1954, 7:5353 (AD—361832) 
Measuring Instruments 
Instrumentation for Projects 1.2a, 1.3, and 1.7, 7:5354 (AD— 
361922) 
CASTOR OIL 
Cocombustion 
Mixtures of alcohol and castor oil as alternative fuels for diesel 
engines, 7:4616 (CONF-801030—(Vol.2)) 
CATALYSTS 
Comparative Evaluations 
Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 


Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, January-March 1981, 7:3151 
(DOE/SF/01484—T2) 

Deactivation 

Coal-liquefaction catalyst development. Quarterly progress 
report No. 5, 7:3139 (DOE/ET/14803—T6) 

nee catalytic coal gasification process development 

. Quarterly technical progress report, January- 
March 1980, 7:3135 (DOE/ET/13005—T10) 
Performance Testing 

Coal-liquefaction catalyst development. Quarterly progress 

report No. 5, 7:3139 (DOE/ET/14803—T6) 
Recovery 
— catalytic coal gasification process development 
rogram. Quarterly technical progress report, January- 
March 1980, 7:3135 (DOE/ET/13005—T10) 
~~ Catalytic Coal-Gasification Process development 
rogram. Quarterly technical progress report, July- 
Seotauier 1979, 7:3136 (DOE/ET/13005—T11) 


Catalytic hydrogenation of coal-derived liquids. Interim report, 
June-August 1981, 7:3134 (DOE/ET/10495—T3) 


Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

Structural Chemical Analysis 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Synthesis 

Catalyst and reactor development for a liquid-phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April 1981-30 June 1981, 7:3142 (DOE/PC/30021—T6) 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

Supported metal carbonyls: new catalysts for liquefaction of 
coal. Semi-annual technical report, 7:3149 
(DOE/PC/41761—T1) 

Testing 

Catalyst and reactor development for a liquid-phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April 1981-30 June 1981, 7:3142 (DOE/PC/30021—T6) 

CATHODE RAY TUBE DIGITIZERS 
See also DIGITIZERS 
Electronic Circuits 
TV subdevice of the CRT scanning device, 7:5321 (JINR-R— 
10-80-230) 
Specifications 
TV subdevice of the CRT scanning device, 7:5321 (JINR-R— 
10-80-230) 
CAVITY RECEIVERS 
Computer Codes 

RADSOLVER: a computer program for calculating 
spectrally-dependent radiative heat transfer in solar cavity 
receivers, 7:3856 (SAND—81-8248) 

Radiant Heat Transfer 

RADSOLVER: a computer program for calculating 
spectrally-dependent radiative heat transfer in solar cavity 
receivers, 7:3856 (SAND—81-8248) 

CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Electromagnetic Fields 

Dynamics of shaping of electromagnetic field at transient 

radiation in resonator, 7:5029 (KFTI—79-57) 


VLEP?P accelerating structure. Study on the maximum 
available acceleration rate, 7:5143 (INIS-mf—6121) 
S 
Choice, calculation and modelling of accelerating resonators of 
supercyclotron, 7:5012 (JINR—9-80-46) 





COFR REACTOR 
Tuning 


Study on the resonator model of meson-factory linear- 
accelerator, 7:5090 (INIS-mf—6121) 
CccD 
See CHARGE-COUPLED DEVICES 
CDFR REACTOR 


Coefficient 
Analysis of the SEFOR I and II Doppler experiments and 
their use in assessing the accuracy of calculated fast reactor 
Doppler effects, 7:4082 (AEEW-R—986) 
CDTE SEMICONDUCTOR DETECTORS 
Performance 
Cadmium telluride and gamma-ray counting system, 7:5153 
(AERE-R—9693) 
CEA SACLAY 
Radiation Monitors 
Reliability and monitoring in the case of a radiation monitoring 
panel at the CEN-Saclay, 7:5165 (CEA-CONF—5233) 
CELL MEMBRANES 
Antigen-Antibody Reactions 
Immunohistochemical coloration of epymastigoste cell 
membranes of T. Cruzi. Loss of antigenic determinants after 
saline extraction, 7:5479 (INIS-mf—61 14) 
Electric Potential 
Sodium channel inactivation in the crayfish giant axon. Must 
channels open before inactivating?, 7:5476 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CEMENT INDUSTRY 
Energy Consumption 
Energy and materials flows in the cement industry, 7:4517 
(ANL/CNSV—17) 
Energy Demand 
Energy and materials flows in the cement industry, 7:4517 
(ANL/CNSV—17) 
Financial Data 
Energy and materials flows in the cement industry, 7:4517 
(ANL/CNSV—17) 
Waste Heat Utilization 
State-of-the-art and advanced R & D on overseas orc and 
Rankine cycle work in continental Europe. Preliminary 
report, 7:4531 (DOE/SF/10538—T11) 


See also PORTLAND CEMENT 
Storage and solidification of MAW/LAW in underground 
caverns. Order of events for project discussion on March 12- 
13, 1980 at the KfK, 7:3351 (ORNL-tr—4780) 
CENTRAL AMERICA 
Energy Policy 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
Energy Sources 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
RECEIVERS 


Boilers 
Analysis of 70-tube pilot-plant solar-receiver-panel test data, 
7:3719 (SAND—81-1220) 
Computerized Simulation 
Analysis of 70-tube pilot-plant solar-receiver-panel test data, 
7:3719 (SAND—81-1220) 
Corrosion 
Characterization of the corrosion environment of the desert 
near Barstow, California, 7:3724 (SAND—81-8252) 
Performance Testing 
Analysis of 70-tube pilot-plant solar-receiver-panel test data, 
7:3719 (SAND—81-1220) 
CERAMICS 


Thermal-desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:5326 (SAND—81- 
1372C) 
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Impact Tests 
Materials Characterization Center meeting on impact testing of 
waste forms. Summary report, 7:3426 (PNL—4007) 
Microstructure 
Investigations and characterization of the microstructure of 
special ceramic materials using the high-resolution electron 
microscope, 7:4750 (INIS-mf—6536) 
Phase Studies 
Investigations and characterization of the microstructure of 
special ceramic materials using the high-resolution electron 
microscope, 7:4750 (INIS-mf—6536) 


Polishing methods for metallic and ceramic transmission 
electron microscopy specimens, 7:4650 (ANL—80-120) 
CERAMICS INDUSTRY 
Heat Recovery Equipment 
Industrial markets for organic-Rankine-cycle bottoming 
systems, 7:4532 (DOE/SF/90395—T1) 


See also MAIZE 
SORGHUM 
WHEAT 


Dusts 

Grain-dust explosions and fires: research and development, 

7:5671 (IS-EMRRI—9) 
CERIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Catalytic Effects 

Supported metal carbonyls: new catalysts for liquefaction of 
coal. Semi-annual technical report, 7:3149 
(DOE/PC/41761—T1) 

Crystal Structure 

Americium place in actinoid series and prediction of 

transamericium metal properties, 7:4711 (NITAR—8(416)) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Precipitation 

Separation of Am-Cm from NaNOs waste solutions by in- 

canyon-tank precipitation as oxalates, 7:3384 (DP—1539) 
CERIUM 140 
Mesic Atoms 

Nuclear polarization corrections for the mesic atom levels of 
spherical even-even nuclei with 70 <= A <= 150, 7:5753 
(INIS-mf—6160) 

CERIUM 144 
Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
Beam Bunching 
Beam-beam effects, 7:5005 (INIS-mf—6131) 
CERN LINAC 
Beam Injection 

Experimental RFQ as injector to the CERN Linac I, 7:5127 

(LA-UR—81-3172) 
CERN PS SYNCHROTRON 
Radiation Hazards 
Induced radioactivity in the air of the 300 GeV proton 
accelerator at CERN, 7:5054 (DESY-L-Ueb—244) 
CERN SPS SYNCHROTRON 
Beam Bunching 
Overall p anti p system, 7:5009 (INIS-mf—6131) 
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Beam Dynamics 

Report on single beam stability - coherent effects, 7:5003 
(INIS-mf—6131) 

Single beam stability, incoherent effects, 7:5004 (INIS-mf— 
6131) 

Workshop on p anti p in the SPS. Theoretical aspects of 
machine design, 7:5010 (INIS-mf—6131) 

Beam Luminosity 
Beam-beam effects, 7:5005 (INIS-mf—6131) 
Colliding Beams 

Accumulation of ions in the SPS p anti p collider, 7:5007 
(INIS-mf—6131) 

Overall p anti p system, 7:5009 (INIS-mf—6131) 

Electron Cooling 
High energy beam cooling, 7:5008 (INIS-mf—6131) 
RF Systems 
RF noise, 7:5006 (INIS-mf—6131) 
Stochastic Cooling 
High energy beam cooling, 7:5008 (INIS-mf—6131) 
CESIUM 
Absorption Spectroscopy 

Analytical methods for the determintion of some elements and 
Fe*? to Fe*® ratio in simulated sludges and Synroc 
formulations, 7:4847 (UCID—19218) 

Ion Exchange 

Fuel cycle programs. Quarterly progress report, October- 

December 1980, 7:3357 (ANL—81-13) 
Photoionization 

First experimental evidence of an antiresonance in the two- 

photon ionization of Cs atoms, 7:5728 (CEA-CONF—5497) 
CESIUM 134 
Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

Radiometric Analysis 

Interlaboratory collaborative study for measurement of 
gamma-emitting radionuclides in drinking water, 7:4844 
(MLM—2866(OP)) 

CESIUM 137 
Biological Half-Life 

Internally deposited radionuclides in the personnel of a nuclear 

research centre in India, 7:3461 
Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

Quantitative Chemical Analysis 

Chemical procedures for the determination of ®*Sr and '°7Cs 
in surface waters, fresh water algae and fresh water fish, 
7:4821 (EHD—77-14) 

Radiation Monitoring 

1980 environmental monitoring report, 7:5401 (BNL—51417) 

Gnome site decontamination and decommissioning project 
radiation contamination clearance report, March 28, 1979- 
September 23, 1979, 7:5433 (DOE/NV/00410—59) 

Radioecological Concentration 

Environmental studies on radioecological sensitivity and 
variability with special emphasis on the fallout nuclides Sr 
and '°7Cs. Part 1. Main text, 7:5447 (RISO-R—437(Pt.1)) 

Studies of environmental radioactivity in Cumbria. Part 1. 
Concentrations of plutonium and caesium-137 in 
environmental samples from West Cumbria and a possible 
maritime effect, 7:5432 (AERE-R—9807) 

Update of preconstruction radioactivity levels in the vicinity of 
the proposed Clinch River breeder reactor project, 7:5464 
(TVA/OM/OHS—81/7) 

Radiometric Analysis 

Interlaboratory collaborative study for measurement of 
gamma-emitting radionuclides in drinking water, 7:4844 
(MLM—2866(OP)) 

Sampling 

Method for collection of drinking water samples for *Sr and 

137Cs analysis, 7:4822 (EHD—77-15) 


Sorption 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Progress report, 
April 1-June 30, 1981, 7:5443 (LA—8952-PR) 
Spatial Distribution 
Update of preconstruction radioactivity levels in the vicinity of 
the proposed Clinch River breeder reactor project, 7:5464 
(TVA/OM/OHS—$81/7) 
CESTODES 
Radiodisinfestation 
Sterilisation of cysticerci with gamma radiation, 7:5603 (INIS- 
mf—6159) 
Radiosterilization 
Sterilisation of cysticerci with gamma radiation, 7:5603 (INIS- 
mf—6159) 
CHALK RIVER NUCLEAR LABS 
Research Programs 
Progress report, Chemistry and Materials Division, July 1, 
1979 - September 30, 1979, 7:5575 (AECL—6689) 
Progress report, Chemistry and Materials Division, October 1, 
1979 - December 31, 1979, 7:6574 (AECL—6846) 
Progress report, Chemistry and Materials Division, 1 January 
to 31 March, 1980, 7:6575 (AECL—6966) 
CHALKS 
See LIMESTONE 
IG 


See also ELECTRON CHANNELING 
ION CHANNELING 
POSITRON CHANNELING 
PROTON CHANNELING 


Energy Losses 
Angular scattering and channeling widths of positive and 
negative particles at multi-GeV energies, 7:6232 
(DOE/ER/02894—1) 
Quantum Mechanics 
Quantum theory of orientation effects in ordering alloys, 
7:6257 (KFTI—80-9) 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGE RENORMALIZATION 
Three-loop calculations in non-Abelian gauge theories, 7:5878 
(JINR—E-2-80-483) 
Group Theory 
“Arbitrariness” in higher orders of renormalized perturbation 
theory, 7:6320 (JINR—E-2-80-415) 
CHARGE-COUPLED DEVICES 
Charge-coupled devices for particle detection with high spatial 
resolution, 7:5285 (RL—80-082) 


Design 
Use of CCDs in the Time-Projection Chamber, 7:5278 (LBL— 
13184) 
CHARGED PARTICLE DETECTION 


See also ALPHA DETECTION 
PROTON DETECTION 


Solid Scintillation Detectors 
Spectrometer for neutron-charged particle correlation 
measuring, 7:5217 (INIS-mf—6160) 
Surface Barrier Detectors 
Spectrometer for neutron-charged particle correlation 
measuring, 7:5217 (INIS-mf—6160) 
CHARGED PARTICLES 


See also ALPHA PARTICLES 
DEUTERONS 
IONS 
TRITONS 


Beam Monitoring 
Elimination of particle group superposition while measuring on 
the beam with extended spectra, 7:5995 (INIS-mf—6160) 
Diagnostic Uses 
Medical uses of accelerators, 7:4989 (LA-UR—81-2805) 
Energy Losses 
Energy losses by charged particles, 7:6253 (ITEF—114(1980)) 
Equations of Motion 
Vector representation of Lorentz group, 7:5932 (JINR—R-2- 
80-683) 
Microdosimetry 
Calculation of distribution functions of local absorbed energy 
of charged particles, 7:6275 (INIS-SU—S) 





Secondary 
Differential and integral characteristics of secondary charged 
particles emitting from thick targets irradiated by 
bremsstrahlung beams, 7:5751 (INIS-mf—6160) 


Motion of relativistic particles in an axially symmetric field, 
7:6324 (JINR—R-2-80-57) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARGED-PARTICLE REACTIONS 


See also ALPHA REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
MUON REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 


Bibliographies 
Bibliography of integral charged-particle nuclear data, 7:5967 
(BNL-NCS—50640-Ed.4-Supp. 1) 
Cross Sections 
Bibliography of integral charged-particle nuclear data, 7:5967 
(BNL-NCS—50640-Ed.4-Supp. 1) 
Data Compilation 
Bibliography of integral charged-particle nuclear data, 7:5967 
(BNL-NCS—50640-Ed.4-Supp. 1) 
CHARGED-PARTICLE TRANSPORT THEORY 
L9 moment approximation, 7:6419 (INIS-mf—6424) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARMED BARYON RESONANCES 
Particle Decay 
Lectures on charmed particles, 7:5840 (JINR-D—2-11707) 
Particle Production 


Lectures on charmed particles, 7:5840 (JINR-D—2-11707) 
CHARMED MESON RESONANCES 
Hadronic Particle Decay 
Phenomenological model for Cabibbo favoured charmed 
meson decays into three pseudoscalors: Psub(C)—>PPP, 
7:5863 (UM-P—80/39) 
Particle Decay 
Lectures on charmed particles, 7:5840 (JINR-D—2-11707) 
Soft-gluon effects in charmed-meson decays, 7:5855 (LBL— 
13222) 
Particle Production 
Lectures on charmed particles, 7:5840 (JINR-D—2-11707) 


CHARS 
Chemical Reaction Kinetics 

Effects of preignition on pulverized-coal combustion. Fourth 
quarterly report, 1 July 1981-30 September 1981, 7:3147 
(DOE/PC/30293—4) 

Modeling of coal gasificaton for fuel-cell utilization. Technical 
progress report, 7:3152 (DOE/SF/90396—T1) 

Role of C-CO, in gasification of coal and char. Quarterly 
report, January 1-March 31, 1981, 7:3170 
(DOE/ET/11338—T1) 

Hydrogenation 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Nuclear Magnetic Resonance 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Porosity 

Effects of preignition on pulverized-coal combustion. Fourth 
quarterly report, 1 July 1981-30 September 1981, 7:3147 
(DOE/PC/30293—4) 

Structural Chemical Analysis 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quart rly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

CHATTANOOGA FORMATION 
Materials Recovery 
Miscellaneous programs, 7:3335 (ORNL—5757) 
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Retorting 
Miscellaneous programs, 7:3335 (ORNL—5757) 
CHEMICAL ANALYSIS 


See also ACTIVATION ANALYSIS 
ALPHA SPECTROSCOPY 
ELECTRON SPECTROSCOPY 
EMISSION SPECTROSCOPY 
FLUORESCENCE SPECTROSCOPY 


NUCLEAR REACTION ANALYSIS 
PHOTOACOUSTIC SPECTROSCOPY 
X-RAY FLUORESCENCE ANALYSIS 
X-RAY SPECTROSCOPY 


Manuals 
EML Procedures Manual, HASL-300, 7:4823 (HASL—300- 
Suppl.9) 


Gatlinburg conference: barometer of progress in analytical 
chemistry, 7:4816 (CONF-811025—22) 
CHEMICAL EXPLOSIONS 
Containment 
Containment of explosions in a repository (In a room), 7:5345 
(UCID—19219) 


Explosive-powder compaction system, 7:5344 (SAND—80- 
1872) 
Detonations 
Numerical modeling of insensitive high-explosives initiation, 
7:5339 (LA-UR—81-3065) 
PXD-N discrepancy analysis, 7:5341 (MLM-MU—81-68-0001) 
Radiographic study of impact in polymer-bonded explosives, 
7:5338 (LA-UR—81-3024) 
Detonators 
Hazard classification assessment for the MC3423 detonator 
shipping package, 7:5342 (MLM-MU—81-70-0002) 
Tests 


Radiographic study of impact in polymer-bonded explosives, 
7:5338 (LA-UR—81-3024) 
Physical Properties 
Explosive-powder compaction system, 7:5344 (SAND—80- 
1872) 


Thermal-decomposition studies of HMX, 7:5347 (UCRL— 
86093) 
Storage Facilities 
Containment of explosions in a repository (In a room), 7:5345 
(UCID—19219) 
Thermal Conductivity 
Thermal conductivity of some slurry explosives (2,4- 
dinitrotoluene, ammonium nitrate, water and glycerol), 
7:5343 (MRP/MRL—80-82(TR)) 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 


Potential for industrial cogeneration development by 1990. 
Final report, 7:4522 (DOE/CS/20095—T1) 
Energy Analysis 
Effects of natural-gas curtailments on industrial-electricity 
demand. Final report, 7:4409 (EPRI-EA—2104) 
Energy Demand 
Potential for industrial cogeneration development by 1990. 
Final report, 7:4522 (DOE/CS/20095—T1) 
Heat Recovery Equipment 
Industrial markets for organic-Rankine-cycle bottoming 
systems, 7:4532 (DOE/SF/90395—T1) 
Industrial Medicine 
Industrial hygiene and occupational medicine experiences in 
the coke and coal chemical industries, 7:3227 (CONF- 
801143—) 
Ocean Thermal Energy Conversion 
Ammonia production from OTEC power, 7:3755 (CONF- 
800633—(Vol.1)) 
Water Requirements 
Energy needs in industrial water use, 7:4533 (DOE/TIC— 
2001125) 
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CHEMICAL LASERS 
Computer Codes 
Chemical laser computer code survey, 7:4933 (AD-A—093540) 
Performance 
Chemical laser computer code survey, 7:4933 (AD-A—093540) 
CHEMICAL PROPERTIES 
Correlations 
Investigation of correlations between chemical parameters of 
metal ions and acute toxicity in mice and Drosophila, 7:5648 
(CONF-811035—2) 
CHEMICAL REACTION KINETICS 
Mathematical Models 
Applications of a simple dynamical model to the reaction-path 
Hamiltonian: tunneling corrections to rate constants, 
product-state distributions, line widths of local-mode 
overtones, and mode specificity in unimolecular 
decomposition, 7:4861 (LBL—12842) 
CHEMICAL REACTORS 


Catalyst and reactor development for a liquid-phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April 1981-30 June 1981, 7:3142 (DOE/PC/30021—T6) 

Design of a reactor system for the synthesis of titanium 
diboride, 7:4754 (ORNL/MIT—333) 

Electro chemical route wood to syngas, 7:3558 (CONF- 
801030—(Vol.1)) 

Multiphase Flow 

Gas/slurry flow in coal liquefaction processes (Fluid dynamics 
in 3-phase flow columns). Quarterly technical progress 
report, 1 October-31 December 1980, 7:3138 
(DOE/ET/14801—15) 

Operation 

Design of a reactor system for the synthesis of titanium 

diboride, 7:4754 (ORNL/MIT—333) 
Steady-State Conditions 

Experimental study of the multiple steady states in an adiabatic 
coal-liquefaction reactor. Annual report, September 1, 1980- 
August 31, 1981, 7:3146 (DOE/PC/30243—T2) 

Temperature Control 

Experimental study of the multiple steady states in an adiabatic 
coal-liquefaction reactor. Annual report, September 1, 1980- 
August 31, 1981, 7:3146 (DOE/PC/30243—T2) 

CHEMISTRY 
Research Programs 

Chemical Technology Division. Progress report, April 1, 1979- 
March 31, 1981 (ORNL), 7:6583 (ORNL—5757) 

Progress report Chemistry and Materials Division, 1 April-30 
June, 1980 (Chalk River Nuclear Labs.), 7:4803 (AECL— 
7094) 

CHERENKOV COUNTERS 

Relatively fast assay of Sr-90 by measuring the Cherenkov 

effect from the ingrowing Y-90, 7:5503 (INIS-mf—5876) 
Efficiency 

Calibration of a directional telescope relativistic electron 

spectrometer, 7:5222 (INIS-mf—6160) 


Technique for thin large diameter focusing mirrors fabrication, 
7:5265 (JINR—13-12752) 
CHEW-LOW METHOD 
Global structure of the general solution of the Chew-Low 
equations, 7:5837 (JINR—R-2-80-436) 
CHINA 
Civil Defense 
China report: science and technology, No. 123. Civil air 
defense project design standards, 7:6628 (JPRS—78862) 
Nuclear Power Plants 
China report: science and technology, No. 126, 7:4908 (JPRS— 
78953) 
Research Programs 
China report: science and technology, No. 126, 7:4908 (JPRS— 
78953) 
China report: Science and technology, No. 125, 7:6573 
(JPRS—78932) 
CHINESE HAMSTER 
See HAMSTERS 


CHLORIDES 
Corrosive Effects 

Control of fractionation-area corrosion at SRC pilot plants, 

7:3158 (ORNL/TM—7937) 
Removal 
Control of fractionation-area corrosion at SRC pilot plants, 
7:3158 (ORNL/TM—7937) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Gas scrubbing liquids (Patent), 7:3439 
CHLORINE 
Spectrophotometry 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS Quadrangle, South Dakota; 
Nebra;ka, 7:3320 (GJBX—307-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Titration 

Field evaluation of chlorine monitoring techniques. Final 

report, 7:5455 (EPRI-EA—2070) 
CHLORINE 33 
Energy-Level Transitions 

Gamma decay of mirror states in the A=25 and the A=33 

isobars, 7:6073 (INIS-mf—6160) 
CHLORINE 35 
E2-Transitions 

Electromagnetic transitions in nuclei between the states with 
different deformations for the case L > Ksub(i) + K sub(f), 
7:6071 (INIS-mf—6160) 

CHLORINE 36 
Hot Atom Chemistry 

Dynamics and mechanisms of catalytic processes and hot 
chemistry. Progress report, March 1, 1981-February 28, 
1982, 7:4876 (DOE/ER/02190—2) 

CHLORINE 37 
E2-Transitions 

Electromagnetic transitions in nuclei between the states with 
different deformations for the case L > Ksub(i) + K sub(f), 
7:6071 (INIS-mf—6160) 

Energy Levels 
Research with the 4 MV accelerator. Capture reactions, 7:6075 
(INIS-mf—6240) 
CHLORINE IONS 
Energy-Level Transitions 
Comment on "A greater-than-grand ensemble”, 7:5781 
Ton-Atom Collisions 

Research on atomic, molecular, and nuclear physics. Progress 
report, December 1, 1980-November 30, 1981, 7:5731 
(DOE/ER/06027—13) 

CHLOROPHYLL 
Population Dynamics 

Water quality and biological conditions in Wheeler Reservoir 
during operation of Browns Ferry Nuclear Plant (Unit 1 and 
2), January 1, 1975-June 30, 1975, 7:5643 (NP—1903794) 

CHLOROPLASTS 
Structural Chemical Analysis 

Electron spin resonance studies of urea-ferricyanide inactivated 
spinach photosystem I particles, 7:5473 (DOE/ER/03326— 
T3) 

CHOLESTEROL 
Radiosensitivity Effects 

Synergism of estrogens and x-rays in mammary carcinogenesis 

in female ACI rat, 7:5638 
CHROMATES 
Catalytic Effects 

Exploratory study of coal-conversion chemistry. Final report, 
September 20, 1979-March 19, 1981, 7:3171 
(DOE/ET/14855—19) 

CHROMIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Biogeochemistry 

Survey of toxicity and carcinogenity of mineral deposits, 

7:5662 (UCRL—15413) 





CHROMIUM 52 TARGET 
Electrodeposited 


ited Coatings 

Effect of partial pressure and temperature on properties of 
vacuum deposited chromium gold thin films, 7:4651 (BDX— 
613-2687) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS gle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Ion Collisions 

Electron vacancy production in near-symmetric collisions of 

100 Mev copper ions, 7:5725 (ANU-P—771) 
Nuclear Reaction 

Application of the resonant °*(p,y)**Mn reaction to the 
measurement of chromium depth distributions, 7:4849 (UM- 
P—78/68) 

Solubility 

Laboratory investigations on transport and solubility of 
corrosion products of stainless steel (1X18H10T) under the 
conditions of a PWR primary circuit, 7:4725 (ZfK—412) 

Spin Waves 

Excitations of the spin-density wave in pure chromium, 7:4653 

(BNL—30084) 
Toxicity 

Survey of toxicity and carcinogenity of mineral deposits, 

7:5662 (UCRL—15413) 
Vacuum Coating 

Effect of partial pressure and temperature on properties of 
vacuum deposited chromium gold thin films, 7:4651 (BDX— 
613-2687) 

CHROMIUM 52 TARGET 
Proton Reactions 

Application of the resonant **(p,y)**Mn reaction to the 
measurement of chromium depth distributions, 7:4849 (UM- 
P—78/68) 

Cross section measurements and thermonuclear reaction rates 
for **Cr(p,y)®*Mn and **Fe(p,y)**Co, 7:6099 (UM-P— 
80/86) 

CHROMIUM 53 TARGET 
Proton Reactions 

Cross section measurements in the reactions **Cr(p,y) °*Mn, 
53Cr(p,n)**Mn and **Cr(p,p’)®*Cr (0.88 to 2.40 MeV), 7:6155 
(UM-P—80/67) 

CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
Corrosion 

Investigation of vanadium and hot-corrosion resistance of 
chromium- and silicon-base coating systems, 7:4660 
(DOE/ET/15322—T3) 

Physical Radiation Effects 

EDX microanalysis of neutron-irradiated alloys, 7:4670 

(HEDL-SA—1916) 
CHROMIUM IONS 
Ton Sources 

Possibility of current increase in negative ion sources with ion 

bombardment, 7:5120 (KFTI—79-57) 
CHROMIUM OXIDES 
Catalytic Effects 

Solid-state, surface, and catalytic properties of oxides. Progress 
report, November 1, 1980-August 31, 1981, 7:4857 
(DOE/ER/04987—T1) 

Surface 

Solid-state, surface, and catalytic properties of oxides. Progress 
report, November 1, 1980-August 31, 1981, 7:4857 
(DOE/ER/04987—T1) 

CHROMIUM STEELS 

(Steels containing only chromium as alloying element; see also 

CHROMIUM-NICKEL STEELS.) 
Mechanical Properties 

Development of nitronic 50 fusion welding techniques for 4 K 

service, 7:4721 (UCRL—86835) 
Wear Resistance 

Microstructural effects in abrasive wear. Quarterly progress 

report, December 1980-1 June 1981 (Alloys for use in coal 
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mining, handling, and gasification), 7:4658 
(DOE/ET/10460—16/17) 
Welded Joints 

Development of nitronic 50 fusion welding techniques for 4 K 

service, 7:4721 (UCRL—86835) 
CHROMIUM-MOLYBDENUM STEELS 
Corrosion Resistance 

Use of surfacing in the construction of pressure vessels for 

nuclear reactors, 7:4067 (VR—1452-79) 
Cracks 

Hypercritical crack propagation rate in a sheet under tension, 

7:4694 (INIS-mf—6413) 
Fracture Properties 

Fossil-energy program progress report for September 1981, 

7:3130 (ORNL-TM—8065) 
Friction 

Friction measurements of steel on refractory bricks, 7:4111 

(EPRI-NP—1987) 
Heat Treatments 

AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 

Heat treatment of 1% Cr-Mo-V steel with special regard to the 
effects of the quenching rate on the properties. Presentation 
of a new steel for high-pressure shafts, 7:4005 (EPRI-WS— 
79-235) 

Physical Radiation Effects 

Alloy development program: contribution of the General 
Electric Company to the fourth quarterly report, 7:4094 
(DOE/SF/70014—T3) 

Quality Assurance 

2-1/4%-chromium, 1%-molybdenum alloy bare welding rods 

and electrodes, 7:4146 (NE-M—1-23T-Rev.-10-81) 
Standards 

2-1/4%-chromium, 1%-molybdenum alloy bare welding rods 

and electrodes, 7:4146 (NE-M—1-23T-Rev.-10-81) 
Welding 

AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 

CHROMIUMSNICKEL STEELS 

(Steels containing Cr and Ni; the Ni content is usually 0.5 to 

2.0%, the Cr content is higher.) 
Atom Transport 

Carbon diffusion in ternary iron-chromium-nickel alloys with 

15-20%Cr and 15-35%Ni, 7:4669 (FEI—1068) 
Cracks 

Hypercritical crack propagation rate in a sheet under tension, 

7:4694 (INIS-mf—6413) 
Degassing 
Some peculiarities of behaviour of structural materials for 
thermonuclear devices, 7:6503 (INIS-mf—5627) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Induction 

Induction of chromosome aberrations in germ cells: a 
discussion of factors that can influence sensitivity to 
chemical mutagens, 7:5647 (CONF-810992—1) 

CHRYSENE 
Liquid Column Chromatography 

*4ulticomponent isolation and analysis of polynuclear 

aromatics, 7:4817 (CONF-811086—4) 
Mass Spectroscopy 

Multicomponent isolation and analysis of polynuclear 

aromatics, 7:4817 (CONF-811086—4) 
CITRUS 
Processing 

Energy conservation in citrus processing. Technical progress 
report, October 1, 1979-March 31, 1980, 7:4528 
(DOE/CS/40263—T4) 

CLAMS 
See MOLLUSCS 
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CLASSICAL MECHANICS 
Variational Methods 
Inverse variational problem and ambiguity of classical system 
quantization, 7:6306 (INIS-SU—3) 
CLEAN AIR ACT 


Ambient-air-quality monitoring plan, Widows Creek Steam 
Plant, 7:5390 (TVA/ONR/ARP—81/14) 

Ambient air quality monitoring plan, Kingston Steam Plant, 
7:5391 (TVA/ONR/ARP—81/15) 

CLIMATES 
Data Compilation 

Environmental data for sites in the National Solar Data 

Network, 7:3600 (SOLAR/0010—81/09) 


Orbital signature of interglacials, 7:5368 
Global Aspects 
Global aspects of carbon dioxide: an annotated bibliography, 
7:5386 (ORNL/EIS—195) 
Regional Analysis 
Regional guidelines for building passive energy-conserving 
homes, 7:3835 (HUD-PDR—355(2)) 
Statistical Models 
Livermore statistical dynamic climate model, 7:5367 (UCID— 
19060) 
CLINCH RIVER 
Radiation Monitoring 
Update of preconstruction radioactivity levels in the vicinity of 
the proposed Clinch River breeder reactor project, 7:5464 
(TVA/OM/OHS—81/7) 
CLINCH RIVER BREEDER REACTOR 
ATWS 
Anticipated transients without scram for light water reactors: 
implications for liquid metal fast breeder reactors, 7:4304 
(RAND—2457-DOE) 
Reactor Charging Machines 
Test report: chain-hoist sodium carryover, 7:4099 
(DOE/SF/76026—T29) 
Reactor Core Disruption 
Structural response of 1/20-scale models of the Clinch River 
Breeder Reactor to a simulated hypothetical core-disruptive 
accident, 7:4253 (DOE/SF/71023—T3) 
Site Surveys 
Update of preconstruction radioactivity levels in the vicinity of 
the proposed Clinch River breeder reactor project, 7:5464 
(TVA/OM/OHS—81/7) 
Steam Generators 
Design requirements for CRBRP acoustic-leak 
detection/location system, 7:4095 (DOE/SF/70030—T38) 
Hockey-stick steam generator for LMFBR, 7:4090 (CONF- 
811101—4) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED PLASMA DEVICES 
See also STELLARATORS 
TOKAMAK DEVICES 
Electric Conductivity 
Study of the electric conductivity and fast particle production 
in the magnetized plasma of toroidal current discharge, 
7:6431 (KFTI—80-25) 
High-Frequency Heating 
Study on plasma stabilization and heating in closed 
tion systems in the Sukhumi Physico-Technical 
Institute, 7:6383 (INIS-mf—5627) 
Runaway Electrons 
Study of the electric conductivity and fast particle production 
in the magnetized plasma of toroidal current discharge, 
7:6431 (KFTI—80-25) 
CLOSTRIDIUM THERMOCELLUM 
Comparative Evaluations 
Improving the scenario for ethanol production: the new 
ethanol producers (Zimomonas mobilis, Clostridium 
thermocellum, and Zimomonas subtilis), 7:3553 (CONF- 
801030—(Vol.1)) 


CLOTHES DRYERS 
Energy Efficiency Standards 
Economic analysis technical support document for the 
proposed energy performance standards for consumer 
products, 7:4487 (DOE/CS/20334—T12) 
Financial Data 
Economic analysis technical support document for the 
proposed energy performance standards for consumer 
products, 7:4487 (DOE/CS/20334—T12) 
Trade 
Economic analysis technical support document for the 
proposed energy performance standards for consumer 
products, 7:4487 (DOE/CS/20334—T 12) 
CLUSTER MODEL 
Efimov effect is a general pathology of multi-alpha particle 
system, 7:6195 (INIS-mf—6160) 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
LIGNITE 


SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 
7:3209 (IS—4775) 


Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 

7:3209 (IS—4775) 
Chemical Composition 

Analyses of the Northern Great Plains Province lignites and 
subbituminous coals and their ash, 7:3172 
(DOE/GFETC/RI—81/2) 

Evaluation of continuous oxydesulfurization processes. Final 
technical report, September 1979-July 1981, 7:3203 
(DOE/ET/14292—T1) 

Radiometric determination of ash content of coal with variable 
chemical composition, 7:4836 (INT—126/I) 

Chemical Reaction Kinetics 

Role of C-CO; in gasification of coal and char. Quarterly 
report, January 1-March 31, 1981, 7:3170 
(DOE/ET/11338—T1) 

Chemical Reactions 

Fossil-energy program progress report for September 1981, 

7:3130 (ORNL-TM—8065) 
Chemistry 

Exploratory study of coal-conversion chemistry. Final report, 
September 20, 1979-March 19, 1981, 7:3171 
(DOE/ET/14855—19) 

Combustion 

Combustion enhancement and pollutant-control research with 
acoustically induced mixing. Technical progress report, 
June-September 1981, 7:3216 (DOE/PC/40270—2) 

Guide to clean and efficient operation of coal stoker-fired 
boilers, 7:4969 (DOE/ET/10386—T2) 

Combustion Control 

Formation of NO/sub x/ and other products from chemically 
bound nitrogen in coal combustion. Final report, 7:3214 
(DOE/ET/11314—T1) 

Combustion Products 

Formation of NO/sub x/ and other products from chemically 
bound nitrogen in coal combustion. Final report, 7:3214 
(DOE/ET/11314—T1) 

Consumption Rates 

Technology assessment of alternative transportation fuels. 

Annual report, 7:4509 (DOE/CS/50115—T30) 


Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 
7:3209 (IS—4775) 
Desuifurization 
Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 
7:3209 (IS—4775) 
KVB coal-desulfurization process development. Final technical 
progress report, 7:3144 (DOE/PC/30140—T3) | 





Devolatilization 
Advanced pulverized-coal combustor for control of NO/sub x/ 
emissions. Fourth quarterly report, July 1-September 30, 
1981, 7:4971 (DOE/PC/30296—4) 
Energy Source Development 
Draft Northeast regional environmental impact statement: the 
potential conversion of forty-two powerplants from oil to 
coal or alternate fuels, 7:3193 (DOE/EIS—0083-D) 
Environmental Impacts 
Air quality considerations in conversions to coal, 7:3190 
(CONF-801064—) 
Health and environmental effects of the national energy plan: a 
critical review of some selected issues, 7:4358 (BNL—51300) 


US exports of coal, 1979-1980 (USA; to individual countries; 

1979 to 1980, by quarter), 7:3202 (CONF-8011111—) 
Flotation 

Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 

7:3209 (IS—4775) 
Fluidized-Bed Combustion 

Calcium silicate cements for desulfurization of combustion 
gases. Semiannual progress report, October 1, 1980-March 
31, 1981, 7:3213 (BNL—51430) 

Development of potential uses for the residue from fluidized- 
bed combustion processes. Quarterly technical progress 
report, June-August 1981, 7:4529 (DOE/ET/10415—TS) 

Physical-chemical NO/sub x/ mechanisms in fluidized bed 
combustion, 7:3212 (ATR—81(7896)-1) 

Health Hazards 

Health and environmental effects of the national energy plan: a 

critical review of some selected issues, 7:4358 (BNL—51300) 
Hydrogenation 
Improved techniques for gasifying coal. Thirteenth quarterly 

report, July 1, 1979-September 30, 1979, 7:3167 

(DOE/ET/10623—T2) 

Rapid hydropyrolysis of sub-bituminous and bituminous coals, 

7:3132 (BNL—30062) 

Materials 

Development of a pilot-scale kinetic extruder feeder system 
and test program. Fourth quarterly technical progress 
report, 7:3210 (LMSC-D—811811) 

Methylation 

Coal transformation chemistry. Sixth quarterly progress report, 

7:3143 (DOE/PC/30088—6) 
Mixing 

Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 

7:3209 (IS—4775) 
Moisture 

Analyses of the Northern Great Plains Province lignites and 
subbituminous coals and their ash, 7:3172 
(DOE/GFETC/RI—81/2) 

Monitoring 

On-line microwave monitor for solid concentration in coal- 

water slurries. Final report, 7:3207 (EPRI-AP—1977) 
Particle Size 

Characteristics of coal/light hydrocarbon slurries in spray 
combustion. Semi-annual progress report, March 1, 1981- 
August 31, 1981, 7:3215 (DOE/PC/30216—T2) 

Venturi design for metering solids flow in gas-solids 
suspensions. Semiannual progress report, 7:3205 
(DOE/PC/30212—T2) 

Prices 

Feasibility study for the production of low/medium-Btu gas 
from coal for Tri-City Regional Port District Granite City, 
Illinois, 7:3150 (DOE/RA/50137—1) 


Effects of preignition on pulverized-coal combustion. Fourth 
quarterly report, 1 July 1981-30 September 1981, 7:3147 
(DOE/PC/30293—4) 

Rapid hydropyrolysis of sub-bituminous and bituminous coals, 
7:3132 (BNL—30062) 

Structural Chemical Analysis 

Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis, October 1-December 31, 1980, 7:3178 
(LA—9033-PR) 


ERA Vol. 7, No.3 / 150S 


Volatile Matter 
Analyses of the Northern Great Plains Province lignites and 
subbituminous coals and their ash, 7:3172 
(DOE/GFETC/RI—81/2) 
COAL CHEMICALS 


See COAL EXTRACTS 
PETROCHEMICALS 


COAL DEPOSITS 
Evaluation 
Quality and occurrence of coal in southern Saskatchewan, 
Canada. Volume 1. Introduction to data acquisition and to 
associated computer-processable files, 7:3179 


Proposed Camp Swift lignite leasing, Bastrop County, Texas. 
Final environmental impact statement, 7:3194 (NP—2901030) 
COAL EXTRACTS 
Deashing 


Integrated two-stage liquefaction. Quarterly technical progress 
report, October 1, 1980-December 31, 1980: parametric 
study, 7:3140 (DOE/ET/14804—T2) 

Hydrocracking 

Integrated two-stage liquefaction. Quarterly technical progress 
report, October 1, 1980-December 31, 1980: parametric 
study, 7:3140 (DOE/ET/14804—T2) 

Hydrogenation 

Integrated two-stage liquefaction. Quarterly technical progress 
report, October 1, 1980-December 31, 1980: parametric 
study, 7:3140 (DOE/ET/14804—T2) 

Pyrolysis 

Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis, October 1-December 31, 1980, 7:3178 
(LA—9033-PR) 

Structural Chemical Analysis 

Macromolecular structural changes in bituminous coals during 
extraction and solubilization. Annual technical progress 
report, September 1, 1980-August 31, 1981, 7:3175 
(DOE/PC/30222—T1) 

COAL FINES 
Agglomeration 

Solvent recovery for the oil-agglomeration coal-cleaning 

process. Final report, 7:3208 (EPRI-CS—2057) 
B 

Briquetting of fine coal using a sodium chloride binder. Final 

report, 7:3204 (DOE/ET/14303—T1) 
Fluidized-Bed Combustion 

Behavior of fine particles in a fluidized bed of coarse solids. 

Final report, 7:3950 (EPRI-CS—2094) 
COAL GAS 
Chemical Analysis 

Coal-gasification instrumentation program (PR 11734). 
Quarterly progress report, July 1-September 30, 1981, 7:3177 
(DOE/TIC—2001153) 

Purification 

Evaluation of gasification and gas-cleanup processes for use in 
molten-carbonate fuel-cell power plants. Quarterly technical 
progress report No. 1, 7:4468 (DOE/MC/16220—T1) 

COAL GASIFICATION 


See also ARC COAL PROCESS 
BABCOCK AND WILCOX-DUPONT PROCESS 
EXXON GASIFICATION PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
LURGI SLAGGING PROCESS 
TEXACO GASIFICATION PROCESS 


Improved techniques for gasifying coal. Thirteenth quarterly 
report, July 1, 1979-September 30, 1979, 7:3167 
(DOE/ET/10623—T2) 

Air Pollution 

Workshop on industrial hygiene and occupational medicine in 

coal conversion projects, 7:3219 (CONF-801143—) 


Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
Catalysts 
Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, January-March 1981, 7:3151 
(DOE/SF/01484—T2) 
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Feasibility Studies 
Feasibility study for the production of low/medium-Btu gas 
from coal for Tri-City Regional Port District Granite City, 
Illinois, 7:3150 (DOE/RA/50137—1) 
Industrial Medicine 
Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
Materials Testing 
Fundamental studies of erosion for coal-gasification systems. 
Annual progress report, July 1, 1980-April 30, 1981, 7:3133 
(DOE/ER/10468—T1) 
Mathematical Models 
Modeling of coal gasificaton for fuel-cell utilization. Technical 
progress report, 7:3152 (DOE/SF/90396—T1) 
Occupational Diseases 
Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
Pilot Plants 
Analysis of failed steam-oxygen injection tuyeres from the 
GFETC slagging fixed-bed coal-gasification pilot plant, 
7:3131 (ANL/FE—81-63) 
Research 
Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, January-March 1981, 7:3151 
(DOE/SF/01484—T2) 
Fossil energy, 7:3157 (ORNL—5757) 
Solar Process Heat 
Plant design and economic analysis for solar coal gasification, 
7:3163 (UCRL—85821) 
Toxic Materials 
Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
COAL GASIFICATION PLANTS 
Design 


Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume II. Koppers-Totzek process, 
7:3159 (TVA/OGM/CG—81/2) 

Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume III. Texaco process, 7:3160 
(TVA/OGM/CG—81/3) 

Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume IV. Babcock and Wilcox 
process, 7:3161 (TVA/OGM/CG—81/4) 

Conceptual design and assessments of a coal gasification 
commercial demonstration plant. Volume V. Assessments 
and guidelines, 7:3162 (TVA/OGM/CG—81/5) 

Feasibility study for the production of low/medium-Btu gas 
from coal for Tri-City Regional Port District Granite City, 
Illinois, 7:3150 (DOE/RA/50137—1) 

Economic Analysis 

Conceptual designs and assessments of a cual gasification 
demonstration plant. Volume II. Koppers-Totzek process, 
7:3159 (TVA/OGM/CG—81/2) 


Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume II. Koppers-Totzek process, 
7:3159 (TVA/OGM/CG—81/2) 

Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume III. Texaco process, 7:3160 
(TVA/OGM/CG—81/3) 

Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume IV. Babcock and Wilcox 
process, 7:3161 (TVA/OGM/CG—81/4) 

Conceptual design and assessments of a coal gasification 
commercial demonstration plant. Volume V. Assessments 
and guidelines, 7:3162 (TVA/OGM/CG-—81/5) 

Feasibility study for the production of low/medium-Btu gas 
from coal for Tri-City Regional Port District Granite City, 
Illinois, 7:3150 (DOE/RA/50137—1) 

Environmental Effects 

Conceptual designs and assessments of a coal gasification 
demonstration plant. Volume II. Koppers-Totzek process, 
7:3159 (TVA/OGM/CG—81/2) 

Environmental Impacts 

Biotechnology and environmental programs, 7:3504 (ORNL— 

5757) 


Gaseous Wastes 
Ecological implications of air pollutants from synthetic-fuels 
processng, 7:3191 (CONF-811006—5) 
Industrial Medicine 
UMD gasifier in industrial hygiene-occupational medicine 
programs, 7:3223 (CONF-801143—) 


AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 

Materials Testing 

AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 

Mathematical Models 

Dynamic behavior of moving-bed coal-gasification reactors. 
Annual report, September 1, 1980-August 30, 1981, 7:3145 
(DOE/PC/30219—T1) 

Ventilation 
UMD gasifier in industrial hygiene-occupational medicine 
programs, 7:3223 (CONF-801143—) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
Environmental Impacts 

Assessment of regional air quality and visibility for coal 

development in southern Utah, 7:5372 (CONF-801064—) 
Heat Recovery Equipment 

Industrial markets for organic-Rankine-cycle bottoming 

systems, 7:4532 (DOE/SF/90395—T1) 


Directory of coal production ownership, 1979, 7:3217 
(DOE/EIA—0310) 
Solid Wastes 
Methodology for energy solid waste impact assessment, 7:3189 
(BNL—51343) 
COAL LIQUEFACTION 


See also EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 


Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
Catalysis 
Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 
Catalysts 
Coal-liquefaction catalyst development. Quarterly progress 
report No. 5, 7:3139 (DOE/ET/14803—T6) 
Supported metal carbonyls: new catalysts for liquefaction of 
coal. Semi-annual technical report, 7:3149 
(DOE/PC/41761—T1) 


Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 
Coal transformation chemistry. Sixth quarterly progress report, 
7:3143 (DOE/PC/30088—6) 
Industrial Medicine 
Industrial hygiene: occupational medicine challenge for the 
synfuels industry, 7:3233 (CONF-801143—) 
Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
System safety interface with industrial hygiene and 
occuptaional medicine, 7:3232 (CONF-801143—) 
Workshop on industrial hygiene and occupational medicine in 
coal conversion projects, 7:3219 (CONF-801143—) 
Occupational Diseases 
Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
Pilot Plants 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Workshop on industrial hygiene and occupational medicine in 
coal conversion projects, 7:3219 (CONF-801143—) 





Regulations 
Industrial hygiene: occupational medicine challenge for the 
synfuels industry, 7:3233 (CONF-801143—) 
Research Programs 
Fossil energy, 7:3157 (ORNL—S5757) 
Risk Assessment 
Industrial hygiene: occupational medicine challenge for the 
synfuels industry, 7:3233 (CONF-801143—) 
Safety Engineering 
System safety interface with industrial hygiene and 
occuptaional medicine, 7:3232 (CONF-801143—) 
Workshop on industrial hygiene and occupational medicine in 
coal conversion projects, 7:3219 (CONF-801143—) 
Toxic Materials 
Magnitude of the industrial hygiene-occupational medicine 
problem, 7:3220 (CONF-801143—) 
COAL LIQUEFACTION PLANTS 
Chemical Effluents 
Potential costs of complying with emission regulations for an 
indirect coal-liquefaction process, 7:3192 (CONF-811007—7) 
Corrosion 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Environmental Impacts 
Biotechnology and environmental programs, 7:3504 (ORNL— 
5757) 
Health and environmental studies of H-coal process, 7:3234 
(CONF-811096—1) 
Flowmeters 
Development and testing of high-temperature acoustic Doppler 
flowmeter, 7:3201 (ANL/FE—81-64) 
Gaseous Wastes 
Ecological implications of air pollutants from synthetic-fuels 
processng, 7:3191 (CONF-811006—S) 
Health Hazards 
Health and environmental studies of H-coal process, 7:3234 
(CONF-811096—1) 
Public health hazards of Lurgi/Fischer-Tropsch coal 
liquefaction, 7:3218 (ANL/EES-TM—153) 
Materials 
AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 
Materials Testing 
AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 
Pollution Regulations 
Potential costs of complying with emission regulations for an 
indirect coal-liquefaction process, 7:3192 (CONF-811007—7) 
Stress Corrosion 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Valves 
Design, fabrication, and evaluation of a spiral-flow letdown 
valve. Final report, 7:3155 (EPRI-AP—2044) 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Waste Disposal 
Kentucky Department for Natural Resources and 
Environmental Protection. Division of Hazardous Material 
and Waste Management hazardous-waste preliminary 
planning requirements. SRC-I Demonstration Plant, 7:3180 
(DOE/OR/03054—T8) 
Waste Processing 
Biotechnology and environmental programs, 7:3504 (ORNL— 
5757) 
Wastes 
Public health hazards of Lurgi/Fischer-Tropsch coal 
liquefaction, 7:3218 (ANL/EES-TM—153) 
COAL LIQUIDS 
Aging 
Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1981-October 31, 1981, 7:3176 
(DOE/PC/30252—TS5) 
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Catalytic Cracking 
Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 
Chemical Analysis 
Development and application of analytical techniques to 
chemistry of donor solvent liquefaction. Quarterly progress 
report, July-September 1981, 7:3173 (DOE/PC/30041—T7) 
Chemical Composition 
AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 


Synthetic-fuel aromaticity and staged combustion. Fourth 
quarterly technical progress report, July 1, 1981-September 
30, 1981, 7:3148 (DOE/PC/30302—4) 

Corrosive Effects 

Control of fractionation-area corrosion at SRC pilot plants, 

7:3158 (ORNL/TM—7937) 
Denitrification 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June-August 1981, 7:3134 (DOE/ET/10495—T3) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Fractionation 

Biotechnology and environmental programs, 7:3504 (ORNL— 
5757) 

Control of fractionation-area corrosion at SRC pilot plants, 
7:3158 (ORNL/TM—7937) 

Development and application of analytical techniques to 
chemistry of donor solvent liquefaction. Quarterly progress 
report, July-September 1981, 7:3173 (DOE/PC/30041—T7) 

Hy 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June-August 1981, 7:3134 (DOE/ET/10495—T3) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Mutagen Screening 

Health and environmental studies of H-coal process, 7:3234 

(CONF-811096—1) 
Nuclear Magnetic Resonance 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Oxidation 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1981-October 31, 1981, 7:3176 
(DOE/PC/30252—T5) 

Physical Properties 

Fossil-energy program progress report for September 1981, 

7:3130 (ORNL-TM—8065) 
Solvent Extraction 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1981-October 31, 1981, 7:3176 
(DOE/PC/30252—T5) 

Structural Chemical Analysis 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, April-June 1981, 
7:3137 (DOE/ET/14700—7) 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1981-October 31, 1981, 7:3176 
(DOE/PC/30252—T5) 

Toxicity 

Health and environmental studies of H-coal process, 7:3234 

(CONF-811096—1) 
Viscosity 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1981-October 31, 1981, 7:3176 
(DOE/PC/30252—TS) 
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COAL MINES 
Design 

Demonstration of longwall mining in thin seams, 7:3196 

(CONF-810203—15) 
Land Reclamation 

Staunton | reclamation demonstration project. Slope angle and 
erosion rate: final report, 7:3187 (ANL/LRP—14) 

Staunton 1 reclamation demonstration project. Minesoil 
characterizations: final report, 7:3188 (ANL/LRP—15) 

Land Use 

Potential land use impacts of coal production: 1975-2000, 

7:3185 (ANL/EES-TM—159) 
COAL PREPARATION 
Magnetic Separators 

Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 

Magnetic separation in the coal industry. January 1976- 
September 1980 (citations from the Energy Data Base). 
Report for Jan 76-Sep 80, 7:3211 (PB—81-852832) 

Test Facilities 

Evaluation of continuous oxydesulfurization processes. Final 

technical report, September 1979-July 1981, 7:3203 


(DOE/ET/14292—T1) 
Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 
7:3209 (IS—4775) 
COAL SEAMS 
Degassing 


Methane utilization from coalbeds for power generation at 
Bethlehem Mines Corporation Marianna Mine No. 58. Final 
report, 7:3195 (AESD-TME—3065) 

Preliminary resource assessment of coalbed methane in the 
United States, 7:3271 (DOE/METC/SP—186) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Heat Recovery 

MHD heat and seed recovery technology project. Twelfth 
quarterly report, October-December 1980, 7:4446 
(ANL/MHD-—81-1) 

Seed Recovery 

MHD heat and seed recovery technology project. Twelfth 
quarterly report, October-December 1980, 7:4446 
(ANL/MHD-—31-1) 

Seed-Slag Interactions 

MHD heat and seed recovery technology project. Twelfth 
quarterly report, October-December 1980, 7:4446 
(ANL/MHD-—31-1) 

COASTAL WATERS 
Chlorophyll 

Primary production and concentration of chlorophyl A at the 
Brazilian coast (Lat 22°31'S - Long 41°52'W to Lat 28°43’S 
- Long 47°57'W), 7:5458 (INIS-mf—6115) 

Productivity 

Primary production and concentration of chlorophyl A at the 
Brazilian coast (Lat 22°31’S - Long 41°52’W to Lat 28°43’S 
- Long 47°57’W), 7:5458 (INIS-mf—6115) 

Total Suspended Particulates 

Mesoscale studies of flow regimes and fluxes of particulate 
matter in coastal waters. Annual progress report, 1 April 
1980-30 September 1981, 7:5454 (DOE/EV/70029—15) 

Water Pollution 

Radioisotope studies on the paradox in dispersion and 
agglomeration of sewage greases discharged from ocean 
outfalls, 7:5460 (INIS-mf—6532) 

Water Quality 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve program. Final report, twelve- 
month postdisposal studies, 7:3260 (DOE/PO/10114— 
T1(Vol.1)) 

Evaluation of brine disposal from the Bryan Mound site of the 
Strategic Petroleum Reserve program. Final report, twelve- 
month postdisposal studies, 7:3261 (DOE/PO/10114— 
T1(Vol.2)) 

COATINGS 


See also ELECTRODEPOSITED COATINGS 
PROTECTIVE COATINGS 


Desorption 


Performance Testing 

Effects of variations in structure on the performance of 
thermal barrier coatings. Project Report No. 87, 7:4745 
(DOE/ET/13327—T1) 

COBALT 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 

Catalytic Effects 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

Supported metal carbonyls: new catalysts for liquefaction of 
coal. Semi-annual technical report, 7:3149 
(DOE/PC/41761—T1) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O'Neill NTMS le, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Solubility 

Laboratory investigations on transport and solubility of 
corrosion products of stainless steel (1X18H10T) under the 
conditions of a PWR primary circuit, 7:4725 (ZfK—412) 

COBALT 55 
Energy Levels 

Research with the 4 MV accelerator. Capture reactions, 7:6075 

(INIS-mf—6240) 
COBALT 57 
Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

COBALT 58 
Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

COBALT 59 TARGET 
Neutron Reactions 

Prompt ‘y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 (INDC(YUG)— 
6/L) 

COBALT 60 
Biological Half-Life 

Internally deposited radionuclides in the personnel of a nuclear 

research centre in India, 7:3461 
Monitoring 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 9 through 12, 7:5408 (DOE/EML—369) 

Radioecological Concentration 

Update of preconstruction radioactivity levels in the vicinity of 
the proposed Clinch River breeder reactor project, 7:5464 
(TVA/OM/OHS—81/7) 

Radiometric Analysis 
Interlaboratory collaborative study for measurement of 
-emitting radionuclides in drinking water, 7:4844 
(MLM—2866(OP)) 
Spatial Distribution 

Update of preconstruction radioactivity levels in the vicinity of 
the proposed Clinch River breeder reactor project, 7:5464 
(TVA/OM/OHS—81/7) 

COBALT ALLOYS 
See also COBALT BASE ALLOYS 


Thermal-desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:5326 (SAND—81- 
1372C) 
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COBALT BASE ALLOYS 
Phase Transformations 


Phase Transformations 
Hexagonal-close-packed phase stability in the cobalt- 
molybdenum system: further confirmation of the Brewer- 
Engel theory, 7:4708 (LBL—13243) 
COBALT BASE ALLOYS 
See also HAYNES 25 ALLOY 


Investigation of vanadium and hot-corrosion resistance of 
chromium- and silicon-base coating systems, 7:4660 
(DOE/ET/15322—T3) 

Wear Resistance 

Microstructural effects in abrasive wear. Quarterly progress 
report, December 1980-1 June 1981 (Alloys for use in coal 
mining, handling, and gasification), 7:4658 
(DOE/ET/10460—16/17) 

COBALT BORIDES 
Catalytic Effects 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

Reduction 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

Sorptive Properties 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Quarterly 
technical progress report, March 19, 1981-June 18, 1981, 
7:3141 (DOE/ET/14809—7) 

COBALT COMPLEXES 
Catalytic Effects 

Study of the catalytic activity of cobalt in ch 

7:4870 (UCRL-Trans—11724) 
Chemical Reaction Yield 

Reversibility of eta*-cyclobutadiene-metal formation from 
complexed alkynes: unimolecular isomerization of labeled 
racemic and enantiomerically enriched eta®- 
cyclopentadienyl-eta*-cyclobutadiene-cobalt complexes, 
7:4868 

Chemical Reactions 

Study of the catalytic activity of cobalt in ch 

7:4870 (UCRL-Trans—11724) 
Chemiluminescence 

Study of the catalytic activity of cobalt in ch 

7:4870 (UCRL-Trans—11724) 
COBALT OXIDES 
Catalytic Effects 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

June-August 1981, 7:3134 (DOE/ET/10495—T3) 
COEFFICIENT OF PERFORMANCE 
Calculation Methods 

Calculation of theoretical coefficients of performance for an 
improved mechanical dehumidifier, 7:4494 
(DOE/SF/11505—T7) 

CO-GENERATION 
See COGENERATION 
COGENERATION 
Cost 
Cogeneration alternatives for Keyes Fibre Company, 7:4520 
(ANL/EES-TM—157) 
Feasibility Studies 

Feasibility study on energy recovery and cogeneration from an 
existing municipal incinerator, Phase I. Final report, 7:4546 
(DOE/CS/20232—1) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume III. Supplementary 
studies, 7:3573 (DOE/RA/50369—1-Vol.3) 











F 
Potential for industrial cogeneration development by 1990. 
Final report, 7:4522 (DOE/CS/20095—T1) 
COINCIDENCE CIRCUITS 


Identification for four-particle nuclear reactions, 7:5998 (INIS- 
mf—6160) 


Multiple coincidence system, 7:5991 (INIS-mf—6160) 
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COINCIDENCE METHODS 
Software for a two-dimensional coincidence spectrometer with 
data compression, 7:5233 (INIS-mf—6160) 
Data Processing 
Methods of quantitative processing of data on multiple 
coincidences, 7:5990 (INIS-mf—6160) 
COINCIDENCE SPECTROMETRY 
Relative method for ey coincidence spectra processing and 
nuclear decay scheme construction, 7:5272 (JINR-R—6-80- 
668) 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Industrial Medicine 
Industrial hygiene and occupational medicine experiences in 
the coke and coal chemical industries, 7:3227 (CONF- 
801143—) 
COLD EFFLUENTS 
Uses 
Technology assessment of long distance liquid natural gas 
pipelines. Phase 8. Cold utilization and rural service, 7:3272 
(NP—2900381) 
COLD NEUTRONS 
Wave Propagation 
Neutron propagation in moving matter: the Fizeau experiment 
with massive particles, 7:6263 (UM-P—81/1) 
COLD PLASMA 
Thermal Conduction 
Thermal conduction down steep temperature gradients, 7:6451 
(RL—80-049) 
COLD STORAGE 
Economics 
Residential cool-storage-implementation handbook. Final 
report, 7:4496 (EPRI-EM—2054) 
Power Demand 
Residential cool-storage-imp] 
report, 7:4496 (EPRI- EM—2054) 
Systems Analysis 
Residential cool-storage-imp] 
report, 7:4496 (EPRI- EM 2054) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
Heavy-ion accelerator development problems, 7:4977 (INIS- 
mf—6121) 
Electron Rings 
Acceleration of three-component electron-ion rings, 7:5019 
(JINR—R-9-12720) 
Ion Rings 
Acceleration of three-component electron-ion rings, 7:5019 
(JINF.—R-9-12720) 
Reverse-Field Pinch 
Collective accelerator using field-reversed plasma rings, 7:5042 
(UCID—19170) 
COLLIDING BEAMS 
Polarimeters 
Use of an ondulator for measuring colliding electron-positron 
beam polarization, 7:5140 (INIS-mf—6121) 
COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLORADO 
Land Use 
Engineering assessment of inactive uranium mill tailings: 
Maybell Site, Maybell, Colorado. Summary, 7:3383 
(DOE/UMT—01165) 
Mill Tailings 
Engineering assessment of inactive uranium mill tailings: 
Maybell Site, Maybell, Colorado, 7:3379 (DOE/UMT— 
0116) 
Engineering assessment of inactive uranium mill tailings: 
Maybell Site, Maybell, Colorado. Summary, 7:3383 
(DOE/UMT—01165) 
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Water Resources 

Appraisal report, water resources appraisal for hydroelectric 
licensing: Yampa River Basin, Colorado, Wyoming, 7:3589 
(FERC—0086) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Combustors 

High temperature turbine technology program. Phase II. 
Technology test and support studies. Annual technology 
progress report, January 1, 1980-December 31, 1980, 7:3936 
(CW-WR—76-020.72A) 

High-temperature-turbine technology program: Phase II. 
Technology test and support studies. Technical progress 
report, April 1-June 30, 1980, 7:3935 (CW-WR—76-020.64A) 

Thermionic-combustor combined-cycle system. Volume III. A 
thermionic converter design for gas-turbine combined-cycle 
systems, 7:3938 (DOE/ET/11293—T4-Vol.3) 

Comparative Evaluations 

Westinghouse coal-gasification combined-cycle preliminary 
plant evaluation for electric-utility applications. Final report, 
September 30, 1979-June 30, 1981, 7:3943 
(DOE/ET/14672—T1) 

Design 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume 1. Summary report, 7:3939 
(DOE/ET/11293—TS5-Vol.1) 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume III. Study of integrated thermionic power 
plants, 7:3941 (DOE/ET/11293—TS5-Vol.3) 

Economic Analysis 

Comparative study and evaluation of advanced-cycle systems: 

Phase 1 report, 7:3948 (EPRI-AF—158) 
Fluidized-Bed Combustors 

1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume I. Plant description and 
summary of results. Final report, 7:4014 (DOE/ET/10423— 
1101) 

1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume II. Test data. Final report, 
7:4015 (DOE/ET/10423—1102) 

1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume III. Combustor emissions and 
hot gas clean-up. Final report, 7:4016 (DOE/ET/10423— 
1103) 

Gas Turbines 

1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume I. Plant description and 
summary of results. Final report, 7:4014 (DOE/ET/10423— 
1101) 

Assessment of a water-cooled gas-turbine concept. Final 
report, 7:3947 (EPRI—234-1) 

High temperature turbine technology program. Phase II. 
Technology test and support studies. Annual technology 
progress report, January 1, 1980-December 31, 1980, 7:3936 
(CW-WR—76-020.72A) 

High-temperature-turbine technology program: Phase II. 
Technology test and support studies. Technical progress 
report, April 1-June 30, 1980, 7:3935 (CW-WR—76-020.64A) 

High-temperature-turbine technology program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1, 1979-September 30, 1979, 7:3934 (CW-WR— 
76-020.58A) 

Heat Recovery 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume II. Parametric studies of heat recovery trains 
for use in thermionic topped combined cycle plants, 7:3940 
(DOE/ET/11293—TS5-Vol.2) 

Hot Gas Cleanup 

1000 hour test programme in a pressurised fluidised bed 

combustion facility. Volume I. Plant description and 

summary of results. Final report, 7:4014 (DOE/ET/10423— 

1101) 

1000 hour test programme in a pressurised fluidised bed 

combustion facility. Volume II. Test data. Final report, 

7:4015 (DOE/ET/10423—1102) 


Parametric Analysis 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume 1. S report, 7:3939 
(DOE/ET/11293—T5-Vol.1) 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume III. Study of integrated thermionic power 
plants, 7:3941 (DOE/ET/11293—TS5-Vol.3) 

Thermionic Converters 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume 1. Summary report, 7:3939 
(DOE/ET/11293—T5-Vol.1) 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume II. Parametric studies of heat recovery trains 
for use in thermionic topped combined cycle plants, 7:3940 
(DOE/ET/11293—TS5-Vol.2) 

Design study of a coal-fired thermionic (THX) topped power 
plant. Volume III. Study of integrated thermionic power 
plants, 7:3941 (DOE/ET/11293—TS5-Vol.3) 

Thermionic-combustor combined-cycle system. Volume III. A 
thermionic converter design for gas-turbine combined-cycle 
systems, 7:3938 (DOE/ET/11293—T4-Vol.3) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Boundary Layers 

Experimental study of a chemically reacting turbulent 

boundary layer, 7:4905 (LBL—13325) 
Nucleation 

Investigation of metal and metal oxide clusters small enough to 
constitute the critical size for gas phase nucleation in 
combustion processes. Final report, 1 October 1975-30 June 

1979, 7:4903 (AD-A—093950) 
Research Programs 

Fundamental combustion and diagnostics research at Sandia. 
Progress report, July-September 1981, 7:4906 (SAND—81- 
8880) 

COMBUSTION CONTROL 
Mathematical Models 

Formation of NO/sub x/ and other products from chemically 
bound nitrogen in coal combustion. Final report, 7:3214 
(DOE/ET/11314—T1) 

COMBUSTION PRODUCTS 
Hot Gas Cleanup 

Novel methods for respirable dust removal. Final report, 
7:4019 (DOE/EV/10143—1) 

Testing and verification of granular bed filters for the removal 
of particulate and alkalies. Third quarterly report, April 1, 
1981-June 30, 1981, 7:4018 (DOE/ET/17093—T3) 

Waste Disposal 

Coal Waste Artificial Reef Program, Phase 3. Volume 1. 

Summary report, 7:3182 (EPRI-CS—2009-Vol.1) 
Waste Processing 

Coal Waste Artificial Reef Program, Phase 3. Volume 1. 

Summary report, 7:3182 (EPRI-CS—2009-Vol.1) 
COMBUSTORS 


Combustion enhancement and pollutant-control research with 
acoustically induced mixing. Technical progress report, 
June-September 1981, 7:3216 (DOE/PC/40270—2) 

Thermionic-combustor combined-cycle system. Volume III. A 
thermionic converter design for gas-turbine combined-cycle 
systems, 7:3938 (DOE/ET/11293—T4-Vol.3) 

Exhaust Gases 

Advanced pulverized-coal combustor for control of NO/sub x/ 
emissions. Fourth quarterly report, July 1-September 30, 
1981, 7:4971 (DOE/PC/30296—4) 

Fabrication 

Combustion enhancement and pollutant-control research with 
acoustically induced mixing. Technical progress report, 
June-September 1981, 7:3216 (DOE/PC/40270—2) 

Heat Transfer 
Enhanced heat transfer for thermionic power modules, 7:4454 
(DOE/ET/11293—T4) 
Maintenance 
Guide to clean and efficient operation of coal stoker-fired 
boilers, 7:4969 (DOE/ET/10386—T2) 





Materials 

AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 

Materials Testing 

AR and TD fossil-energy materials program. Quarterly 
progress report for period ending June 30, 1981, 7:4713 
(ORNL/FMP—81/3) 

High-temperature-turbine technology program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1, 1979-September 30, 1979, 7:3934 (CW-WR— 
76-020.58A) 


Guide to clean and efficient operation of coal stoker-fired 
boilers, 7:4969 (DOE/ET/10386—T2) 


Technical support for open-cycle MHD program. Progress 

report, January-March 1980, 7:4445 (ANL/MHD—80-6) 
Performance Testing 

High temperature turbine technology program. Phase II. 
Technology test and support studies. Annual technology 
progress report, January 1, 1980-December 31, 1980, 7:3936 
(CW-WR—76-020.72A) 

Research Programs 

China report: science and technology, No. 126, 7:4908 (JPRS— 
78953) 

High temperature turbine technology program. Phase II. 
Technology test and support studies. Annual technology 
progress report, January 1, 1980-December 31, 1980, 7:3936 
(CW-WR—76-020.72A) 

High-temperature-turbine technology program: Phase II. 
Technology test and support studies. Technical progress 
report, April 1-June 30, 1980, 7:3935 (CW-WR—76-020.64A) 

High-temperature-turbine technology program: Phase II. 
Technology test and support studies. Technical progress 
report, July 1, 1979-September 30, 1979, 7:3934 (CW-WR— 
76-020.58A) 

Thermal Efficiency 

Guide to clean and efficient operation of coal stoker-fired 

boilers, 7:4969 (DOE/ET/10386—T2) 
COMETS 
Interstellar Grains 

Scattering by ensembles of small particles. Experiment, theory, 
and application, 7:5713 (LUNFD6/NFAS—1002/1- 
130/1980) 

COMMERCIAL BUILDINGS 


See also HOTELS 
SHOPPING CENTERS 


Atria 
Thermally-induced ventilation applications in atria: a state-of- 
the-art report, 7:3808 (DOE/SF/11511—T3) 
Energy Conservation 
Approach to financing energy-conservation investments in 
commercial buildings, 7:4482 (DOE/CS/20207—T2) 
Coal use and fuel utilization in the industrial, commercial, and 
residential sectors, 7:4479 (BNL—51395) 
Fuels 
Coal use and fuel utilization in the industrial, commercial, and 
residential sectors, 7:4479 (BNL—51395) 
COMMERCIAL DEMONSTRATION FAST REACTOR 
See CDFR REACTOR 
MMUNITIES 


Economic Development 
Selection of economic impact assessment models for use by 
communities in the Tennessee-Tombigbee corridor: Phase I, 
7:4507 (ANL/EES-TM—160) 
Energy Conservation 
Energy-conserving development regulations: current practice, 
7:4547 (DOE/TIC—2001644) 
Land Use 
Energy-conserving development regulations: current practice, 
7:4547 (DOE/TIC—2001644) 
Renewable Energy Sources 
Energy-conserving development regulations: current practice, 
7:4547 (DOE/TIC—2001644) 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
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COMPOSITE MATERIALS 
Fabrication 
Final report to Lawrence Livermore Laboratory, University of 
California, under contract no. 3237609 dated August 31, 
1978, 7:4763 (UCRL—15157) 
Mechanical Tests 
Application of multi-exposure golographic interferometry for 
study of brittle material behaviour, 7:4761 (INIS-mf—6413) 
Molding 
Design and fabrication of a composite door outer panel 
including intrusion protection, 7:4579 
Physical Radiation Effects 
Radiation photoelasticity for composite materials, 7:4762 
(INIS-mf—6414) 


Statistical methodology to evaluate strength and reliability of 
composite materials. Final report, 7:4764 (UCRL—15402) 
Stress Analysis 
Radiation photoelasticity for composite materials, 7:4762 
(INIS-mf—6414) 
Yield Strength 
Statistical methodology to evaluate strength and reliability of 
composite materials. Final report, 7:4764 (UCRL—15402) 
COMPOUND NUCLEI 


About the experimental investigation of nuclear deformation at 
very high angular momentum, 7:6119 (IPNO-PhN—80-04) 
COMPOUND-NUCLEUS REACTIONS 
Differential Cross Sections 
R-matrix program "GIUSI” for the determination of resonance 
parameters from differential cross sections of compound- 
nucleus reactions, 7:6000 (INIS-mf—6160) 
Simulation 
Simulation of processes of compound nuclei production and 
decay by the Monte-Carlo method, 7:6010 (INIS-mf—6160) 
COMPRESSED AIR STORAGE POWER PLANTS 


Technical and economic assessment of fluidized-bed-augmented 
compressed air energy-storage system. Volume III. 
Preconceptual design, 7:4013 (PNL—3686-Vol.3) 

Feasibility Studies 

Technica] and economic assessment of fluidized-bed-augmented 
compressed air energy-storage system. Volume III. 
Preconceptual design, 7:4013 (PNL—3686-Vol.3) 

Technology Assessment 

Technical and economic assessment of fluidized-bed-augmented 
compressed air energy-storage system. Volume III. 
Preconceptual design, 7:4013 (PNL—3686-Vol.3) 

COMPTON SPECTROMETERS 
Li-Drifted Ge Detectors 

Anticompton spectrometer and study of nuclear structure, 

7:5215 (INIS-mf—6160) 
Solid Scintillation Detectors 
Anticompton spectrometer and study of nuclear structure, 
7:5215 (INIS-mf—6160) 
COMPUTER CODES 
-spectra processing in experiments with a plunger chamber, 
7:6011 (INIS-mf—6160) 

Computer code for searching resonance parameters in analysis 
of proton elastic scattering and (p,n) reaction on nuclei with 
zero spin, 7:6001 (INIS-mf—6160) 

Computer programs - SRP well data file, 7:6594 (DPST—80- 
631) 

Software for a two-dimensional coincidence spectrometer with 
data compression, 7:5233 (INIS-mf—6160) 

A Codes 

Preparation of the neutron constants in the APAMAKO-2F 
system for solving the transport equation in the subgroup 
approximation, 7:4168 (FEI—1003) 

Codes 


Research and evaluation of biomass 
resources/conversion/utilization systems. Biomass allocation 
model. Volume I. Text and appendices A and B, 7:3528 
(DOE/ET/20611—12-Vol.1) 

Research and evaluation of biomass 
resources/conversion/utilization systems. Biomass allocation 
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model. Volume 2. Appendices C-E, 7:3529 
(DOE/ET/20611—12-Vol.2) 
C Codes 

Transient pressure build-up in the full pressure safety shell of 
watercooled nuclear reactors after a loss of coolant accident, 
7:4328 (AAEC-LIB/Trans—701) 

Comparative Evaluations 

DOE code comparison study: summary of results for Problem 
1, 7:3868 (DOE/SF/11459—1) 

DOE Code Comparison Project: summary of results for 
Problem 2. Radial flow to a well under single and two-phase 
conditions, 7:3869 (DOE/SF/11459—1) 

DOE Code Comparison: Problem 3 2-D flow to a well in 
fracture/block media, 7:3870 (DOE/SF/11459—1) 

DOE Code Comparison Project: summary of results for 
Problem 5, 7:3871 (DOE/SF/11459—1) 

Geothermal reservoir engineering code comparison project, 
7:3867 (DOE/SF/11459—1) 

D Codes 

Computer program to process data from a direct-current 
plasma-emission spectrometer (DCPEOES and subroutines), 
7:4818 (DOE/EV/10694—4) 

Three-dimensional neutron diffusion calculation code: 
DIFFUSION-ACE, 7:4049 (JAERI—1262) 

F Codes 

FACSIMILE code for calculating void swelling incorporating 
interactive and rate limitation options: version VS2, 7:6586 
(AERE-R—9729) 

Guide to the use of FLOORS - a computer program for the 
calculation of the dynamic nodal responses of damped, 
lumped-parameter systems, 7:4322 (SRD-R—171) 

G Codes 

Evaluation of core-debris accommodation within inner 
containment cell (GROWS.-2), 7:4261 (DOE/SF/71032— 
T35) 

R-matrix program "GIUSI" for the determination of resonance 
parameters from differential cross sections of compound- 
nucleus reactions, 7:6000 (INIS-mf—6160) 

H Codes 

Heliostat cost-analysis tool, 7:3722 (SAND—81-8031) 

User's guide to HELIOS: a computer program for modeling 
the optical behavior of reflecting solar concentrators. Part 
III. Appendices concerning HELIOS-code details, 7:3720 
(SAND—81-1562) 

M Codes 

MCDRAN-I: a computer code for the transient analysis of 

light water reactor fuel rods, 7:4289 (JAERI-M—8634) 
N Codes 

TOODY-NORML calculations of penetration events, 7:4972 

(SAND—81-2187) 
O Codes 

Reference commercial high-level waste glass and canister 
definition (ORIGEN-II computer codes), 7:3423 (PNL— 
3838) 

P Codes 

Description of the P3B and P3F programs, 7:4178 (ITEF— 
127(1980)) 

Environmental assessment model for shallow land disposal of 
low-level radioactive wastes: interim report (PRESTO 
(Prediction of Radiation Effects from Shallow Trench 
Operations)), 7:5445 (ORNL/TM—7943) 

Probability-based design of wood transmission structures. 
Volume 3: user’s manual POLEDA-80 - POLE Design and 
Analysis. Final report, 7:4033 (EPRI-EL—2040-Vol.3) 

Q Codes 

QUEST: a standard operator interaction subroutine, 7:6606 

(ORNL/CSD/TM—132) 
R Codes 

Improving the efficiency of refrigerators and heat pumps by 
using a nonazeotropic mixture of refrigerants, 7:4536 
(ORNL/Sub—81/7762/1) 

RADSOLVER: a computer program for calculating 
spectrally-dependent radiative heat transfer in solar cavity 
receivers, 7:3856 (SAND—81-8248) 

RELBND: REALP4 bounding program, 7:4293 
(K/CSD/TM—40) 


Image Processing 


S Codes 

Comparative evaluation of various optimization methods and 
the development of an optimization code system SCOOP, 
7:5983 (JAERI—1263) 

Computer program for three-dimensional nuclear and thermal- 
hydraulic analysis of BWR core: STEADY-ACE, 7:4050 
(JAERI—1264) 

Fast procedure for the exact computation of the performance 
of complex probabilistic systems, 7:6616 (UCRL—86032) 

Residential utility rate guide for SOLOCOST Data Bank 
Cities, 7:4491 (DOE/CS/30013—T5) 

SECTIO: a program for the determination of cross sectional 
properties of closed thin walled beams, 7:4918 (RISO-M— 
2159) 

STAPP: a statistical analysis and plotting package, 7:6299 
(EGG-EA—5495) 

T Codes 

Developing and upgrading of solar-system thermal-energy- 
storage simulation models. Final report, 7:3858 
(DOE/CS/34482—5) 

THERMIT: a computer program for three-dimensional 
thermal-hydraulic analysis of light-water-reactor cores. Final 
report, 7:4270 (EPRI-NP—2032) 

TOODY-NORML calculations of penetration events, 7:4972 
(SAND—81-2187) 

Validation 

Design and analysis tool validation, 7:3823 (SERI/TP—721- 

1327) 
W Codes 

Programmes associated with WIMS library tapes (WIMLIB; 
WIMCON; WINGAL; WIMRES; WIMMIX), 7:6585 
(AEEW-M—1783) 

Summary of WIMSD4 input option, 7:4078 (AEEW-M—1327) 

WIMS-E module W-COND, 7:4162 (AEEW-M—1772) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Coupling 
SNLA host-to-host transfer system, 7:6609 (SAND—81-2071C) 
Data Analysis 
Data analysis of a Terminal Switching Network, 7:6625 
(SAND—81-1749) 
Data Transmission 
SNLA host-to-host transfer system, 7:6609 (SAND—81-2071C) 
Manuals 

Introduction to the Central Scientific Computing Facilities, 

7:6618 (BNL—51432) 
Monitoring 

Data analysis of a Terminal Switching Network, 7:6625 

(SAND—81-1749) 
COMPUTER OUTPUT DEVICES 

Interface unit of the graphic display for the ES-1010 computer, 

7:5312 (ITEF—132(1980)) 
COMPUTERIZED CONTROL SYSTEMS 
Operation 

Carrier signal technology applied to solar collector field 

control, 7:3721 (SAND—81-2045C) 
Procurement 

Procurement documentation for the beam characterization 
subsystem: pyrheliometer, digitizer, MODACS III, video 
camera. RADL item No. 3-4, 7:3713 (DOE/SF/10499—T44) 


Towards a generalized computer control system: an analysis, 
7:6617 (UCRL—86339) 
COMPUTERS 
See also BESM COMPUTERS 
DIGITAL COMPUTERS 
MINSK COMPUTERS 
PROCESS COMPUTERS 
Data Processing 
Histogramming system for the ES-1010 computer, 7:5317 
(JINR—R-10-80-114) 


Image Processing 
Image compression using vector coding techniques. Final 
report, July 15-September 30, 1981, 7:6611 (UCRL—15406) 





Maintenance 
Evaluation of In-House versus Contract Computer Hardware 
Maintenance, 7:6587 (AGNS—35900-2.3-147) 
Photovoltaic Power Supplies 
Intermediate Photovoltaic System Application Experiment 
operational performance: executive summary. Volume 2. 
Newman Power Station, El Paso, Texas, 7:3694 (SAND— 
81-7100/2) 
CONCENTRATOR SOLAR CELLS 
Cooling Systems 
Active and passive cooling for concentrating photovoltaic 
arrays, 7:3663 (SAND—81-0530) 
F 
Advanced photovoltaic concentrator cells. Semi-annual 
technical progress report No. 1, December 1, 1980-May 31, 
1981, 7:3667 (SERI/PR—8058-2-T3) 
CONCRETES 
Compression Strength 
Coal Waste Artificial Reef Program, Phase 3. Volume 1. 
Summary report, 7:3182 (EPRI-CS—2009-Vol.1) 
Density 
Coal Waste Artificial Reef Program, Phase 3. Volume 1. 
Summary report, 7:3182 (EPRI-CS—2009-Vol.1) 
Impact Tests 
Materials Characterization Center meeting on impact testing of 
waste forms. Summary report, 7:3426 (PNL—4007) 


Coal Waste Artificial Reef Program, Phase 3. Volume 1. 
Summary report, 7:3182 (EPRI-CS—2009-Vol.1) 
CONNECTIONS 
See JOINTS 
CONNECTORS 
Coatings 
Direct current sputtered gold on a beryllium copper electrical 
connector, 7:4956 (BDX—613-2691) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSUMER PRODUCTS 
Certification 
Certification/enforcement: docket analysis (For energy 
efficiency labeling), 7:4404 (DOE/CS/23936—T3) 
Efficiency Standards 
Certification/enforcement: docket analysis (For energy 
efficiency labeling), 7:4404 (DOE/CS/23936—T3) 
Summary of certification/enforcement procedures and 
supporting analysis, 7:4490 (DOE/CS/23936—T1) 
Performance 
Executive summary of the economic analysis: technical support 
document for the proposed energy performance standards 
for consumer products, 7:4403 (DOE/CS/20334—T13) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CAPSULES 
CASKS 
PRESSURE VESSELS 
TANKS 


Reference commercial high-level waste glass and canister 
definition, 7:3423 (PNL—3838) 
Structural analysis of the TRansUranic PACkage Transporter 
(TRUPACT), 7:4920 (SAND—80-1680) 
Impact Tests 
Design and testing of wood containers for radioactive waste, 
7:4926 (UCRL—53136) 
Structural analysis of the TRansUranic PACkage Transporter 
(TRUPACT), 7:4920 (SAND—80-1680) 
Materials 
Reference commercial high-level waste glass and canister 
definition, 7:3423 (PNL—3838) 
Materials Testing 
Design and testing of wood containers for radioactive waste, 
7:4926 (UCRL—53136) 
CONTAINMENT BUILDINGS 
Classification 
Structural classification of nuclear-power-plant containment 
buildings, 7:4204 (SAND—81-1412C) 
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Tokamak building-design considerations for a large tokamak 
device, 7:6480 (CONF-811040—73) 
Missile Protection 
Tornado missile simulation and design methodology. Volume 
1: simulation methodology, design applications, and 
TORMIS computer code. Final report, 7:4268 (EPRI-NP— 
2005-Vol.1) 
Tornado missile simulation and design methodology. Volume 
2: model verification and data base updates. Final report, 
7:4269 (EPRI-NP—2005-Vol.2) 
Stress Analysis 
Category I structures program (PWR; BWR), 7:4297 (LA- 
UR—81-2776) 
Containment buckling program (PWR; BWR), 7:4296 (LA- 
UR—81-2775) 
Thermal Stresses 
Core-retention assessment program at Sandia National 
Laboratories, 7:4320 (SAND—81-2131C) 
CONTAINMENT SHELLS 
Pressure Gradients 
Transient pressure build-up in the full pressure safety shell of 
watercooled nuclear reactors after a loss of coolant accident, 
7:4328 (AAEC-LIB/Trans—701) 
CONTAINMENT SYSTEMS 
Hydrodynamics 
Additional pool-swell experiments on a 1/11.7-scale Mark I 
pressure-suppression model. Final report, 7:4271 (EPRI- 
NP—2058) 
Pressure Gradients 
Additional pool-swell experiments on a 1/11.7-scale Mark I 
pressure-suppression model. Final report, 7:4271 (EPRI- 
NP—2058) 
Risk Assessment 
Risk assessment of filtered-vented containment options for a 
BWR Mark I containment, 7:4309 (SAND—81-0996C) 
Temperature Gradients 
Additional pool-swell experiments on a 1/11.7-scale Mark I 
pressure-suppression model. Final report, 7:4271 (EPRI- 
NP—2058) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTINENTAL SHELF 
Natural Gas Deposits 
Final environmental impact statement proposed OCS oil and 
gas sales 67 and 69, 7:3257 (NP-—2900463) 
Final environmental impact statement: proposed OCS oil and 
gas sales 67 and 69, 7:3256 (NP—1904100) 
Petroleum Deposits 
Final environmental impact statement proposed OCS oil and 
gas sales 67 and 69, 7:3257 (NP—2900463) 
Final environmental impact statement: proposed OCS oil and 
gas sales 67 and 69, 7:3256 (NP—1904100) 
CONTRACT MANAGEMENT 
See PROGRAM MANAGEMENT 
CONTROL ELEMENTS 
Level Indicators 
Test report determining the location of hydraulically supported 
absorber balls in a shutdown assembly for LMFBR’s, 7:4219 
(DOE/SF/74028—T7) 
CONTROL EQUIPMENT 
Controllers for solar domestic hot-water systems, 7:3826 
(SERI/TR—98189-1A) 


Catalog of components for electric and hybrid vehicle 
propulsion systems, 7:4571 (DOE/NASA/0194—1) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also COMPUTERIZED CONTROL SYSTEMS 


ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
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Specifications 
Multipurpose computer-controlled scanning photometer, 7:5325 
(PNL—4081) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANT CLEANUP SYSTEMS 
Performance 
Preliminary design study of tritiated water adsorber in tritium 
removal system, 7:4202 (JAERI-M—8648) 
COOLANTS 
(See also specific coolant materials.) 


Field evaluation of chlorine monitoring techniques. Final 
report, 7:5455 (EPRI-EA—2070) 

COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also INTEGRATED COOLING SYSTEMS 

PASSIVE SOLAR COOLING SYSTEMS 


REACTOR COOLING SYSTEMS 
SOLAR COOLING SYSTEMS 


Biological Effects 
Effects of entrainment of zooplankton at three mid-Atlantic 
power plants, 7:4031 (NP—2900131) 
Water Pollution 
Halogenated organics study for Allen, Kingston, and Shawnee 
steam plants, 7:4023 (EPA—600/7-81-094) 
COOLING TOWERS 
Plumes 
Influence of water droplets from a cooling tower vapour cloud 
on the deposition of radioactive compounds from waste 
plumes from nuclear power stations, 7:4184 (WINDSCALE- 
TRANS—849) 
COPPER 
Activation Analysis 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Grand Forks NTMS Quadrangle, North Dakota; 
Minnesota, 7:3323 (K/UR—148) 
Catalytic Effects 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1981-October 31, 1981, 7:3176 
(DOE/PC/30252—TS5) 

Chemical Analysis 

Study of chemiluminescent catalytic reaction in luminol- 
copper-hydrogen peroxide system. II. Photoelectric method 
of studying the effect of copper concentration, 7:4854 
(UCRL-Trans—11713) 

Creep 

Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1981-December 31, 
1981, 7:4657 (DOE/ER/10570—2) 

Desorption 

Thermal-desorption measurements for estimating bakeout 
characteristics of vacuum devices, 7:5326 (SAND—81- 
1372C) 

Electrodeposition 

Copper pyrophosphate/PY61H plating bath: chemical 
variables, synergism, and electrodeposition mechanism. 
Topical report, 7:4952 (BDX—613-2665) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for St. Michael Quadrangle, Alaska, 7:3321 (GJBX— 
322-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for O’Neill NTMS Quadrangle, South Dakota; 
Nebraska, 7:3320 (GJBX—307-81) 

Erosion 

Fundamental studies of erosion for coal-gasification systems. 
Annual progress report, July 1, 1980-April 30, 1981, 7:3133 
(DOE/ER/10468—T1) 

Heavy Ion Reactions 

Energetic neutron spectrometry. Final report, January 1, 1978- 

December 31, 1980, 7:6037 (DOE/EV/02231—1) 


Holmium 165 Target 
Prompt ‘y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 (INDC(YUG)— 
6/L) 
Ton Collisions 
Electron vacancy production in near-symmetric collisions of 
100 Mev copper ions, 7:5725 (ANU-P—771) 
Neutron Reactions 
Prompt ‘y-ray spectra and integrated cross sections for the 
radiative capture of 14 MeV neutrons for 28 natural targets 
in the mass region from 12 to 208, 7:6115 (INDC(YUG)— 
6/L) 
Permeability 
Deuterium trapping by impurities in copper, 7:4949 (SAND— 
81-1888C) 
Studies of materials exhibiting low tritium permeation rates, 
7:4720 (UCRL—86038) 
Physical Radiation Effects 
Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:4646 
(AD-A—093743) 
Effect of ion irradiation on thermo-emf of some metals, 7:4700 
(JINR—18-80-42) 
Plating 
Development of technique for AR coating and nickel and 
copper metallization of solar cells: FPS project product 
development. Quarterly technical report No. 1, May 15- 
September 30, 1981, 7:3660 (DOE/JPL/955986—1) 
Proton Reactions 
a* -meson production in low-energy proton collisions with 
carbon and copper nuclei, 7:6052 (JINR—1-80-294) 
Specific Heat 
Specific heat of copper at temperatures below 0.2 K, 7:4731 
COPPER 63 TARGET 
Oxygen 16 Reactions 
Statistical model analysis for the deexcitation of the Rb 
formed by the *O+®Cu and **S+ “Sc compound nucleus 
reaction, 7:6090 (IPNO-PhN—80-14) 
COPPER 64 
Processes 
Separation of copper-64 from copper phthalocyanine, 7:4897 
(IEA-DT—152) 


Reaction 

Separation of copper-64 from copper phthalocyanine, 7:4897 

(IEA-DT—152) 
COPPER 64 TARGET 
Alpha Reactions 

Method of accuracy estimation of the rigid nucleus-pro ectile 
approximation, 7:6057 (JINR—R-2-80-53) 

Projectile fragmentation processes in *He-nucleus interactions 
at 4.5 GeV/c per incident nucleon, 7:6054 (JINR—E-1- 
12730) 

Carbon 12 Reactions 

Determination of cross sections for ‘*C-nucleus interactions at 
4.5 GeV/c per incident nucleon momentum, 7:6053 (JINR— 
E-1-12713) 

COPPER 65 TARGET 
Proton Reactions 
Threshold phenomena, 7:5831 (ITEP—102(1980)) 
COPPER 66 
High Spin States 
Two-nucleon high-spin states in odd-odd copper: the *Cu 
case, 7:6107 (ISN—80-04) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Coatings 
Direct current sputtered gold on a beryllium copper electrical 
connector, 7:4956 (BDX—613-2691) 
Corrosion 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials, 7:3742 (CONF- 
800633—(Vol.1)) 
Cerrosion Protection 
Development and testing of an anti-corrosive additive for 
alcohol fuels, 7:4587 (CONF-801030—(Vol.1)) 





Electric Conductivity 
Development of cryostabilized NbsSn-Cu superconducting 
wire using the in situ process, 7:4698 (IS-M—341) 
Optimization of in situ NbsSn-Cu wire, 7:4699 (IS-M—342) 
COPPER BASE ALLOYS 


See also BRONZE 
TUNGSTEN BRONZE 


Corrosion Resistance 
Evaluation of copper-nickel alloys for OTEC applications, 
7:3728 (ANL/OTEC-BCM—019) 
Erosion 
Fundamental studies of erosion for coal-gasification systems. 
Annual progress report, July 1, 1980-April 30, 1981, 7:3133 
(DOE/ER/10468—T1) 
Evaluation 
Evaluation of copper-nickel alloys for OTEC applications, 
7:3728 (ANL/OTEC-BCM—019) 


Properties 
Neutron and X-ray small angle scattering (S.A.S.) study of the 
amorphous alloy Tbsub(.25)Cusub(.75), 7:4740 (CEA- 
CONF—5303) 
Neutron Diffraction 
Neutron and X-ray small angle scattering (S.A.S.) study of the 
amorphous alloy Tbsub(.25)Cusub(.75), 7:4740 (CEA- 
CONF—5303) 
X-Ray Diffraction 
Neutron and X-ray small angle scattering (S.A.S.) study of the 
amorphous alloy Tbsub(.25)Cusub(.75), 7:4740 (CEA- 
CONF—5303) 
COPPER COMPLEXES 
Chemiluminescence 
Study of chemiluminescent catalytic reaction in luminol- 
copper-hydrogen peroxide system. II. Photoelectric method 
of studying the effect of copper concentration, 7:4854 
(UCRL-Trans—11713) 
Study of chemiluminescent catalytic reaction in the luminol- 
copper-hydrogen peroxide system. III. Photoelectric method 
of studying effect of pH and ammonia concentration, 7:4871 
(UCRL-Trans—11712) 
COPPER IONS 
Collisions 
Electron vacancy production in near-symmetric collisions of 
100 Mev copper ions, 7:5725 (ANU-P—771) 
COPPER SELENIDES 
Deposition 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, January 1-March 31, 
1978, 7:3643 (DOE/ET/20412—T4) 


Cadmium sulfide/copper ternary heterojunction cell research. 
Technical progress report No. 2, January 1, 1978-March 31, 
1978, 7:3645 (DOE/ET/20414—T7) 
COPPER SULFIDE SOLAR CELLS 
Efficiency 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Semi-annual report, January 1, 1978-June 30, 1978, 7:3646 
(DOE/ET/20430—T1) 
Mathematical Models 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Semi-annual report, January 1, 1978-June 30, 1978, 7:3646 
(DOE/ET/20430—T1) 
Stability 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Semi-annual report, January 1, 1978-June 30, 1978, 7:3646 
(DOE/ET/20430—T1) 
COPPER SULFIDES 
Sputtering 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 3, March 1-May 31, 1978, 
7:3638 (DOE/CS/20024—T3) 
CORE CATCHERS 
Comparative Evaluations 
Core-retention assessment program at Sandia National 
Laboratories, 7:4320 (SAND—81-2131C) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
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CORROSION PRODUCTS 
Laboratory investigations on transport and solubility of 
corrosion products of stainless steel (1X18H10T) under the 
conditions of a PWR primary circuit, 7:4725 (ZfK—412) 
CORROSION RESISTANT ALLOYS 
Production 
Investigation of techniques for the preparation of high- 
temperature alloys capable of forming protective silica 
scales. Final report (Fe and Ni based alloys containing SiC 
particles), 7:4663 (EPRI-PE—2034) 
COSMIC DUST 


Isothermal cloud contraction by the increasing outer pressure, 
7:5708 (ITF—80-61R) 
COSMIC GAMMA SOURCES 
Gamma radiation associated to stellar formation in the galaxy 
(cosmic ray astronomy), 7:5698 (CEA~-CONF—5250) 
COSMIC GASES 
Equations of Motion 
Gas sweeping from central regions of galaxies with active 
nuclei, 7:5707 (ITF—80-27R) 
COSMIC NUCLEI 
Chemical Composition 
HEAO-3 French-Danish cosmic ray spectrometer. Preliminary 
results on the elemental abundances of cosmic ray nuclei in 
the iron peak, 7:5697 (CEA-CONF—5248) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Chemical Composition 
High-resolution observations of the isotopic composition of 
carbon and silicon in the galactic cosmic rays, 7:5715 
Confinement 
Cosmic-ray self-confinement in the hot phase of the interstellar 
medium, 7:5691 (CEA-CONF—5241) 
Meetings 
Ninth conference on cosmophysics in Leningrad. Proceedings 
of seminar on interaction of cosmic rays with atmosphere, 
7:5699 (INIS-mf—6287) 
Shock Waves 
Cosmic-ray injection into shock-waves, 7:5692 (CEA-CONF— 
5242) 
COSMIC RAY SOURCES 
Cosmic rays from regions of star formation: I. The Carina 
complex, 7:5694 (CEA-CONF—5244) 
Cosmic rays from regions of star formation: III. The role of T- 
Tauri stars in the Rho Oph cloud, 7:5695 (CEA-CONF— 
5246) 
Wolf-Rayet stars and the origin of the **Ne excess in cosmic 
rays, 7:5696 (CEA-CONF—5247) 
COSMIC RAY SPECTROMETERS 
HEAO-3 French-Danish cosmic ray spectrometer. Preliminary 
results on the elemental abundances of cosmic ray nuclei in 
the iron peak, 7:5697 (CEA-CONF—5248) 
COSMIC X-RAY SOURCES 
Computerized Simulation 
Numerical simulation of the magnetospheric gate model for the 
x-ray bursters, 7:5711 (LA-UR—81-2685) 
COSMOLOGICAL MODELS 
Metrics 
Effect of quantized fields on the space-time metric in 
cosmology, 7:6317 (ITF—80-24-R) 
COSMOS 
See UNIVERSE 
COULOMB FIELD 
Stability 
Stability of particle-like formations. 1. Scalar electrodynamics. 
The stability of the Coulomb field of an external source, 
7:5933 (JINR—R-2-12941) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING CIRCUITS 
Data Acquisition Systems 
Dedicated EPROM-based computer for distributed 
instrumentation control, 7:5330 (UCRL—86022) 
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COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLED CHANNEL THEORY 
Cross Sections 
Dynamics of the coupled channels, 7:5965 (ITEP—104(1980)) 
R Matrix 


Coupled channel potentials of the Bargmann type, 7:6217 
(JINR—R-2-80-588) 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CP INVARIANCE 
General classical solutions in the CPsup(n-1) model, 7:5881 
(LAPP-TH—17) 
Properties of general classical CPsup(n-1) solutions, 7:5883 
(LAPP-TH—21) 
CRACK PROPAGATION 
Mathematical Models 
Calculation of scattering of elastic waves from flat cracks, 
7:4914 (LA-UR—81-3265) 
CRACKS 
Meetings 
Fracture concepts and nondestructive examination, 7:4691 
(INIS-mf—6411) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 


Chemical Composition 
Industrial hygiene and occupational medicine experiences in 
the coke and coal chemical industries, 7:3227 (CONF- 
801143—) 
ic Properties 
Industrial hygiene and occupational medicine experiences in 
the coke and coal chemical industries, 7:3227 (CONF- 
801143—) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRNL MP TANDEM ACCELERATOR 
Beam Transport 
Beam-transport system for high-resolution heavy-ion 
spectroscopy, 7:5099 (IPNO-PhN—80-08) 
Heavy Ion S 
Beam-transport system for high-resolution heavy-ion 
spectroscopy, 7:5099 (IPNO-PhN—80-08) 
CROSS SECTIONS 


See also DIFFERENTIAL CROSS SECTIONS 
INTEGRAL CROSS SECTIONS 


Charge Exchange 
Ion charge-exchange cross sections in the processes of injection 
and acceleration and calculations of charge-exchange targets, 
7:5065 (INIS-mf—6121) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC BUBBLE CHAMBERS 
Deuterium Target 
Deuterium track-sensitive target in a hydrogen bubble 
chamber, 7:5262 (JINR—13-80-403) 
Multiwire Proportional Chambers 
System of multiwire proportional chambers at the separated 
particle channel for the Mirabelle bubble chamber, 7:5177 
(IFVE-OP—80-110) 
CRYOPUMPS 
Performance 
Cryogenic high-vacuum sorption traps, 7:6519 (KFTI—78-25) 
GSV-type helium superhigh-vacuum condensate pumps of 100- 
6000 1/s evacuation rate, 7:6520 (KFTI—78-25) 
Service life of condensate pumps, 7:6518 (K FTI—78-25) 
Performance Testing 
Study on condensation-sorption forevacuum and high-vacuum 
traps, 7:6517 (KFTI—78-25) 


CYCLONE SEPARATORS 
Performance 


Specifications 
Electric-arc sorption superhigh-vacuum pump with nitrogen 
cooling of active-metal condensation surface, 7:6516 
(KFTI—78-25) 
CRYSTAL DEFECTS 
Perturbed Angular Correlation 
Perturbed angular correlation technique and study of crystal 
defects, 7:6287 (INIS-mf—6160) 
CRYSTAL LATTICES 
Neutron Diffraction 
Quality inspection of sample crystals by line shape analysis of 
neutron Bragg reflections, 7:6252 (INR—1874/2/PS/A) 
Particle Tracks 
Identification of heavy nucleus tracks and structure defects in 
natural crystals, 7:6290 (JINR—R-14-80-715) 
ion 
Renormalization group and the Anderson model of disordered 
systems, 7:6285 (INIS-mf—6084) 
CRYSTAL MODELS 
(For theories only.) 
Grain Boundaries 
Computer simulation of crystal boundaries and their interaction 
with point defects, 7:6291 (KFTI—80-9) 
CRYSTAL-PHASE TRANSFORMATIONS 
Quantum Mechanics 
Pressure and the study of quantum effects at structural phase 
transitions, 7:4787 (SAND—81-1306C) 
CRYSTALS 
See also MONOCRYSTALS 


Channeling 
High energy particle channeling, 7:6235 (EFI—364(22)-79) 
Positron Channeling 


High energy particle channeling, 7:6235 (EFI—364(22)-79) 


Fluidized-Bed Combustion 
Design, construction, operation and evaluation of a prototype 
anthracite culm combustion boiler unit. Facility test plan: 
startup & shakedown, parametric studies & long term 
operation, 7:4967 (CW-WR—78-036.45A) 
CYCLIC ACCELERATORS 


See also BETATRONS 
CYCLOTRONS 
LINEAR ACCELERATORS 
SYNCHROCYCLOTRONS 
SYNCHROTRONS 


Beam Dynamics 
Correction of the horizontal closed orbit at all energies, 7:5044 
(LA-tr—81-35) 
Delay Circuits 
Controlled eight-channel unit of pulse delays, 7:5101 SINR— 
9-80-99) 
Synchronization 
Controlled eight-channel unit of pulse delays, 7:5101 INR— 
9-80-99) 
CYCLOALKENES 
Dehydrogenation 
Surface studies of nickel (Cyclohexene; 1,3-cylohexadiene; 1,4- 
cyclohexadiene, trimethyphosphine), 7:4862 (LBL—13072) 
Reactions 


Dynamics and mechanisms of catalytic processes and hot 
chemistry. Progress report, March 1, 1981-February 28, 
1982, 7:4876 (DOE/ER/02190—2) 
Physical Radiation Effects 
Irradiation induced disorder in organic conductors, 7:4771 
(CEA-CONF—5434) 
CYCLOHEXANE 
Dehydrogenation 
Surface studies of nickel, 7:4862 (LBL—13072) 
CYCLONE SEPARATORS 
Modifications 
Novel methods for respirable dust removal. Final report, 
7:4019 (DOE/EV/10143—1) 
Performance 
1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume I. Plant description and 
summary of results. Final report, 7:4014 (DOE/ET/10423— 
1101) 





1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume II. Test data. Final report, 
7:4015 (DOE/ET/10423—1102) 

1000 hour test programme in a pressurised fluidised bed 
combustion facility. Volume III. Combustor emissions and 
hot gas clean-up. Final report, 7:4016 (DOE/ET/10423— 
1103) 

Fossil-energy. Quarterly report, April 1, 1981-June 30, 1981, 
7:3209 (IS—4775) 

Performance Testing 

Novel methods for respirable dust removal. Final report, 

7:4019 (DOE/EV/10143—1) 
CYCLOTRON INSTABILITY 

Electron cyclotron instabilities of finite pressure 
inhomogeneous plasma in crossed fields, 7:6424 (ITF—79-87- 
R) 

Theory of the ion cyclotron plasma turbulence with the 
transverse current, 7:6434 (KFTI—80-42) 

CYCLUTRONS 


See also ISOCHRONOUS CYCLOTRONS 
JINR CYCLOTRONS 
TRIUMF CYCLOTRON 
VARIABLE ENERGY CYCLOTRONS 


Cavity Resonators 
Choice, calculation and modelling of accelerating resonators of 
supercyclotron, 7:5012 (JINR—9-80-46) 
ERS 


Heat Transfer 
Heat transfer from a cylinder in cross-flow of a bubble gas- 
liquid mixture, 7:4940 (INIS-SU—15) 
Two-Phase Flow 
Heat transfer from a cylinder in cross-flow of a bubble gas- 
liquid mixture, 7:4940 (INIS-SU—15) 


D 


DARRIEUS ROTORS 
Aerodynamics 


Aerodynamic performance of the DOE/Sandia 17-m-diameter 
vertical-axis wind turbine, 7:3933 
Fatigue 
Approach to the fatigue analysis of vertical-axis wind-turbine 
blades, 7:3931 (SAND—81-2130) 
Stress Analysis 
Approach to the fatigue analysis of vertical-axis wind-turbine 
blades, 7:3931 (SAND—81-2130) 
Turbine Blades 
Approach to the fatigue analysis of vertical-axis wind-turbine 
blades, 7:3930 (SAND—81-1949) 
DATA ACQUISITION 
Meetings 
Summary of the activities of the subgroup on data acquisition 
and processing, 7:6588 (BNL—30169) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Data acquisition and analysis for LT-4, 7:6396 (INIS-mf—6424) 
MFTF-B plasma-diagnostics-system instrumentation and data- 
acquisition system, 7:6460 (UCRL—86109) 
Computers 
Dedicated EPROM-based computer for distributed 
instrumentation control, 7:5330 (UCRL—86022) 
Design 
Design issues and current state of the MFTF distributed 
database management system, 7:6461 (UCRL—86119) 
Fiber Optics 
Results of studies of fiber-optic links for MFTF, 7:6562 
(UCRL—86065) 


Analog data acquisition with the IEEE-488 bus, 7:6593 (DP— 
1614) 
Procurement 
Procurement documentation for the beam characterization 
subsystem: pyrheliometer, digitizer, MODACS III, video 
camera. RADL item No. 3-4, 7:3713 (DOE/SF/10499—T44) 
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Programming Languages 
Programming language for applied systems of experiment 
automation, 7:6600 (JINR—R-10-80-423) 
DATA ANALYSIS 
Meetings 
Summary of the activities of the subgroup on data acquisition 
and processing, 7:6588 (BNL—30169) 
DATA BASE MANAGEMENT 
Document inventory control and information retrieval, 7:6626 
(SAND—81-2534C) 
Performance evaluation of data-base machine architectures, 
7:6623 (LBL—12918) 
SEEDIS project: a summary overview, 7:5468 (PUB—424) 
DATA PROCESSING 


See also DATA PROCESSING 
SPECTRA UNFOLDING 


Algorithms 
Multiprocessor sort-merge join algorithm for relational data 
bases, 7:6627 (UCRL—85674) 
Manuals 
ISDMS (Release 1.2) (a scientific data management system), 
7:6596 (EGG-IS—5528) 
Programming Languages 
University of Illinois project on language analysis for 
Lawrence Livermore National Laboratory. Final report, 
7:6612 (UCRL—15412) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION 
Equipment Interfaces 
Interface unit for intercomputer communication on the ITEF 
mini-computers, 7:5311 (ITEF—131(1980)) 
DAUGHTER PRODUCTS 
Radiation Monitoring 
Instrumentation for a radon research house, 7:5416 (LBL— 
12564) 
DAYLIGHTING 
Design 
Daylighting as a design and energy strategy: overview of 
opportunities and conflicts, 7:4500 (LBL—13171) 
Energy Conservation 
Daylighting as a design and energy strategy: overview of 
opportunities and conflicts, 7:4500 (LBL—13171) 
DC TO AC INVERTERS 
See INVERTERS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY 
See also BETA DECAY 
BETA-PLUS DECAY 
INTERNAL CONVERSION 
Hydrodynamic Model 
Hydrodynamic model of highly excited nuclei, 7:6190 (IAE— 
3249/2) 
Mathematical Models 
Consistent treatment of ground deposition together with 
species growth and decay during atmospheric transport, 
7:5406 (CONF-801064—) 
DECHANNELING 
See CHANNELING 
DECISION TREE ANALYSIS 
Computer Codes 
NITPACK: a numerical interactive tree package, 7:6605 
(ORNL/CSD—89) 
DECOMMISSIONING 


Nuclear facility decommissioning and site remedial actions: a 
selected bibliography, 7:3419 (ORNL/EIS—154/Vol.2) 

Nuclear Facilities Decommissioning and site remedial actions: 
a selected bibliography. Vol. 2, 7:3457 (ORNL-EIS— 
154/V2) 

Radiation Protection 

Radiation protection during backfitting or dismantling work in 

the controlled area of nuclear facilities, 7:3451 (FS—79-20-T) 
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DECONTAMINATION 


Nuclear facility decommissioning and site remedial actions: a 
selected bibliography, 7:3419 (ORNL/EIS—154/Vol.2) 
Nuclear Facilities Decommissioning and site remedial actions: 
a selected bibliography. Vol. 2, 7:3457 (ORNL-EIS— 
154/V2) 
DEEP INELASTIC SCATTERING 
Bethe-Salpeter Equation 
Bethe-Salpeter models and asymptotic freedom, 7:5963 (INIS- 
SU—3) 
Scale Invariance 
Scale invariant behaviour in deep inelastic domain and 
asymptotics on the light cone, 7:5902 (INIS-SU—3) 
DEER 
Radionuclide Kinetics 
Distribution of plutonium and americium in human and animal 
tissues after chronic exposures, 7:5598 (INIS-mf—5876) 
DEFORMED NUCLEI 
Alpha Decay 
Favored alpha transitions in deformed nuclei, 7:6208 (INIS- 
mf—6160) 
Energy-Level Transitions 
Bandmixing and the IBA, 7:6130 (BNL—30176) 
Heavy Ion Reactions 
Calculations of the continuum ‘y-ray spectra in (HI,xn) 
reactions, 7:6133 (CENBG—8015) 
DEGRADATION (NUCLEAR) 
See DECAY 
DEHUMIDIFIERS 
Coefficient of Performance 
Calculation of theoretical coefficients of performance for an 
improved mechanical dehumidifier, 7:4494 
(DOE/SF/11505—T7) 
DELAY CIRCUITS 
Identification for four-particle nuclear reactions, 7:5998 (INIS- 
mf—6160) 
DELTA FUNCTION 
Asymptotic Solutions 
Quasi-extended asymptotic functions, 7:6351 (JINR—E-5- 
13020) 
Functional Analysis 
Extended asymptotic functions - some examples, 7:6350 
(JINR—E-5-13019) 
DELTA-1236 RESONANCES 
Particle Production 
Study on the 7p and 77 interactions in the 2-prong events of 
the zr* p reaction at Psub(zsup(+))=3.05 GeV/c, 7:5795 
(IAE—3241/1) 
Structure Functions 
A** (1232)-contribution to the anti pp + p + X reaction in the 
region of triple Regge analysis, 7:5817 (IFVE-OEIPK—80- 
95) 


DEMOGRAPHY 
See also SOCIOLOGY 
Information Systems 
SEEDIS project: a summary overview, 7:5468 (PUB—424) 
DENITRIFICATION 
Catalysts 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

June-August 1981, 7:3134 (DOE/ET/10495—T3) 
DENMARK 

Order No. 493 of 8 September 1977 on dental X-ray 
installations for intraoral radiography using voltages not 
exceeding 70 kV, 7:5549 (INIS-mf—6243) 

Radiation Protection Laws 

Order No. 58 of 20 February 1978 on X-ray apparatus etc. 
used for educational purposes in schools and at seminars and 
courses, 7:5620 (INIS-mf—6244) 

Order No. 59 of 20 February 1978 on radiotherapy installations 
using voltages not exceeding 50 kV (superficial 
radiotherapy), 7:5550 (INIS-mf—6245) 

Wind Turbines 

Test plant for and a survey of small Danish windmills, 7:3921 

(RISO-M—2193) 


DENTISTRY 
Radiation Protection Laws 
Order No. 493 of 8 September 1977 on dental X-ray 
installations for intraoral radiography using voltages not 
exceeding 70 kV, 7:5549 (INIS-mf—6243) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITION 
Mathematical Models 
Consistent treatment of ground deposition together with 
species growth and decay during atmospheric transport, 
7:5406 (CONF-801064—) 
DESERTS 
Corrosive Effects 
Characterization of the corrosion environment of the desert 
near Barstow, California, 7:3724 (SAND—81-8252) 
DESIGN BASIS ACCIDENTS 
Thermal Stresses 
Theoretical and experimental studies of non-linear structural 
dynamics of fast breeder reactor fuel elements, 7:4305 
(RISLEY-Trans—4193) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETERGENTS 
Biological Effects 
Standardization of the rabbit-eye test for examining the irritant 
effect of detergents, 7:5663 (ORNL-tr—4790) 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS 


MC3121 cable-to-header bond-failure study, 7:5340 (MLM— 
2879-OP) 


Hazard classification assessment for the MC3423 detonator 
shipping package, 7:5342 (MLM-MU—81-70-0002) 


Hazard classification assessment for the MC3423 detonator 
shipping package, 7:5342 (MLM-MU—81-70-0002) 
DE 
Diffusion 
Deuterium trapping by impurities in copper, 7:4949 (SAND— 
81-1888C) 
Isotopic Exchange 
Coal transformation chemistry. Sixth quarterly progress report, 
7:3143 (DOE/PC/30088—6) 
Muonic Atoms 
Measurement of residual polarization of negative muons in 
gaseous hydrogen, 7:5768 (JINR—R-1-80-539) 
Quasipotential equation for muonic atoms of hydrogen 
isotopes, 7:5770 (JINR—R-4-13047) 
Muonic Molecules 
Kinetics of processes of the muon catalysis in the molecular 
mixture of deuterium and tritium, 7:6429 (JINR—R-4-12910) 
Muons Minus 
Measurement of residual polarization of negative muons in 
gaseous hydrogen, 7:5768 (JINR—R-1-80-539) 
DEUTERIUM COMPOUNDS 
Superlattices 
Deuterium superlattice formation in lanthanum trideuterides: 
the nuclear magnetic resonance evidence, 7:4756 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Antiproton Reactions 
Antinucleon-deuteron interaction near threshold, 7:6211 
(ITEP—127(1979)) 
Deuteron Reactions 
Study on the ‘He nucleus bound states and phases of the 
S’He+n, *H+p, d+d elastic and inelastic scattering by 
oscillator function basis, 7:6023 (INIS-mf—6160) 





Hyperon Reactions 
A-d scattering, 7:6045 (INIS-mf—6160) 
Pion Plus Reactions 
Measurements of the differential cross section for the 7* d — 
pp reaction from 80 to 417 MeV, 7:6016 (DOE/ER/05861— 
Tl) 
Pion scattering from 7H, *He and ‘He, 7:6014 
(DOE/ER/05861—T1) 
Pion Reactions 
Study of low-energy pion-deuteron scattering in the method of 
evolution with respect to coupling constant, 7:6027 (JINR— 
E-4-80-28) 
Proton Reactions 
Experimental set-up for exclusive study of dp interactions with 
cumulative proton output, 7:5802 (JINR—1-80-361) 
Tensor polarization in the pd backscattering at intermediate 
energies, 7:6213 (JSINR—E-2-80-518) 
DEUTERON REACTIONS 
Alpha 


Spectroscopy 
Alpha-spectroscopic factors for the Te(d,*Li)Sn and 
Sn(d,*Li)Cd reactions in the IBA model, 7:6226 (UM-P— 
80/60) 
Alpha-Transfer Reactions 
First excited O* states in the germanium isotopes via the 
Se(d,*Li) reaction, 7:6103 (DOE/ER/02706—T1) 
Elastic Scattering 
Approximate description of multiple scattering in nucleus- 
nucleus collisions at high energies, 7:6055 (JINR—E-2-80-96) 
Study on the ‘He nucleus bound states and phases of the 
*He+n, *H+p, d+d elastic and inelastic scattering by 
oscillator function basis, 7:6023 (INIS-mf—6160) 
Inelastic Scattering 
Study on the *He nucleus bound states and phases of the 
*He+n, *H+p, d+d elastic and inelastic scattering by 
oscillator function basis, 7:6023 (INIS-mf—6160) 
Multiple Scattering 
Approximate description of multiple scattering in nucleus- 
nucleus collisions at high energies, 7:6055 (JINR—E-2-80-96) 
Multiplicity 
Dispersions of the multiplicity distributions in the interactions 
of deuterons and alpha particles with emulsion nuclei at 4.5 
GeV/c per nucleon, 7:6122 (JINR—R-1-12869) 
Pickup Reactions 
Proton pick-up on Ga, Ge and As isotopes, 7:6106 (IPNO-T— 
78-04) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Backscattering 
Tensor polarization in the pd backscattering at intermediate 
energies, 7:6213 (JINR—E-2-80-518) 
Electromagnetic Form Factors 
Quasipotential equation for muonic atoms of hydrogen 
isotopes, 7:5770 (JINR—R-4-13047) 
Nucleon-Nucleon Potential 
Application of potential, 7:6223 (UM-P—78/91) 
Nucleon-nucleon potential, 7:6221 (UM-P—78/78) 
Spectroscopic Factors 
Sum rules for spectroscopic factors of d, t, "He, ‘He in heavy 
spherical nuclei, 7:6150 (INIS-mf—6160) 
Wave Functions 
Application of potential, 7:6223 (UM-P—78/91) 
DEVONIAN SHALES 
See BLACK SHALES 
DIABETES MELLITUS 
Therapy 


Implantable, remotely-programmable insulin infusion system, 
7:5556 (SAND—81-2152) 
DIAL PAINTERS 
Radiation Doses 
Simple method for collection of HTO from air, 7:5502 (INIS- 
mf—5876) 
DIAMONDS 
Crystal Structure 
Structural investigation of thin films of diamondlike carbon, 
7:4799 
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Electron Channeling 
Quasichromatic y radiation on electron channeling in 
monocrystals, 7:6240 (INIS-mf—6160) 
DIBENZOPYRROLES 
See CARBAZOLES 
DIELECTRIC MATERIALS 
Charged-Particle Transport 
Electric field effect on electron transport in dielectric 
materials, 7:6248 (INIS-SU—S) 
Physical Radiation Effects 
Time variations in the spatial distribution of ions in liquid 
dielectric materials, 7:6288 (INIS-SU—S) 
DIELECTRIC TRACK DETECTORS 
Accuracy 


Methodical aspects of particle decay detection with lifetime 
H<=10~"*s in nuclear photoemulsions, 7:5266 (JINR—R-1- 
13037) 

Meetings 
Short-term study meeting on solid state track detection of 
radiations, 7:5277 (KURRI-TR—190) 
Particle Tracks 
Projection of tracks into D4, 7:5168 (DOE/ER/40025—3) 
Performance 

Spectrometric characteristics of some types of track solid-state 

detectors, 7:5203 (INIS-mf—6160) 
Readout Systems 

Spark counting technique with an aluminium oxide film, 7:5189 

(INIS-mf—5876) 


Projection of tracks into D4, 7:5168 (DOE/ER/40025—3) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Cost 
Results of FY 1979 project appraisal. Appendix D. Vol. II: 
heat-engines worksheets (cont'd), 7:4357 (DOE/ET/15078— 
T15) 


Investigations and results with MWM pilot-ignition ethanol 
combustion system, 7:4599 (CONF-801030—(Vol.1)) 

Results of MAN-FM diesel engines operating on straight 
alcohol fuels, 7:4556 (CONF-801030—(Vol.2)) 

Diesel Fuels 

Effect of heated diesel fuel on particulate generation and fuel 
consumption for a Deutz F6L 912W engine, 7:4911 
(ERP/ERL—80-65(TR)) 

Environmental Impacts 

Results of FY 1979 project appraisal. Appendix D. Vol. II: 
heat-engines worksheets (cont'd), 7:4357 (DOE/ET/15078— 
T15) 

Evaluation 

Combined power and space heating in industry, 7:4535 (NP— 

2900251) 
Exhaust Gases 

Brazilian evolution of alcohol on automotive use and its air 
pollution concerns, 7:4631 (CONF-801030—(Vol.2)) 

Effect of heated diesel fuel on particulate generation and fuel 
consumption for a Deutz F6L 912W engine, 7:4911 
(ERP/ERL—80-65(TR)) 

Fuel economy and exhaust emissions characteristics of diesel 
vehicles: test results of a prototype Fiat 131 NA 2.4 liter 
automobile, 7:4563 (DOE/NASA/2817—1) 

Methanol-diesel engine with minimum pilot injection quantity, 
7:4601 (CONF-801030—(Vol.2)) 

Performance and aldehyde emissions of a surface ignition 
alcohol engine and comparison with spark ignition engines, 
7:4603 (CONF-801030—(Vol.2)) 

Utilization of alcohol as a fuel in diesel engines, 7:4608 
(CONF-801030—(Vol.2)) 

Fuel Consumption 

Effect of heated diesel fuel on particulate generation and fuel 
consumption for a Deutz F6L 912W engine, 7:4911 
(ERP/ERL—80-65(TR)) 

Fuel Economy 

Experiments with alcohol/diesel fuel blends in compression- 
ignition engines, 7:4605 (CONF-801030—(Vol.2)) 
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Fuel economy and exhaust emissions characteristics of diesel 
vehicles: test results of a prototype Fiat 131 NA 2.4 liter 
automobile, 7:4563 (DOE/NASA/2817—1) 

Fuel Injection Systems 

Fuel system for dual-fuel operation of an automotive diesel, 
7:4607 (CONF-801030—(Vol.2)) 

Methanol-diesel engine with minimum pilot injection quantity, 
7:4601 (CONF-801030—(Vol.2)) 

Operation of a heavy-duty truck diesel engine on unstabilized 
methanol/diesel fuel emulsion and preliminary demonstration 
road test data, 7:4602 (CONF-801030—(Vol.2)) 

Utilization of alcohol as a fuel in diesel engines, 7:4608 
(CONF-801030—(Vol.2)) 


Fuel Substitution 


Brazilian evolution of alcohol on automotive use and its air 
pollution concerns, 7:4631 (CONF-801030—(Vol.2)) 

Consumption data and considerations on three approaches to 
diesel-oil substitution, 7:4620 (CONF-801030—(Vol.2)) 

Ethanol an alternative fuel for diesel engines, 7:4621 (CONF- 
801030—(Vol.2)) 

Ethanol blended fuels for diesel engine, 7:4617 (CONF- 
801030—(Vol.2)) 

Experiments with alcohol/diesel fuel blends in compression- 
ignition engines, 7:4605 (CONF-801030—(Vol.2)) 

Fuel system for dual-fuel operation of an automotive diesel, 
7:4607 (CONF-801030—(Vol.2)) 

Ignition timing influence upon piston performance of ethanol 
fueled Otto cycle engines, 7:4591 (CONF-801030—(Vol.1)) 

Methanol-diesel engine with minimum pilot injection quantity, 
7:4601 (CONF-801030—(Vol.2)) 

Mixtures of alcohol and castor oil as alternative fuels for diesel 
engines, 7:4616 (CONF-801030—(Vol.2)) 

Operation of a heavy-duty truck diesel engine on unstabilized 
methanol/diesel fuel emulsion and preliminary demonstration 
road test data, 7:4602 (CONF-801030—(Vol.2)) 

Performance and aldehyde emissions of a surface ignition 
alcohol engine and comparison with spark ignition engines, 
7:4603 (CONF-801030—(Vol.2)) 

Problems in the adaption of ethanol to the specification of 
diesel engines, 7:4615 (CONF-801030—(Vol.2)) 

Results of MAN-FM diesel engines operating on straight 
alcohol fuels, 7:4556 (CONF-801030—(Vol.2)) 

Simultaneous use of diesel fuel and alcohol in one-cylinder 
engines using direct injection, 7:4606 (CONF-801030— 
(Vol.2)) 

Suitability of different alcohol-fuels for diesel engines by using 
the direct-injection method, 7:4619 (CONF-801030—(Vol.2)) 

Synfuel modified diesel. Report, April 1-June 30, 1981, 7:4643 
(DOE/ET/15450—T 18) 

Utilization of alcohol as a fuel in diesel engines, 7:4608 
(CONF-801030—(Vol.2)) 


Institutional Factors 


Results of FY 1979 project appraisal. Appendix D. Vol. II: 
heat-engines worksheets (cont'd), 7:4357 (DOE/ET/15078— 
T15) 


Aspects 
Results of FY 1979 project appraisal. Appendix D. Vol. II: 
heat-engines worksheets (cont'd), 7:4357 (DOE/ET/15078— 
T15) 


Market 


Results of FY 1979 project appraisal. Appendix D. Vol. II: 
heat-engines worksheets (cont'd), 7:4357 (DOE/ET/15078— 
T15) 

Technology assessment of alternative transportation fuels. 
Annual report, 7:4509 (DOE/CS/50115—T30) 


Modifications 


Problems in the adaption of ethanol to the specification of 
diesel engines, 7:4615 (CONF-801030—(Vol.2)) 

Synfuel modified diesel. Report, April 1-June 30, 1981, 7:4643 
(DOE/ET/15450—T18) 

Use of a spark plug for the operating of a multi-fueled diesel 
engine, 7:4604 (CONF-801030—(Vol.2)) 


Performance 


Ethanol blended fuels for diesel engine, 7:4617 (CONF- 
801030—(Vol.2)) 


Fuel economy and exhaust emissions characteristics of diesel 
vehicles: test results of a prototype Fiat 131 NA 2.4 liter 
automobile, 7:4563 (DOE/NASA/2817—1) 

Fuel system for dual-fuel operation of an automotive diesel, 
7:4607 (CONF-801030—(Vol.2)) 

Operation of a heavy-duty truck diesel engine on unstabilized 
methanol/diesel fuel emulsion and preliminary demonstration 
road test data, 7:4602 (CONF-801030—(Vol.2)) 

Performance and aldehyde emissions of a surface ignition 
alcohol engine and comparison with spark ignition engines, 
7:4603 (CONF-801030—(Vol.2)) 

Results of MAN-FM diesel engines operating on straight 
alcohol fuels, 7:4556 (CONF-801030—(Vol.2)) 

Utilization of alcohol as a fuel in diesel engines, 7:4608 
(CONF-801030—(Vol.2)) 

Performance Testing 

Effects of biomass fuels on diesel engine combustion 

performance, 7:4596 (CONF-801030—(Vol.1)) 
Retrofitting 

Investigations and results with MWM pilot-ignition ethanol 
combustion system, 7:4599 (CONF-801030—(Vol.1)) 

Utilization of pure alcohol fuels in a diesel engine by spark 
ignition, 7:4598 (CONF-801030—(Vol.1)) 

Surface Coating 

Characterization of the microstructure of stabilized zirconia 
used on diesel-engine components, 7:4746 
(DOE/ET/15324—T2) 

DIESEL FUELS 
Cocombustion 

Simultaneous use of diesel fuel and alcohol in one-cylinder 
engines using direct injection, 7:4606 (CONF-801030— 
(Vol.2)) 

Combustion Properties 

Experiments with alcohol/diesel fuel blends in compression- 

ignition engines, 7:4605 (CONF-801030—(Vol.2)) 


Utilization of pure alcohol fuels in a diesel engine by spark 
ignition, 7:4598 (CONF-801030—(Vol.1)) 
Fuel Substitution 
Effects of biomass fuels on diesel engine combustion 
performance, 7:4596 (CONF-801030—(Vol.1)) 
Investigations and results with MWM pilot-ignition ethanol 
combustion system, 7:4599 (CONF-801030—(Vol.1)) 
Use of sunflower seed oil in diesel engined tractors, 7:3628 
(CONF-801030—(Vol.1)) 
Utilization of pure alcohol fuels in a diesel engine by spark 
ignition, 7:4598 (CONF-801030—(Vol.1)) 
Heating 
Effect of heated diesel fuel on particulate generation and fuel 
consumption for a Deutz F6L 912W engine, 7:4911 
(ERP/ERL—80-65(TR)) 
Toxicity 
Modification of Rochester chambers for toxicological studies 
of concentrated oil aerosols, 7:5651 (CONF-8010202—2) 
DIFFERENTIAL CROSS SECTIONS 
R-matrix program "“GIUSI" for the determination of resonance 
parameters from differential cross sections of compound- 
nucleus reactions, 7:6000 (INIS-mf—6160) 
P Invariance 
P-odd effects at electroexcitation of nucleon resonances, 7:5841 
(KFTI—79-48) 
DIFFERENTIAL EQUATIONS 
Analytical Solution 
Study of a family of singular second-order ordinary differential 
equations, 7:6610 (UCID—19207) 
Lie Groups 
Representation of zero curvature of the system of nonlinear 
partial differential equations xsub(a,zz)=exp(kx) and its 
integrability, 7:6310 (INIS-SU—3) 
Numerical Solution 
Steepest descent for systems of nonlinear partial differential 
equations, 7:6607 (ORNL/CSD/TM—161) 
DIFFUSION 
See also GASEOUS DIFFUSION 





DIGITAL COMPUTERS 
Lagrangian Field Theory 


Lagrangian Field Theory 
Intermediate range atmospheric diffusion: a Lagran 
dynamical-statistical theory, 7:6591 potdy m— wat 
Mathematical Models 
Numerical model study of plume fumigation during nocturnal 
inversion break-up, 7:5382 (CONF-801064—) 
Review of physical assumptions in intermediate range transport 
and diffusion models, 7:5366 (CONF-801064—) 
DIGITAL COMPUTERS 
CAMAC System 
Read-out electronics of the BIS-2 spectrometer, 7:5256 
(JINR—10-80-433) 
Computer Output Devices 
Interface unit of the graphic display for the ES-1010 computer, 
7:5312 (ITEF—132(1980)) 
Display Devices 
Interface unit of the graphic display for the ES-1010 computer, 
7:5312 (ITEF—132(1980)) 
Readout Systems 
Read-out electronics of the BIS-2 spectrometer, 7:5256 
(JINR—10-80-433) 
DIGITIZERS 


See also CATHODE RAY TUBE DIGITIZERS 
SCANNING MEASURING PROJECTORS 


Procurement 
Procurement documentation for the beam characterization 
subsystem: pyrheliometer, digitizer, MODACS III, video 
camera. RADL item No. 3-4, 7:3713 (DOE/SF/10499—T44) 
DIGOXIN 
Radioimmunoassay 
Study of the plasmatic decay of digoxin after a single injection, 
according to the state of the kidneys, liver and thyroid. 
Observation of 27 cases, 7:5495 (FRNC-TH—934) 
DIOLS 
See GLYCOLS 
DIRAC DELTA FUNCTION 
See DELTA FUNCTION 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT ENERGY CONVERTERS 


See also FUEL CELLS 
MHD GENERATORS 
RADIOISOTOPE BATTERIES 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 


Performance 

Measured and projected performance of plasma direct 

converters, 7:6559 (UCRL—86026) 
DIRECT GAIN SYSTEMS 
Performance 

Solar energy system performance evaluation: Taos State Office 
Building, Taos, New Mexico, October 1980-May 1981, 
7:3832 (SOLAR/2080—81/14) 

DIRECT REACTIONS 
Research Programs 
Trends in nuclear spectroscopy with (more or less) direct 
reactions, 7:6109 (BNL—30073) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION 
Control Systems 

Monitoring and control requirement definition study for 
dispersed storage and generation (DSG). Volume IV, 
Appendix C. Identification from utility visits of present and 
future approaches to integration of DSG into distribution 
networks, 7:4036 (NYSERDA—80-15-Vol.4-App.C) 

Cost Benefit Analysis 

Impact of dispersed storage and generation on electric 
distribution planning and operation. Draft: final report, 
7:4415 (DOE/ET/29022—T2) 

Monitoring and control requirement definition study for 
dispersed storage and generation (DSG). Volume V, 
Appendix D. Cost-benefit considerations for providing 
dispersed storage and generation for electric utilities, 7:4422 
(NYSERDA—80-15-Vol.5-App.D) 

Economic Analysis 

Monitoring and control requirement definition study for 

dispersed storage and generation (DSG). Volume IV, 
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Appendix C. Identification from utility visits of present and 
future approaches to integration of DSG into distribution 
networks, 7:4036 (NYSERDA—80-15-Vol.4-App.C) 
Feasibility Studies 
Monitoring and control requirement definition study for 
dispersed storage and generation (DSG). Volume IV, 
Appendix C. Identification from utility visits of present and 
future approaches to integration of DSG into distribution 
networks, 7:4036 (NYSERDA—80-15-Vol.4-App.C) 
DISPLAY DEVICES 
Equipment Interfaces 
Display driver with refresh based on the dynamic memory, 
7:5307 (IFVE-OEF/OEA—80-26) 
Interface unit of the graphic display for the ES-1010 computer, 
7:5312 (ITEF—132(1980)) 
Integrated Circuits 
Display driver with refresh based on the dynamic memory, 
7:5307 (IFVE-OEF/OEA—80-26) 
DISSOCIATING GASES 
Combustion 
Demonstration of dissociated methanol as an automotive fuel: 
system design, 7:3560 (CONF-801030—(Vol.1)) 
DISTILLATION 
Solar Process Heat 
Direct application of solar energy to alcohol fuel production, 
7:3625 (CONF-801030—(Vol.1)) 
Waste Heat Utilization 
Distilling alcohol with waste automobile heat. Progress report, 
7:4508 (DCE/AF/92017—T1) 
DISTILLATION EQUIPMENT 


Self-regulating reflux control for ethanol distillation, 7:3544 

(CONF-801030—(Vol.1)) 
Energy Consumption 

Energy consumption in the distillation of fuel alcohol, 7:3550 
(CONF-801030—(Vol.1)) 

Low energy consumption of distillation equipment during the 
production of ethanol fuels (In Portuguese), 7:3536 (CONF- 
801030—(Vol.1)) 

Testing 

Self-regulating reflux control for ethanol distillation, 7:3544 
(CONF-801030—(Vol.1)) 

DISTRIBUTED COLLECTOR POWER PLANTS 

Solar Total Energy Project, Shenandoah, Georgia site. Annual 
report, July 1979-June 1980, 7:3705 (DOE/ET/20216—T1) 

Computerized Control Systems 

Carrier signal technology applied to solar collector field 

control, 7:3721 (SAND—81-2045C) 


Conceptual design and analysis of a 100 MWe line focus solar 
central power plant (LFPP). Report BDM/TAC-79-087-BR, 
7:3708 (DOE/ET/20524—T4) 

Exports 

US cooperative research program with Italy, 7:3699 

(SERI/CP—763-1116) 
Parabolic Trough Collectors 

Conceptual design and analysis of a 100 MWe line focus solar 
central power plant (LFPP). Report BDM/TAC-79-087-BR, 
7:3708 (DOE/ET/20524—T4) 

Research Programs 

US cooperative research program with Italy, 7:3699 

(SERI/CP—763-1116) 
Systems Analysis 

Conceptual design and analysis of a 100 MWe line focus solar 
central power plant (LFPP). Report BDM/TAC-79-087-BR, 
7:3708 (DOE/ET/20524—T4) 

DISTRICT HEATING 
Feasibility Studies 

Minneapolis district-heating options, 7:4548 (ORNL/TM— 

7780) 
Reviews 

Potential for district heating: an historical overview, 7:4549 

(ORNL/TM—7791) 
DNA 
(Deoxyribonucleic acid.) 
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Biochemical Reaction Kinetics 
Polycyclic aromatic hydrocarbon carcinogen-DNA 
interactions. Progress report, September 1, 1979-October 31, 
1981, 7:5475 (DOE/EV/04959—3) 
Biological Models 
Interactions of daunomycin and melanotropin-daunomycin 
with DNA, 7:5481 


Biological Repair 
Ability of Bacillus subtilis protoplasts to repair irradiated 
bacteriophage deoxyribonucleic acid via acquired and 
natural enzymatic systems, 7:5560 
Cross-Linking 
Lack of induction of single-strand breaks in mammalian cells 
by sodium azide and its proximal mutagen, 7:5655 
(DOE/EV/72002—56) 
Hybridization 
Three mouse models of human thalassemia, 7:5483 
Molecular Structure 
Z-DNA: vacuum ultraviolet circular dichroism, 7:5477 
Radiobiology 
Information report. No. 21, 7:5592 (INIS-mf—5636) 
Strand Breaks 
Lack of induction of single-strand breaks in mammalian cells 
by sodium azide and its proximal mutagen, 7:5655 
(DOE/EV/72002—56) 
RETRIEVAL 


See INFORMATION RETRIEVAL 
DODEWAARD REACTOR 
Radioactive Waste Processing 
Experience with radioactive waste control in the nuclear 
power plant Doodeward, 7:4224 (FS—79-20-T) 


Experimental infection by ‘Tripanosoma Cruzi’ in dogs, 7:5517 
(INIS-mf—6114) 
DOMED STRUCTURES 
Aquaculture 
Quarterly report of the Solar Aquadome project, 7:3854 
(DOE/SF/01918—T1) 
Solar Water Heating 
Quarterly report of the Solar Aquadome project, 7:3854 
(DOE/SF/01918—T1) 
DOMESTIC SAFEGUARDS 
Fuel cycle of nuclear power plants and safeguards system of 
nuclear weapon nonproliferation, 7:3481 (UJV—5478-M) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIV. 
Is the dose equivalent index a quantity to be measured, 7:6273 
(INIS-mf—5876) 
DOSE RATEMETERS 
See also EXPOSURE RATEMETERS 
Calibration Standards 
Methods of providing reference radiations for the calibration 
of radiation protection dose meters and dose-rate meters: 
standardization deriving from ISO and CEC, 7:6283 
DOSEMETERS 
See also ALBEDO-NEUTRON DOSEMETERS 
EXOELECTRON DOSEMETERS 
RITAC DOSEMETERS 


RITAD DOSEMETERS 
RPL DOSEMETERS 


Progress report, Health Sciences Division, July 1 - September 
30, 1979, 7:5574 (AECL—6679) 
DOSIMETRY 
See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
PROTON DOSIMETRY 
X-RAY DOSIMETRY 
Progress report, Health Sciences Division, July 1 - September 
30, 1979, 7:5574 (AECL—6679) 
Progress report, Health Sciences Division, 1 October to 31 
December 1979, 7:5577 (AECL—6848) 
Progress report, Health Sciences Division, 1 January to 31 
March 1980, 7:5578 (AECL—6955) 
Meetings 
Dosimetry methods for fuels, cladding and structural materials, 
7:5170 (EUR—6813(Vol.2)) 


DRINKING WATER 
Radiation Monitoring 


Dosimetry of large dose and high dose-rate, Tsukuba (Lead 
abstract), 7:5633 (KEK—79-17) 
DOUBLE FOCUSING SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Pressure Vessels 
Leak-testing program of the Doublet III project, 7:6495 (GA- 
A—16518) 
DOUGLAS POINT ONTARIO REACTOR 
Steam Generators 
Chemical, radiochemical and structural properties of corrosion 
products on CANDU monel-400 boiler surfaces, 7:4076 
(AECL—5684) 
DOUGLAS POINT POWER STATION 
See DOUGLAS POINT ONTARIO REACTOR 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 
DRESDEN-1 REACTOR 
Spent Fuels 
Nondestructive assay of spent boiling-water-reactor fuel by 
active neutron interrogation, 7:3332 (CONF-811097—1) 
DRIFT CHAMBERS 
Spectrum of X ray short burst with the help of drift chambers, 
7:5204 (INIS-mf—6160) 
Performance 
Right-left ambiguity resolution using field corrector readout in 
a large planar drift chamber, 7:5164 (CEA~-CONF—5227) 
Reliability 
Memo on absolute t-zeros, 7:5167 (DOE/ER/40025—2) 
Resolution 
Measurement of resolution, 7:5296 (DOE/ER/40025—4) 
DRIFT INSTABILITY 
Stabilization 
Influence of the drift instability and its stabilization on plasma 
transport processes in the toroidal stellarator, 7:6436 
(KIYI—79-5) 
Magnetic-shear stabilisation of high-frequency drift waves, 
7:6423 (INIS-mf—6424) 
DRIFT TUBES 
Electron Drift 
Effect of diffusion on the analysis of pulsed radiolysis drift tube 
experiments, 7:5763 (INIS-mf—6424) 
Pulsed Irradiation 
Effect of diffusion on the analysis of pulsed radiolysis drift tube 
experiments, 7:5763 (INIS-mf—6424) 


Tuning experience with the FMIT scale-model drift-tube linac, 
7:6530 (LA-UR—81-3060) 
DRILL CORES 
Chemical Composition 
Raft River geoscience case study: appendixes, 7:3879 (EGG— 
2125-Vol.2) 
Lithology 
Raft River geoscience case study: appendixes, 7:3879 (EGG— 
2125-Vol.2) 
DRILLING FLUIDS 
Research Programs 
Geothermal technology development program. Quarterly 
progress report, April-June 198i, 7:3901 (SAND—81-2093) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Radiation Monitoring 
Interlaboratory collaborative study for measurement of 
gamma-emitting radionuclides in drinking water, 7:4844 
(MLM—2866(OP)) 





DROSOPHILA 
Radioactivity 


Environmental radioactivity in Canada, January - March, 1977, 
7:5410 (EHD—77-6) 

Environmental radioactivity in Canada, April - June 1977, 
7:5411 (EHD—78-23) 


Sampling 

Method for collection of drinking water samples for ®°Sr and 

137Cs analysis, 7:4822 (EHD—77-15) 
DROSOPHILA 
Gene Mutations 

Neutron-induced mutation experiments and total radiation- 
induced genetic damage in entire genomes of Drosophila 
melanogaster. Final report, November 1, 1967-August 31, 
1980, 7:5587 (DOE/EV/01748—22) 

Lethal Mutations 

Neutron-induced mutation experiments. Progress report, May 
1, 1979-August 31, 1980, 7:5585 (DOE/EV/01748—20) 

Neutron-induced mutation experiments. Comprehensive report, 
March 1, 1977-August 31, 1980, 7:5586 (DOE/EV/01748— 
21) 

Neutron-induced mutation experiments and total radiation- 
induced genetic damage in entire genomes of Drosophila 
melanogaster. Final report, November 1, 1967-August 31, 
1980, 7:5587 (DOE/EV/01748—22) 

Mortality 

Toxic and biochemical effects of divalent metal ions in 
Drosophila: correlation to effects in mice and to chemical 
softness parameters, 7:5649 (CONF-811035—3) 

DRUGS 
See also RADIOPHARMACEUTICALS 
Biological Effects 

Effect of levamysole on non-specific immunity in patients with 
rectum neoplasm in case of combined (radiation and surgery) 
treatment, 7:5658 (INIS-mf—6068) 

Toxicity 
Interactions of daunomycin and melanotropin-daunomycin 
with DNA, 7:5481 
DRY DEPOSITION 
See DEPOSITION 
DRY SCRUBBERS 
Bench-Scale Experiments 

Fossil-energy program progress report for September 1981, 

7:3130 (ORNL-TM—8065) 
DRY STORAGE 
Storage Facilities 

Dry storage of spent nuclear fuel: a preliminary survey of 
existing technology and experience. Technical report, 
January-December 1979, 7:3346 (NUREG/CR—1223) 

DRYERS 
See also CLOTHES DRYERS 
Comparative Evaluations 

Solvent recovery for the oil-agglomeration coal-cleaning 

process. Final report, 7:3208 (EPRI-CS—2057) 
D-T REACTORS 
On-Line Control Systems 

General principles of diagnostic control and data acquisition 
systems for the INTOR thermonuclear device, 7:6499 
(IAE—3256/3) 

DUAL RESONANCE MODEL 
Scattering Amplitudes 

Relation between quantum chromodynamics and dual 

resonance amplitudes, 7:5915 (INIS-SU—3) 
DUAL-FUEL ENGINES 
Fuel Injection Systems 

Suitability of different alcohol-fuels for diesel engines by using 

the direct-injection method, 7:4619 (CONF-801030—(Vol.2)) 


Suitability of different alcohol-fuels for diesel engines by using 
the direct-injection method, 7:4619 (CONF-801030—(Vol.2)) 
Performance Testing 
Operation of dual fuel compression ignition engines utilizing 
diesel and methanol, 7:4618 (CONF-801030—(Vol.2)) 
Testing 
Simultaneous use of diesel fuel and alcohol in one-cylinder 
engines using direct injection, 7:4606 (CONF-801030— 
(Vol.2)) 
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DUAL-PURPOSE POWER PLANTS 
Design 
Cogeneration alternatives for Keyes Fibre Company, 7:4520 
(ANL/EES-TM—157) 
Diesel Engines 
Combined power and space heating in industry, 7:4535 (NP— 
2900251) 
Economics 
Combined power and space heating in industry, 7:4535 (NP— 
2900251) 
Fluidized-Bed Combustors 
Large stationary Stirling engine. Volume 1. conceptual design 
of Stirling engines for stationary power-generation 
applications in the 500- to 3000-HP range. Final report, 
7:3944 (DOE/ET/15209—1-Vol.1) 
Gas Turbines 
Combined power and space heating in industry, 7:4535 (NP— 
2900251) 
On-Site Power Generation 
Industrial cogeneration case study No. 5: California and 
Hawaiian sugar refinery, Crockett, California, 7:4519 
(ANL/CNSV-TM—69) 
Steam Generation 
Industrial cogeneration case study No. 5: California and 
Hawaiian sugar refinery, Crockett, California, 7:4519 
(ANL/CNSV-TM—69) 
Stirling Engines 
Large stationary Stirling engine. Volume 1. conceptual design 
of Stirling engines for stationary power-generation 
applications in the 500- to 3000-HP range. Final report, 
7:3944 (DOE/ET/15209—1-Vol.1) 
DUBNA SYNCHROCYCLOTRON 
Beam Dynamics 
Computer simulation of the beam capture for the JINR 
phasotron, 7:5017 (JINR—R-9-80-410) 
Beam Injection 
Calculation of phasotron central region optimal geometry at a 
positive potential on discharge chamber of ion source, 7:5011 
(JINR—9-80-31) 
Electric Fields 
Calculation of phasotron central region optimal geometry at a 
positive potential on discharge chamber of ion source, 7:5011 
(JINR—9-80-31) 
Magnetic Fields 
Calculation of phasotron central region optimal geometry at a 
positive potential on discharge chamber of ion source, 7:5011 
(JINR—9-80-31) 
DUCTS 
Cutting 
Sectioning of contaminated components for decontamination 
by vibratory finishing and electropolishing, 7:3425 (PNL— 
3943) 
Decontamination 
Sectioning of contaminated components for decontamination 
by vibratory finishing and electropolishing, 7:3425 (PNL— 
3943) 
DUST COLLECTORS 
Design 
General Motors sidestream separator, 7:5384 (CONF- 
8104107—11) 
Efficiency 
General Motors sidestream separator, 7:5384 (CONF- 
8104107—11) 
DUSTS 
See also COSMIC DUST 
Health Hazards 
Grain-dust explosions and fires: research and development, 
7:5671 (IS-EMRRI—9) 
Safety 
Grain-dust explosions and fires: research and development, 
7:5671 (IS-EMRRI—9) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
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DYSPROSIUM BASE ALLOYS 


Properties 
Moessbauer study of relaxation effects in crystalline and 
amorphous DyAg, 7:4741 (CEA-CONF—5304) 
Spin-Lattice Relaxation 
Moessbauer study of relaxation effects in crystalline and 
amorphous DyAg, 7:4741 (CEA-CONF—5304) 


E LAYER 
See E REGION 
E REGION 
Disturbances 
Effects of nuclear detonations on the ionosphere, 7:5717 
(AD—361772) 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 


MAGNETOSPHERE 
SURFACE AIR 


Electron Spectra 
Calculation of energy spectra of fast electrons scattered in 
nondense media, 7:5722 (INIS-mf—6160) 
EARTH PENETRATORS 
Performance 
TOODY-NORML calculations of penetration events, 7:4972 
(SAND—81-2187) 
Stresses 
TOODY-NORML calculations of penetration events, 7:4972 
(SAND—81-2187) 
EBIS 
See ELECTRON BEAM ION SOURCES 
ECCS 
(Emergency core cooling system.) 
Heat Transfer 
Elementary proofs of an inequality for symmetric functions for 
n < or = 5. Technical summary report, 7:4240 (AD-A— 
093574) 
Performance 
Post-test analysis of ROSA-III experiment Run 702, 7:4288 
(JAERI-M—8627) 
Performance Testing 
Characteristics of the ROSA-III test facility. Characteristics 
test of the jet pumps in normal and reverse flow, 7:4291 
(JAERI-M—8670) 
ECONOMICS 
Information Systems 
SEEDIS project: a summary overview, 7:5468 (PUB—424) 
ECONOMY 
Computerized Simulation 
Annual report to Congress, 1979: macroeconomic simulations, 
7:4354 (DOE/EIA/10669—T1) 
Annual report to Congress, 1979: macroeconomic simulations, 
Book III, 7:4355 (DOE/EIA/10669—T2) 
Annual report to Congress, 1979: macroeconomic simulations, 
Book II, 7:4356 (DOE/EIA/10669—T3) 
Forecasting 
Annual report to Congress, 1979: macroeconomic simulations, 
7:4354 (DOE/EIA/10669—T1) 
Annual report to Congress, 1979: macroeconomic simulations, 
Book III, 7:4355 (DOE/EIA/10669—T2) 
Annual report to Congress, 1979: macroeconomic simulations, 
Book II, 7:4356 (DOE/EIA/10669—T3) 
ECR HEATING 
Microwave Equipment 
MFTF-B electron-cyclotron-resonance heating system, 7:6564 
(UCRL—86080) 
EDDY CURRENT TESTING 
Eddy current detection of corrosion damage in heat exchanger 
tubes, 7:4186 (AECL—6965) 
Mathematical Models 
Development of a finite-element model for eddy-current NDT 
phenomena. Interim report, 7:4943 (EPRI-NP—2026) 


EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDWIN I. HATCH-1 REACTOR 
See HATCH-1 REACTOR 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS 
Performance 
Transmission-line reference book, 345 kV and above (ac 
systems at 345 to 1500 kV), 7:4037 (EPRI-EL—100-1) 
Power Substations 
Transmission-line reference book, 345 kV and above (ac 
systems at 345 to 1500 kV), 7:4037 (EPRI-EL—100-1) 
Power Transmission Lines 
Transmission-line reference book, 345 kV and above (ac 
systems at 345 to 1500 kV), 7:4037 (EPRI-EL—100-1) 
Specifications 
Transmission-line reference book, 345 kV and above (ac 
systems at 345 to 1500 kV), 7:4037 (EPRI-EL—100-1) 
EIIP 
See ENERGY PARKS 
EINSTEIN FIELD EQUATIONS 
Riemann Space 
Einstein mini-dimensional superspaces, 7:6308 (INIS-SU—3) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEIN-MAXWELL EQUATIONS 
Symmetry 
Null Killing vectors, 7:5941 (KFKI—1980-55) 
EKU 
See EREVAN SYNCHROTRON 
ELASTIC SCATTERING 
Differential Cross Sections 
Analytical properties of the amplitude and differential cross 
section behaviour in the large scattering angle region, 7:5961 
(IFVE-OTF—80-139) 
Nucleon-Nucleon Potential 
Nucleon-nucleon potential, 7:6221 (UM-P—78/78) 
Pade Approximation 
Elastic wave scattering calculations, the Born series, and the 
matrix-variational Pade approximant method, 7:5966 (LA- 
UR—81-3224) 
Scattering Amplitudes 
Analytical properties of the amplitude and differential cross 
section behaviour in the large scattering angle region, 7:5961 
(IFVE-OTF—80-139) 
ELECTRIC ARCS 
Electron Temperature 
Study of unipolar arcs in a low-pressure mercury discharge, 
7:5786 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Anodes 
Study of the secondary Li electrode in organic electrolyte, 
7:4345 (LBL—13263) 
Electrolytes 
SEM/EDX and AA measurements of current-induced 
composition gradients in molten NaNO3-AgNOs, 7:4340 
(CONF-8010205—2) 
Materials Recovery 
Recycle of battery components. Final report, 7:4341 
(DOE/ET/25206—1) 
Meetings 
Fourth US Department of Energy battery and electrochemical 
contractors’ conference. Abstracts and visual presentations, 
7:4338 (CONF-810642—(Absts.)) 





ELECTRIC CABLES 
Research Programs 


Research Programs 

DOE battery and electrochemical contractors’ conference. 
Electrochemical storage systems program summary, 7:4339 
(CONF-810642—(Summ.)) 

Fourth US Department of Energy battery and electrochemical 
contractors’ conference. Abstracts and visual presentations, 
7:4338 (CONF-810642—(Absts.)) 

Technology Assessment 

Batteries of the future for vehicle applications, 7:4344 (LBL— 
13108) 

Electrochemical energy storage, 7:4471 (LBL—13199) 

ELECTRIC CABLES 


Bonding 
MC3121 cable-to-header bond-failure study, 7:5340 (MLM— 
2879-OP) 


Transmission-line reference book, 345 kV and above (ac 
systems at 345 to 1500 kV), 7:4037 (EPRI-EL—100-1) 
ELECTRIC CHARGES 
Electric charge is vectorlike, 7:5957 


Motion of an ultrarelativistic charge in strong fields, 7:5022 
(KFTI—79-43) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 

Development of an all-metal thick film cost effective 
metallization system for solar cells. Quarterly report No. 1, 
May 1980-July 1980, 7:3656 (DOE/JPL/955688—80/1) 

Adhesion 

Development of technique for AR coating and nickel and 
copper metallization of solar cells: FPS project product 
development. Quarterly technical report No. 1, May 15- 
September 30, 1981, 7:3660 (DOE/JPL/955986—1) 

Configuration 

Analysis and evaluation in the production process and 
equipment area of the Low-Cost Solar Array Project. Final 
report, 7:3653 (DOE/JPL/954796—81-13) 

Deposition 

Analysis and evaluation in the production process and 
equipment area of the Low-Cost Solar Array Project. Final 
report, 7:3653 (DOE/JPL/954796—81-13) 

Junctions 

Laser bonded n-GaAs/p-GaSb heterojunction intercell Ohmic 

contact, 7:4797 
Screen Printing 

Development of an all-metal thick film cost effective 
metallization system for solar cells. tly report No. 2, 
August 1980-October 1980, 7:3657 (DOE/JPL/955688— 
80/7) 

Development of an all-metal thick-film cost-effective 
metallization system for solar cells. Quarterly report No. 3, 
November 1980-April 1981, 7:3658 (DOE/JPL/955688— 
80/10) 

Testing 

Development of technique for AR coating and nickel and 
copper metallization of solar cells: FPS project product 
development. Quarterly technical report No. 1, May 15- 
September 30, 1981, 7:3660 (DOE/JPL/955986—1) 

ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 

Pre-breakdown ionization growth in neon, 7:6421 (INIS-mf— 

6424) 
Control 

Magnetic control of d.c. and spark discharges in SFe/argon 

mixtures, 7:6420 (INIS-mf—6424) 
Energy Balance 

Investigations on the particle balance in a reflex discharge with 

an axial magnetic field, 7:6364 (CTO—1708) 
ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 

See also TURBOGENERATORS 

WATER CURRENT POWER GENERATORS 
Foundations 

Dynamics of low-tuned turbine generator foundation systems. 

Final report, 7:3951 (EPRI-CS—2111) 
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Rotors 
Failure experience with generator rotors, 7:3957 (EPRI-WS— 
79-235) 
Failure of generator rotors due to subsynchronous resonance, 
7:3958 (EPRI-WS—79-235) 
ELECTRIC MOTORS 
Energy Efficiency 
Effects of reduced voltage on the operation and efficiency of 
electric loads. Volume 2: appendixes. Final report, 7:4419 
(EPRI-EL—2036-Vol.2) 
Performance Testing 
Operating limits on commutator dc machines used as 
electromechanical capacitors, 7:6529 (LA-UR—81-2942) 
Power Demand 
Effects of reduced voltage on the operation and efficiency of 
electric loads. Volume 2: appendixes. Final report, 7:4419 
(EPRI-EL—2036-Vol.2) 
ELECTRIC POWER 
Charges 
Residential utility rate guide for SOLOCOST Data Bank 
Cities, 7:4491 (DOE/CS/30013—T5) 
Consumption Rates 
National interim energy-consumption survey: exploring the 
variability in energy consumption. A supplement, 7:4423 
(DOE/EIA—0272/S) 
Power Demand 
Reference manual of data sources for load forecasting. Final 
report, 7:4418 (EPRI-EA—2008) 
Pricing Regulations 
Utility purchase rates for interconnected small power 
producers: the status of PURPA 201 and 210 
implementation, 7:4412 (ANL/EES-TM—156) 
ELECTRIC POWER INDUSTRY 
Research 
Digest of current research in the electric-utility industry. 
Volume 1. Categories 1-5, 7:4420 (EPRI-RD—6-Vol.1) 
Digest of current research in the electric-utility industry. 
Volume 2. Categories 6-13, 7:4421 (EPRI-RD—6-Vol.2) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
Technology Assessment 
Technology assessment of alternative transportation fuels. 
Annual report, 7:4509 (DOE/CS/50115—T30) 


Case study comparison of utility corporate models: utility 
modeling forum second working group. Final report, 7:4382 
(EPRI-EA—2065) 

Dispersed Storage and Generation 

Monitoring and control requirement definition study for 
dispersed storage and generation (DSG). Volume IV, 
Appendix C. Identification from utility visits of present and 
future approaches to integration of DSG into distribution 
networks, 7:4036 (NYSERDA—80-15-Vol.4-App.C) 

Monitoring and control requirement definition study for 
dispersed storage and generation (DSG). Volume V, 
Appendix D. Cost-benefit considerations for providing 
dispersed storage and generation for electric utilities, 7:4422 
(NYSERDA—80-15-Vol.5-App.D) 

Energy Storage Systems 
Electrochemical energy storage, 7:4471 (LBL—13199) 
Financial Data 

Statistics of privately owned electric utilities in the United 
States, Classes A and B companies, 1980 annual, 7:4414 
(DOE/EIA—0044-80) 

Income 

Statistics of privately owned electric utilities in the United 
States, Classes A and B companies, 1980 annual, 7:4414 
(DOE/EIA—0044-80) 
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Investment 

Case study comparison of utility corporate models: utility 
modeling forum second working group. Final report, 7:4382 
(EPRI-EA—2065) 

Load Management 

Case study comparison of utility corporate models: utility 
modeling forum second working group. Final report, 7:4382 
(EPRI-EA—2065) 

Impact of dispersed storage and generation on electric 
distribution planning and operation. Draft: final report, 
7:4415 (DOE/ET/29022—T2) 

Reference manual of data sources for load forecasting. Final 
report, 7:4418 (EPRI-EA—2008) 

Residential cool-storage-imp] tation handbook. Final 
report, 7:4496 (EPRI-EM—2054) 

Ocean Thermal Energy Conversion 

Florida Power Corporation OTEC integration study, 7:3753 

(CONF-800633—(Vol.1)) 
Operating Cost 

Statistics of privately owned electric utilities in the United 
States, Classes A and B companies, 1980 annual, 7:4414 
(DOE/EIA—0044-80) 

Photovoltaic Power Supplies 

Intermediate photovoltaic system application experiment 
operational executive summary. Volume 3. For Newman 
Power Station, El] Paso, TX, 7:3695 (SAND—81-7100/3) 

Intermediate photovoltaic system application experiment 
operational performance report. Volume 4. For Newman 
Power Station, El] Paso, TX, 7:3690 (SAND—81-7086/4) 

Regulations 

MASEC sponsored workshops on wind and the Public Utility 
Regulatory Policies Act (PURPA), 7:3910 (MASEC-R—81- 
070) 

Wind Power Plants 
Electric utility value analysis methodology for wind energy 
conversion systems, 7:3913 (SERI/TR—98336-1) 
ELECTRICAL EQUIPMENT 
See also ELECTRIC CONTACTS 
ELECTRICAL INSULATORS 
ELECTROMAGNETS 
INVERTERS 
LIGHTING SYSTEMS 
SWITCHES 
TRANSFORMERS 
Specifications 

Catalog of components for electric and hybrid vehicle 

propulsion systems, 7:4571 (DOE/NASA/0194—1) 
ELECTRICAL INSULATION 
Design 
Transmission-line reference book, 345 kV and above (ac 
systems at 345 to 1500 kV), 7:4037 (EPRI-EL—100-1) 
ELECTRICAL INSULATORS 
Evaluation 
Technical evaluation of a glass insulated cable system, 7:4035 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
Air Conditioners 

Catalog of components for electric and hybrid vehicle 

propulsion systems, 7:4571 (DOE/NASA/0194—1) 
Control Equipment 

Catalog of components for electric and hybrid vehicle 
propulsion systems, 7:4571 (DOE/NASA/0194—1) 

tion 





EPRI/TVA pilot electric vehicle demonstration project. 

Progress report: Phase 1, 7:4574 (EPRI-EM—2095) 
Electric Batteries 

Batteries of the future for vehicle applications, 7:4344 (LBL— 
13108) 

Electrochemical energy storage, 7:4471 (LBL—13199) 

Fourth US Department of Energy battery and electrochemical 
contractors’ conference. Abstracts and visual presentations, 
7:4338 (CONF-810642—(Absts.)) 

Electrical Equipment 

Catalog of components for electric and hybrid vehicle 

propulsion systems, 7:4571 (DOE/NASA/0194—1) 
Fuel Cells 

Fourth US Department of Energy battery and electrochemical 
contractors’ conference. Abstracts and visual presentations, 
7:4338 (CONF-810642—(Absts.)) 


ELECTRODEPOSITED COATINGS 
Adhesion 


Heat Exchangers 
Catalog of components for electric and hybrid vehicle 
propulsion systems, 7:4571 (DOE/NASA/0194—1) 
Hydraulic Equipment 
Catalog of components for electric and hybrid vehicle 
propulsion systems, 7:4571 (DOE/NASA/0194—1) 
Lead-Acid Batteries 
Effect of positive pulse-charge waveforms on the energy 
efficiency of lead-acid traction cells, 7:4343 
(DOE/NASA/51044—22) 
Life-Cycle Cost 
Electric vehicle weight and cost model (EVWAC), 7:4569 
(DOE/CS/51180—T9) 
Machine Parts 
Catalog of components for electric and hybrid vehicle 
propulsion systems, 7:4571 (DOE/NASA/0194—1) 


Demand for electric automobiles. Final report, 7:4573 (EPRI- 
EA—2072) 
Market penetration of electric passenger vehicles, 7:4568 
(DOE/CS/40006—T 1) 
Technology assessment of alternative transportation fuels. 
Annual report, 7:4509 (DOE/CS/50115—T30) 
Measuring Instruments 
Catalog of components for electric and hybrid vehicle 
propulsion systems, 7:4571 (DOE/NASA/0194—1) 
Mechanical Transmissions 
Continuously variable transmission: assessment of applicability 
to advanced electric vehicles, 7:4572 (DOE/NASA/51044— 
23) 
Operation 
EPRI/TVA pilot electric vehicle demonstration project. 
Progress report: Phase 1, 7:4574 (EPRI-EM—2095) 
Performance 
Electric vehicle weight and cost model (EVWAC), 7:4569 
(DOE/CS/51180—T9) 
Research Programs 
Electric and Hybrid Vehicle Program. Quarterly report, April- 
June 1981, 7:4567 (DOE/CE—0011/15) 
Near-term electric vehicle program: phase II, 7:4570 
(DOE/CS/51294—T9) 
Surveys 
EPRI participation in electrified transportation: questionnaire 
response, 7:4512 (EPRI—1130) 
Weight 
Electric vehicle weight and cost model (EVWAC), 7:4569 
(DOE/CS/51180—T9) 
ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Electrodes 

Solid-electrolyte oxide-ion electrode for molten nitrates, 7:4347 

(SAND—81-8013) 
Meetings 

Fourth US Department of Energy battery and electrochemical 
contractors’ conference. Abstracts and visual presentations, 
7:4338 (CONF-810642—(Absts.)) 

Research Programs 

DOE battery and electrochemical contractors’ conference. 
Electrochemical storage systems program summary, 7:4339 
(CONF-810642—(Summ.)) 

Fourth US Department of Energy battery and electrochemical 
contractors’ conference. Abstracts and visual presentations, 
7:4338 (CONF-810642—(Absts.)) 

Solid Electrolytes 

Solid-electrolyte oxide-ion electrode for molten nitrates, 7:4347 

(SAND—81-8013) 


ELECTROCHEMICAL CORROSION 


Scanning electrode techniques in corrosion, 7:4652 (BNL— 
30035) 


ELECTRODEPOSITED COATINGS 


Adhesion 
Effect of partial pressure and temperature on properties of 
vacuum deposited chromium gold thin films, 7:4651 (BDX— 
613-2687) 





ELECTRODES 
Materials 


Trial manufacture of a mercury ion-selective electrode and its 
application to microanalysis of organic mercurides, 7:4852 
(UCRL-Trans—11725) 

Passivation 

Passivation of lithium in acetonitrile solutions of SO2, 7:4346 

(SAND—81-1144C) 
Performance Testing 

Solid-electrolyte oxide-ion electrode for molten nitrates, 7:4347 

(SAND—81-8013) 
Uses 

Trial manufacture of a mercury ion-selective electrode and its 
application to microanalysis of organic mercurides, 7:4852 
(UCRL-Trans—11725) 

ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 

Localized solutions of electrodynamics equations in media with 

anomalous dispersion, 7:6256 (JINR—R-4-80-103) 
Maxwell Equations 
Modified Maxwell equation with noninvariant light velocity, 
7:6300 (IAE—3202) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTES 
Interfaces 
Pulsed-laser techniques for transient measurements at 
semiconductor photoelectrochemical solar cells, 7:3677 
(UCRL—85823) 
ELECTROLYTIC CELLS 
Cathodes 
Energy savings through the use of an improved aluminum 
reduction cell cathode. Interim technical report, April 1, 
1979-June 30, 1979, 7:4527 (DOE/CS/40215—T3) 
Energy Efficiency 

Energy savings through the use of an improved aluminum 
reduction cell cathode. Interim technical report, April 1, 
1979-June 30, 1979, 7:4527 (DOE/CS/40215—T3) 

Performance Testing 

Advanced alkaline electrolysis cell development contract 
summary report. Advanced component testing in the 
Applied Research Industrial Electrolysis System (ARIES), 
7:3502 (BNL—51433) 

ELECTROMAGNETIC FIELDS 
Maxwell Equations 

Convergence of a difference approximation of a self-consistent 

system of Maxwell equations, 7:6334 (JINR-R—1 1-80-89) 
Tensors 

Tensor wave equation. Motion in field of plane 

electromagnetic wave, 7:6328 (JINR—R-2-80-684) 
ELECTROMAGNETIC FORM FACTORS 
Scale Invariance 

Scale invariant behaviour in deep inelastic domain and 

asymptotics on the light cone, 7:5902 (INIS-SU—3) 
ELECTROMAGNETIC INTERACTIONS 
Unified Gauge Models 

Analysis of horizontal symmetries in a minimal 
SU(2)sub(L)XSU(2)sub(R)XU(1) gauge theory, 7:5885 
(UWThPh—80-24) 

ELECTROMAGNETIC LENSES 
Magnetic Fields 

Quadrupole lense nonlinearity measurement with the help of a 

long rotating coil, 7:5146 (INIS-mf—6121) 
Power Supplies 

Stable current source for supplying electromagnetic elements 

with a small time constant, 7:5103 (JINR—13-80-469) 
Quadrupoles 
Electromagnetic quadrupole lense parameters, 7:5040 
(NITEFA-P-B—0440) 
ELECTROMAGNETIC PUMPS 
Specifications 
Investigation of the MHD-pump INWO-1 at the sodium loop 
SIVA, 7:4127 (ZfK—415) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 


GAMMA RADIATION 
LASER RADIATION 
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MICROWAVE RADIATION 
X RADIATION 
ZODIACAL LIGHT 
Statutory Instrument no. 1230, The National Radiological 
Protection Board (Extension of Functions) Order 1974, 
7:5664 (INIS-mf—6250) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETS 
See also BEAM BENDING MAGNETS 
BEAM FOCUSING MAGNETS 
SUPERCONDUCTING MAGNETS 
Power Supplies 
Analysis of operation of thyristor power supply system of the 
EhKU-6 ring electromagnet, 7:5079 (INIS-mf—6121) 
Thyristor power supply system of the ITEP proton 
synchrotron, 7:5075 (INIS-mf—6121) 
VEPP-4 magnetic system elements power supply, 7:5145 
(INIS-mf—6121) 
ELECTRON BEAM ION SOURCES 
Specifications 
KRION-2 cryogenic electron beam ionizer, 7:5105 (JINR—R- 
7-80-515) 
ELECTRON BEAMS 
Acceleration 
Accelerating structure for high-current electron beams, 7:5125 
(KFTI—79-57) 
Beam Monitoring 
Electron beam parameters monitoring in a three-magnet system 
for shaping on a spectrometer target, 7:5095 (INIS-mf— 
6160) 
System for beam charged measuring in the experiments of 
electron scattering on nuclei, 7:5096 (INIS-mf—6160) 
Dose Rates 
Absorbed dose of electron radiation, 7:6247 (INIS-SU—5) 
Instability 
To the question on the mechanism of longitudinal instability of 
cyclic electron beam in vacuum, 7:5021 (KFTI—79-14) 
Multiple Scattering 
Determining the low-energy part of the electron spectrum on 
high-energy electron transport through matter, 7:6246 (INIS- 
SU—5) 
Polarimeters 
Use of an ondulator for measuring colliding electron-positron 
beam polarization, 7:5140 (INIS-mf—6121) 
Spin Orientation 
Electron-spin-polarization effects in low-energy electron 
diffraction, ion neutralization and metastable-atom 
deexcitation at solid surfaces, 7:5733 (DOE/ER/10817—1) 
ELECTRON CHANNELING 
High energy particle channeling, 7:6235 (EFI—364(22)-79) 
Analytical Solution 
Motion of relativistic particles in an axially symmetric field, 
7:6324 (JINR—R-2-80-57) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ELECTRON COLLISIONS 
ELECTRON-ION COLLISIONS 


ELECTRON-MOLECULE COLLISIONS 
ELECTRON-POSITRON COLLISIONS 


Bremsstrahlung 
Spatial and energy distribution of bremsstrahlung from thick 
metal targets at small angles and in the field of scattered 
radiation at the electron beam energy of 6-15 MeV, 7:6243 
(INIS-mf—6160) 
Elastic Scattering 
Progress report on the work of the electron and ion diffusion 
unit, 7:5758 (INIS-mf—6424) 
Spin Orientation 
Electron-spin-polarization effects in low-energy electron 
diffraction, ion neutralization and metastable-atom 
deexcitation at solid surfaces, 7:5733 (DOE/ER/10817—1) 
ELECTRON COOLING 
Study on fast electron cooling, 7:4998 (INIS-mf—6121) 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
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ELECTRON DIFFRACTION 
it 
Near neighbor separations of surface atoms. Progress report, 
7:5299 (DOE/ER/10583—2) 
ELECTRON GUNS 
Beam Dynamics 
Particle dynamics in autoemission rf-gun, 7:5114 (KFTI—79- 
57) 
Beam Shaping 
Electron gun with a tubed electron beam, 7:5109 (JINR—R-9- 
13025) 
ELECTRON MICROSCOPES 
Discussion forum on electron beam instruments AERE 
Harwell. Equipment catalogue (2. ed.), 7:5156 (AERE-R— 
9922) 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
Investigations and characterization of the microstructure of 
special ceramic materials using the high-resolution electron 
microscope, 7:4750 (INIS-mf—6536) 
ELECTRON NEUTRINOS 
Mass 
Influence of mixing of finite mass neutrinos on beta decay 
spectra, 7:5866 (UM-P—80/50) 
Neutrino oscillation and rare muon decays in the presence of a 
heavy neutrino, 7:5860 (UM-P—80/31) 
Oscillation and mixing of massless electron and muon 
neutrinos, 7:5859 (UM-P—80/30) 
Oscillations 
Neutrino oscillation and rare muon decays in the presence of a 
heavy neutrino, 7:5860 (UM-P—80/31) 
Oscillation and mixing of massless electron and muon 
neutrinos, 7:5859 (UM-P—80/30) 
ELECTRON PAIRS 
Pair Production 
Lepton pairs from relativistic heavy-ion collisions: some design 
criteria, 7:6145 (DOE/ER/02374—2) 
Study of radiative effects in 1.8 GeV/n “Ar incident on Pb 
(Bevalac Experiment E486H), 7:6146 (DOE/ER/02374—2) 
ELECTRON REACTIONS 
Breakup Reactions 
Mechanism of reactions with alpha particle emission in the *Be 
electrodisintegration by 105 MeV electrons, 7:6041 (INIS- 
mf—6160) 
Inelastic Scattering 
Inelastic electron scattering from *He and ‘He in the threshold 
region at high momentum transfer, 7:6015 
(DOE/ER/05861—T1) 
Intermediate structure of multipole giant resonances of the 
2°8Pb nucleus, 7:6148 (INIS-mf—6160) 
Sum rules for inelastic scattering of electrons and nucleons, 
7:6201 (INIS-mf—6160) 
Particle Production 
Study of pion electroproduction on ™C nucleus, 7:6033 
(CTOM—39074) 
Research Programs 
Electron and pion interactions with nuclei. Progress report, 
December 1, 1980-August 1, 1981, 7:5977 
(DOE/ER/05861—T1) 
ELECTRON RINGS 
Magnetic Compression 
Variation of electron-ion ring rms dimensions during ion 
storage, 7:5018 (JINR—R-9-12719) 
ELECTRON SPECTROMETERS 
Discussion forum on electron beam instruments AERE 
Harwell. Equipment catalogue (2. ed.), 7:5156 (AERE-R— 
9922) x 
Electron spectroscopy for surface analysis - the ES300 electron 
spectrometer and its applications, 7:4845 (ND-R—491(R)) 
Angular Correlation 
Set-up for measuring esup(-)y angular correlations, 7:5211 
(INIS-mf—6160) 
Cherenkov Counters 
Calibration of a directional telescope relativistic electron 
spectrometer, 7:5222 (INIS-mf—6160) 


ELECTRONIC EQUIPMENT 
Soldering 


Li-Drifted Si Detectors 
Calibration of a directional telescope relativistic electron 
spectrometer, 7:5222 (INIS-mf—6160) 


Improvement of an on-line electron spectrometer. 
Determination of transition multipolarity. Application to 
102 Ag and In, 7:5252 (ISN—79-44) 
ELECTRON SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
Electron spectroscopy for surface analysis - the ES300 electron 
spectrometer and its applications, 7:4845 (ND-R—491(R)) 
ELECTRON TUBES 
Brazed Joints 
Computer controlled tube braze station, 7:4958 (GEPP-TIS— 
616) 
Seals 
Computer controlled tube braze station, 7:4958 (GEPP-TIS— 
616) 
Welded Joints 
Vacuum tube automatic weld station, 7:4957 (GEPP-TIS—608) 
ELECTRON-ATOM COLLISIONS 


Relatavistic effects in electron scattering by atoms, 7:5764 
(INIS-mf—6424) 
ELECTRON-ELECTRON COLLISIONS 
Multiple Scattering 
Application of the pairing collision theory to the problems of 
electron transport through matter, 7:6245 (INIS-SU—5) 
ELECTRONIC CIRCUITS 
See also COINCIDENCE CIRCUITS 
COUNTING CIRCUITS 
DELAY CIRCUITS 
LOGIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
TIMING CIRCUITS 
Computerized Simulation 
Circuit analysis and simulation programs: an overview, 7:4964 
(UCRL—86804) 
Inspection 
Visual inspection requirements for high-reliability random- 
access memories, 7:4962 (SAND—81-8019) 
Operation 
Circuit analysis and simulation programs: an overview, 7:4964 
(UCRL—86804) 
Reliability 
Visual inspection requirements for high-reliability random- 
access memories, 7:4962 (SAND—81-8019) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
OSCILLOGRAPHS 
POWER SUPPLIES 
PULSE ANALYZERS 
Electro-Optical Effects 
Electro-optic devices utilizing quadratic PLZT ceramic 
elements, 7:4963 (SLA—73-0777) 
Impact Tests 
Mechanical shock test analysis. Final report, 7:4953 (BDX— 
613-2678) 
Meetings 
10. International Symposium on Nuclear Electronics. Abstracts 
of contributed papers, 7:5334 (ZfK—413) 


Electro-optic devices utilizing quadratic PLZT ceramic 
elements, 7:4963 (SLA—73-0777) 
Packaging . 
Analyses of some problems occurring in electronic assembly 
packaging, 7:4961 (SAND—81-1093) 


Programs 
China report: Science and technology, No. 125, 7:6573 
(JPRS—78932) 
Soldering 
Analyses of some problems occurring in electronic assembly 
packaging, 7:4961 (SAND—81-1093) 





Analyses of some problems occurring in electronic assembly 
packaging, 7:4961 (SAND—81-1093) 
ELECTRON-ION COLLISIONS 
Tonization 
Ionisation from the 4s, 4p, 4d and 4f sublevels of highly 
charged ions, 7:5784 
ELECTRON-MOLECULE COLLISIONS 
Exchange Interactions 
Separable approximation for exchange interactions in electron- 
molecule scattering, 7:5782 
ELECTRON-MUON INTERACTIONS 
Weak Neutral Currents 
Muon electron scattering and neutral currents, 7:5867 (UM-P— 
80/51) 
ELECTRON-NUCLEON INTERACTIONS 
Cross Sections 
Electron scattering from A=3 nuclei, 7:5950 (UM-P—78/61) 
ELECTRON-POSITRON COLLISIONS 
Annihilation 
Annihilation decay of bound positron and positronium states 
on donor-acceptor pairs in semiconductors, 7:5748 (INIS- 
mf—6160) 
Annihilation decay of positron and positronium states in 
heavily doped semiconductors, 7:5749 (INIS-mf—6160) 
Effect of Auger processes on annihilation decay of Wheeler 
complexes in semiconductors, 7:5747 (INIS-mf—6160) 
Positron annihilation in diamond-like semiconductors, 7:5750 
(INIS-mf—6160) 
ELECTRON-POSITRON INTERACTIONS 
T- and M- baryonia from e* e~ experiments, 7:5864 (UM-P— 
80/42) 
Annihilation 
Annihilation e* e~ — hadrons near N anti N threshold, 7:5832 
(ITEP—147(1979)) 
Multipion correlations in e* e~ annihilation at SPEAR, 7:5807 
(LBL—13291) 
CP Invariance 
Test of Einstein locality, 7:5892 (HU-TFT—80-5(Rev.)) 
Cross Sections 
Annihilation e* e~ — hadrons near N anti N threshold, 7:5832 
(ITEP—147(1979)) 
Multiplicity 
Average charged particle multiplicities in pp, 7p and e* e~ 
interactions, 7:5857 (RL—80-046) 
Quantum Chromodynamics 
High corrections to the sigmasub(tot)(e* e~—>hadrons) in 
quantum chromodynamics, 7:5829 (INIS-SU—3) 
Quark Model 
Lectures on charmed particles, 7:5840 (JINR-D—2-11707) 
Total Cross Sections 
High corrections to the sigmasub(tot)(e* e~—>hadrons) in 
quantum chromodynamics, 7:5829 (INIS-SU—3) 
Weak Neutral Currents 
Manifestation of neutral weak currents in the e* e~ annihilation, 
7:5851 (KFTI—80-2) 
ELECTRON-RING ACCELERATORS 
Heavy-ion accelerator development problems, 7:4977 (INIS- 
mf—6121) 
Beam Currents 
Measurement of parameters of electron-ion ring in collective 
heavy ion accelerator by time-of-flight method, 7:5015 
(JINR—R-9-80-126) 
Beam 
Accumulation of heavy ions in electron rings of the collective 
accelerator, 7:5013 (JINR—9-80-124) 
Energy Spectra 
Measurement of parameters of electron-ion ring in collective 
heavy ion accelerator by time-of-flight method, 7:5015 
(JINR—R-9-80-126) 
Heavy Ions 
Accumulation of heavy ions in electron rings of the collective 
accelerator, 7:5013 (JINR—9-80-124) 
ELECTRONS 
Acceleration 
Electron selfacceleration in a crystal, 7:6286 (INIS-mf—6160) 
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Bremsstrahlung 
Radiation of charged particles in the field of a point dipole, 
7:6239 (IAE—3259/12) 
Collisions 
Progress report on the work of the electron and ion diffusion 
unit, 7:5758 (INIS-mf—6424) 
Energy Losses 
Application of the pairing collision theory to the problems of 
electron transport through matter, 7:6245 (INIS-SU—S) 
Electric field effect on electron transport in dielectric 
materials, 7:6248 (INIS-SU—S) 
Magnetic Moments 
Effective field theories and higher-dimension operators, 7:5958 
ELECTROSTATIC ACCELERATORS 


See also PELLETRON ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 


Design 
Two-parametric technique for evaluation of the net method, 
7:4976 (FEI—1059) 
Electric Fields 
Two-parametric technique for evaluation of the net method, 
7:4976 (FEI—1059) 
High-Voltage Pulse Generators 
Pressurized gas commutator for high-current accelerators, 
7:5086 (INIS-mf—6121) 
Ion Sources 
Pulse operation of the FEI EG-1 electrostatic accelerator, 
7:5056 (FEI—1024) 
On-Line Control Systems 
Control system and automation data acquisition system of the 
NII YaF accelerators, 7:5082 (INIS-mf—6121) 
Pulse Techniques 
Pulse operation of the FEI EG-1 electrostatic accelerator, 
7:5056 (FEI—1024) 
ELECTROSTATIC PRECIPITATORS 
Design 
Performance and economic assessment of an improved 
electrostatic precipitator electrode design for fine-particulate 
collection. Technical progress report, 7:4020 
(DOE/EV/10506—T2) 
Test Facilities 
Performance and economic assessment of an improved 
electrostatic precipitator electrode design for fine-particulate 
collection. Technical progress report, 7:4020 
(DOE/EV/10506—T2) 
ELEMENTARY PARTICLES 


See also HADRONS 
LEPTONS 
Self-Consistent Field 
Particle in a self-consistent field, some exact solutions, 7:5895 
(IFVE-OTF—80-120) 
ELMO BUMPY TORUS 


ELMO Bumpy Torus fusion-reactor design study, 7:6526 (LA- 
UR—81-2879) 
Superconducting Magnets 
Design and construction of the EBT-P development coils, 
7:6481 (CONF-811040—78(Draft)) 
EMERGENCY CORE COOLING SYSTEM 


See ECCS 
EMERGENCY PLANS 
Research Programs 
Introduction and executive summary, 7:4373 (ORNL—5740) 
Solar and Special Studies Section, 7:3819 (ORNL—5740) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
Data Processing 
Computer program to process data from a direct-current 
plasma-emission spectrometer (DCPEOES and subroutines), 
7:4818 (DOE/EV/10694—4) 
Reviews 
Analytical spectroscopy with inductively coupled plasmas: 
present status and future prospects, 7:4837 (IS-M—343) 
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EMULSIONS 
Combustion 


Study of the vaporization and combustion properties of 
distillate fuel droplets containing methanol or ethanol, 7:3561 
(CONF-801030—(Vol.1)) 


Study of the vaporization and combustion properties of 
distillate fuel droplets containing methanol or ethanol, 7:3561 
(CONF-801030—(Vol.1)) 

END USE SECTOR 
See INDUSTRY 
ENERGY 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 


Coordinated Research Programs 
Developing the use of energy. Volume 1, 7:4379 (STU-I—188- 
1980) 
Developing the use of energy. Volume 2, 7:4380 (STU-I—189- 
1980 


ENERGY ANALYSIS 
Data Analysis 
Integrated Programs, 7:4378 (ORNL—5740) 
Regional and Urban Studies Section, 7:4374 (ORNL—5740) 
Research Programs 
Economic Analysis Section, 7:4375 (ORNL—5740) 
Integrated Programs, 7:4378 (ORNL—5740) 
Regional and Urban Studies Section, 7:4374 (ORNL—5740) 
ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Energy, natural resources, and the environment in the eighties 
(Booklet), 7:4406 (DOE/TIC—2001747) 
Financial Assistance 
Analysis of state-energy-program capabilities, 7:4400 
(ANL/CNSV-TM—82) 
Information Needs 
Overview of energy-conservation research opportunities: 
executive summary, 7:4473 (PNL—3944-Ex.Sum.) 
Manuals 
Evaluation of energy-conservation technologies for the citrus- 
processing industry, 7:4526 (DOE/CS/40199—T4) 
Evaluation of energy-conservation technologies for the citrus- 
processing industry, 7:4539 (DOE/CS/40199—T3) 
Management 
Energy conservation in citrus processing. Project management 
reports, 7:4540 (DOE/CS/40263—T3) 
Residential Conservation Service: an analysis of management 
alternatives, 7:4489 (DOE/CS/21693—T3) 
Research Programs 
Conservation and Use Analysis Section, 7:4376 (ORNL—5740) 
Conservation and Conversion Technology Section, 7:4377 
(ORNL—5740) 
Introduction and executive summary, 7:4373 (ORNL—5740) 
Technology Utilization 
Comprehensive program and plan for Federal energy 
education, extension, and information activities. Fourth 
report to Congress, 7:4472 (DOE/CE—0023) 
ENERGY CONSUMPTION 
The US energy dilemma: the gap between today’s requirements 
and tomorrow’s potential. Environmental geology notes, 
7:4405 (AD-A—093456) 
Energy Models 
National interim energy-consumption survey: exploring the 
variability in energy consumption. A supplement, 7:4423 
(DOE/EIA—0272/S) 
F 
Energy consumed in 2010 by an energy-efficient building 
sector, 7:4502 (ORNL—5772) 
Management 
Energy-use management and the impact on end users: 
efficiency or deprivation, 7:4402 (CONF-801073—2) 
Research 
Conservation and Use Analysis Section, 7:4376 (ORNL—5740) 
USA 
National interim energy-consumption survey: exploring the 
variability in energy consumption. A supplement, 7:4423 
(DOE/EIA—0272/S) 


ENERGY SOURCE DEVELOPMENT 
Environmental impacts 


ENERGY DEMAND 
Data Analysis 
Economic Analysis Section, 7:4375 (ORNL—5740) 


Forecasting 
Short-term energy outlook: methodology, 7:4408 (DOE/EIA— 
0202/7-2 


Research Programs 
Introduction and executive summary, 7:4373 (ORNL—5740) 
ENERGY EFFICIENCY STANDARDS 
Economic Analysis 

Executive summary of the economic analysis: technical support 
document for the proposed energy performance standards 
for consumer products, 7:4403 (DOE/CS/20334—T13) 

Economic Impact 

Economic analysis technical support document for the 
proposed energy performance standards for consumer 
products, 7:4487 (DOE/CS/20334—T12) 

Impacts on small business, 7:4523 (DOE/CS/20334—T15) 

ENERGY INFORMATION ADMINISTRATION 
Forecasting 

Short-term energy outlook: methodology, 7:4408 (DOE/EIA— 

0202/7-2) 
ENERGY INTEGRATED INDUSTRIAL PARKS 
See ENERGY PARKS 
ENERGY MANAGEMENT 
Research Programs 

Research and development program plan for 1979-1983: 

program descriptions, 7:3953 (EPRI-PS—831-SR) 
ENERGY MODELS 

Economic Analysis Section, 7:4375 (ORNL—5740) 

Integrated Programs, 7:4378 (ORNL—5740) 

National interim energy-consumption survey: exploring the 
variability in energy consumption. A supplement, 7:4423 
(DOE/EIA—0272/S) 

Research Programs 
Introduction and executive summary, 7:4373 (ORNL—5740) 
Regional and Urban Studies Section, 7:4374 (ORNL—5740) 
Validation 
Regional and Urban Studies Section, 7:4374 (ORNL—5740) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY PARKS 

Tennessee Valley Authority final environmental impact 

statement, 7:5470 (TVA/ONR/PCS—81/2-Vol.1) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Energy, natural resources, and the environment in the eighties 
(Booklet), 7:4406 (DOE/TIC—2001747) 

Technical studies and reports in support of the Office of the 
Assistant Secretary for Environment, Department of Energy. 
Final report, 7:4359 (DOE/EV/74010—T2) 

ENERGY SHORTAGES 
Forecasting 

Effects of natural-gas curtailments on industrial-electricity 

demand. Final report, 7:4409 (EPRI-EA—2104) 
ENERGY SOURCE DEVELOPMENT 
Economic Impact 

Economic aspects of alcohol production in the Southern 
Region of Brazil, 7:3631 (CONF-8010.10—(Vol.2)) 

Economic development, energy policy and alcohol, 7:3602 
(CONF-801030—(Vol.2)) 

Impact of Brazil's PROALCOOL on land prices and crop 
substitutions, 7:3632 (CONF-801030—(Vol.2)) 

Environmental Impact Statements 

Draft Northeast regional environmental impact statement: the 
potential conversion of forty-two powerplants from oil to 
coal or alternate fuels, 7:3193 (DOE/EIS—0083-D) 

Environmental Impacts 
Environmental assessment: US Department of Energy's 
financial incentives for production of 60,000 barrels per dya 
of ethanol, 7:4425 (ANL/CNSV-TM—46) 

Sedimentation plan to assess the impact of geothermal activities 
to the aquatic ecosystem in the Geyers Calistoga KGRA, 
7:3889 (UCID—19059) 





ENERGY SOURCES 
Land Requirements 


Requirements 
Impact of Brazil's PROALCOOL on land prices and crop 
substitutions, 7:3632 (CONF-801030—(Vol.2)) 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WAVE POWER 
WIND POWER 
WOOD FUELS 


Rates 
Energy industries abroad, 7:4369 (DOE/IA—0012) 
Forecasting 
World energy demands - can thermonuclear power satisfy 
them, 7:4349 (INIS-mf—6424) 
Research Programs 
Energy Division annual progress report for period ending 
September 30, 1980, 7:4372 (ORNL—5740) 
Introduction and executive summary, 7:4373 (ORNL—5740) 
Supply and Demand 
World energy demands - can thermonuclear power satisfy 
them, 7:4349 (INIS-mf—6424) 
ENERGY STORAGE 


See also ANNUAL ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
MAGNETIC ENERGY STORAGE 


Electric Batteries 
Electrochemical energy storage, 7:4471 (LBL—13199) 
Fuel Cells 
Electrochemical energy storage, 7:4471 (LBL—13199) 
ENERGY STORAGE SYSTEMS 


See also ELECTRIC BATTERIES 
THERMAL ENERGY STORAGE EQUIPMENT 


Electrochemical Cells 
DOE battery and electrochemical contractors’ conference. 
Electrochemical storage systems program summary, 7:4339 
(CONF-810642—(Summ.)) 
Redox Fuel Cells 
Advances in membrane technology for the NASA Redox 
Energy-Storage System, 7:4342 (DOE/NASA/12726—12) 
Performance mapping studies in Redox flow cells, 7:4456 
(DOE/AL/12726—T1) 
ENERGY SUPPLIES 
The US energy dilemma: the gap between today’s requirements 
and tomorrow’s potential. Environmental geology notes, 
7:4405 (AD-A—093456) 
Data Analysis 
Economic Analysis Section, 7:4375 (ORNL—5740) 
Dry Scrubbers 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
Forecasting 
Short-term energy outlook: methodology, 7:4408 (DOE/EIA— 
0202/7-2) 
Mathematical Models 
Fossil-energy program progress report for September 1981, 
7:3130 (ORNL-TM—8065) 
ENERGY-LEVEL TRANSITIONS 
See also MULTIPOLE TRANSITIONS 


Gamma-ray spectra and multiplicities in the yrast and statistical 
cascades, 7:6191 (INIS-mf—5925) 
Gamma Spectroscopy 
Method to determine gamma-transition partial intensities, 
7:5988 (INIS-mf—6160) 
Multiplicity 
Method to determine mean multiplicity of gamma transitions, 
7:5989 (INIS-mf—6160) 
Statistical Models 
Gamma-ray spectra and multiplicities in the yrast and statistical 
cascades, 7:6191 (INIS-mf—5925) 
ENGINEERED SAFETY SYSTEMS 


See also CONTAINMENT SYSTEMS 
EccS 


Materials Testing 
Biological intrusion of low-level-waste trench covers, 7:3416 
(LA-UR—81-2972) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
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RESERVOIR ENGINEERING 
Research 
Mechanical engineering department technical review, 7:4925 
(UCRL—50016-81-1) 
ENGINES 


See also DUAL-FUEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
RANKINE CYCLE ENGINES 
STIRLING ENGINES 


Electric Heating 
Anvaendning av elektrisk motorvaermare - inverkan pae 
br lefoerbrukningen vid kallstart (the use of electric 
engine heaters - influence on cold start fuel consumption), 
7:4514 (PB—81-141681) 
ENGLAND 
See UNITED KINGDOM 
ENRICHED URANIUM 
See also SLIGHTLY ENRICHED URANIUM 





Spectrographic determination of impurities in enriched 
uranium solutions, 7:4839 (JEN—467) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT 
Information Systems 
SEEDIS project: a summary overview, 7:5468 (PUB—424) 
Natural Radioactivity 
Report of the meeting on the state of natural radioactivities in 
the environment. Environment and rare gases, 7:5414 
(KURRI-TR—179) 
Radioactivity 
International workshop on environmental monitoring around 
nuclear installations, 7:5437 (INIS-mf—6238) 
ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL EXPOSURE PATHWAY 
Mathematical Models 
Sensitivity analysis of the terrestrial food chain model FOOD 
III, 7:5576 (AECL—6794) 
ENVIRONMENTAL IMPACT STATEMENTS 
Technology Assessment 
Environmental Impact Section, 7:5469 (ORNL—5740) 
ENVIRONMENTAL POLICY 
Energy, natural resources, and the environment in the eighties 
(Booklet), 7:4406 (DOE/TIC—2001747) 
Environmental Impact Section, 7:5469 (ORNL—5740) 
Technical studies and reports in support of the Office of the 
Assistant Secretary for Environment, Department of Energy. 
Final report, 7:4359 (DOE/EV/74010—T2) 
Tennessee Valley Authority final environmental impact 
statement, 7:5470 (TVA/ONR/PCS—81/2-Vol.1) 
Information Systems 
SEEDIS project: a summary overview, 7:5468 (PUB—424) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
UNOFF 


Computerized Simulation 

Development of a numerical model to simulate the mesoscale 
transport of air pollutants. Status report, 7:5377 (CONF- 
801064—) 

New puff model for an accurate non-stationary plume 
description in both transport and calm conditions, 7:5378 
(CONF-801064—) 

Data Base Management 

Technical Data Management Center: a focal point for 
meteorological and other environmental transport computing 
technology, 7:6619 (CONF-801064—) 

Flow Models 

Intermediate range atmospheric transport and technology 

assessments: nuclear pollutants, 7:5402 (CONF-801064—) 
Mathematical Models 

Intermediate range-transport modeling of non-nuclear 
pollutants for regulatory and policy applications: a view 
from the trenches, 7:5426 (CONF-801064—) 

Methods for calculating the representativeness of data, 7:6589 
(CONF-801064—) 
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Modeling of intermediate range transport and dispersion of 
pollutants: A case study for assessing air quality impacts 
upon PSD Class I areas, 7:5373 (CONF-801064—) 

Models and criteria for waste repository performance, 7:5450 
(UCRL—85402) 

New puff model for an accurate non-stationary plume 
description in both transport and calm conditions, 7:5378 
(CONF-801064—) 

New trajectory model for intermediate range transport under 
changing weather conditions, 7:6590 (CONF-801064—) 

Nocturnal jet development over sloping terrain and 
implications for pollutant transport, 7:5381 (CONF-801064— 


) 

Particulate sulfate n Lexington, Kentucky and it's relation to 
major surrounding SO: sources, 7:5376 (CONF-801064—) 

Review of physical assumptions in intermediate range transport 
and diffusion models, 7:5366 (CONF-801064—) 

Symposium on intermediate-range atmospheric-transport 
processes and technology assessment (Lead Abstract), 7:5369 
(CONF-801064—) 

Meteorology 

Meteorological perspective on intermediate range atmospheric 

dispersion, 7:5370 (CONF-801064—) 
Pollution Regulations 

Intermediate range-transport modeling of non-nuclear 
pollutants for regulatory and policy applications: a view 
from the trenches, 7:5426 (CONF-801064—) 

ENZYMATIC HYDROLYSIS 
Comparative Evaluations 

Innovative conversion technologies for production of alcohol 
fuels from biomass (Natick Process, MIT Process, Gulf 
Process, NYU Process, GIT Process, Dartmouth Process, 
Purdue Process), 7:3636 (CONF-810303—) 

Energy Conservation 

Application of low-temperature liquefaction in production of 

ethanol from starch, 7:3542 (CONF-801030—(Vol.1)) 
EPOXIDES 
Physical Radiation Effects 

Simulation of visco-elasticity spatial problems by a 
polarization-optical method under irradiation, 7:4766 (INIS- 
mf—6414) 

EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
Program Management 
Research and development program plan for 1979-1983: 
program descriptions, 7:3953 (EPRI-PS—831-SR) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 
Numerical Solution 

Numerical model study of plume fumigation during nocturnal 

inversion break-up, 7:5382 (CONF-801064—) 
EQUILIBRIUM PLASMA 
Analytical Solution 

Force-free analytical threedimensional toroidal MHD-equilibria 

of arbitrary cross section, 7:6466 (UNICP-FSP—80-1) 
EQUIPMENT INTERFACES 

Interface unit for intercomputer communication on the ITEF 
mini-computers, 7:5311 (ITEF—131(1980)) 

Interface unit of the graphic display for the ES-1010 computer, 
7:5312 (ITEF—132(1980)) 

Unit for communication of the Vector” system with the 
“Electronica DZ-28” control computer, 7:5324 (NIIAR— 
30(438)) 

ERBIUM 
Metallurgical Effects 

Deuterium trapping by impurities in copper, 7:4949 (SAND— 

81-1888C) 
ERBIUM 155 
Beta-Plus Decay 
185Er beta decay and '*Ho excited levels, 7:6141 (JINR—R-6- 
12849) 
ERBIUM 168 
Energy-Level Transitions 
Bandmixing and the IBA, 7:6130 (BNL—30176) 


ERBIUM 170 
Moment of Inertia 

Internucleon forces and moments of inertia of nuclei, 7:6137 

(INIS-mf—6160) 
ERBIUM HYDRIDES 
Phase Studies 

166Fr Moessbauer and X-ray diffraction study of ErMne 

hydrides, 7:4758 
EREVAN SYNCHROTRON 
Et 

Analysis of operation of thyristor power supply system of the 

EhKU-6 ring electromagnet, 7:5079 (INIS-mf—6121) 
ERYTHROCYTES 
Enzymes 

Frequency of enzyme deficiency variants in erythrocytes of 

newborn infants, 7:5484 
ESOPHAGUS 
Neoplasms 

Iridium 192 curietherapy in 24 recurrences of oesophagus 
cancers treated at the Francois Baclesse Centre, 7:5487 
(FRNC-TH—914) 

Role of immunotherapy in increasing of radiotherapy 
efficiency in case of esophagus neoplasm treatment, 7:5511 
(INIS-mf—6068) 

ESTROGENS 
Radiosensitivity Effects 
Synergism of estrogens and x-rays in mammary carcinogenesis 
in female ACI rat, 7:5638 
Receptors 
Positive cooperativity of the estrogen receptor, 7:5478 
ESTUARIES 
Biomass 

Primary productivity, biomass and limiting factors in SW 
estuary area of Todos os Santos Bay (brazil), 7:5452 (INIS- 
mf—6115) 

Productivity 

Primary productivity, biomass and limiting factors in SW 
estuary area of Todos os Santos Bay (brazil), 7:5452 (INIS- 
mf—6115) 

Spatial Distribution 

Thermal contamination in Guaymas Bay, Mexico, 7:5465 

(INIS-mf—61 15) 
Water Pollution 
Primary production in Santos Bay (Brazil): photosynthetic 
efficiency in polluted environment, 7:5457 (INIS-mf—6115) 

ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
1,2-ETHANEDIOL 

See GLYCOLS 
ETHANOL 

See also ETHANOL FUELS 

GASOHOL 
Adsorption 

Preliminary evaluation of alternative ethanol/water separation 

processes, 7:4846 (PNL—3823) 
Availability 

Utilization of ethanol in Indian cars, scooters, motorcycles and 

tractors, 7:4612 (CONF-801030—(Vol.2)) 
Biosynthesis 

Improving the scenario for ethanol production: the new 
ethanol producers (Zimomonas mobilis, Clostridium 
thermocellum, and Zimomonas subtilis), 7:3553 (CONF- 
801030—(Vol.1)) 

Industrial efficiency of alcohol fermentation: a comparative 
study, 7:3552 (CONF-801030—(Voi.1)) 

Combustion Properties 

Experiments with alcohol/diesel fuel blends in compression- 
ignition engines, 7:4605 (CONF-801030—(Vol.2)) 

Study of the vaporization and combustion properties of 
distillate fuel droplets containing methanol or ethanol, 7:3561 
(CONF-801030—(Vol.1)) 

Dehydration. 

Preliminary evaluation of alternative ethanol/water separation 

processes, 7:4846 (PNL—3823) 





Energy consumption in the distillation of fuel alcohol, 7:3550 
(CONF-801030—(Vol.1)) 

Preliminary evaluation of alternative ethanol/water separation 
processes, 7:4846 (PNL—3823) 

Self-regulating reflux control for ethanol distillation, 7:3544 
(CONF-801030—(Vol.1)) 


Study of the vaporization and combustion properties of 
distillate fuel droplets containing methanol or ethanol, 7:3561 
(CONF-801030—(Vol.1)) 

Extraction 

Preliminary evaluation of alternative ethanol/water separation 

processes, 7:4846 (PNL—-3823) 
Fuel Substitution 

Thailand's experience with hydrated ethyl! alcohol: gasoline 

blended motor fuel, 7:4614 (CONF-801030—(Vol.2)) 
Mixing 

Preliminary evaluation of alternative ethanol/water separation 

processes, 7:4846 (PNL—3823) 
Osmosis 

Preliminary evaluation of alternative ethanol/water separation 

processes, 7:4846 (PNL—3823) 


Analyzing the feasibility of increasing output in a distillery 
which uses sugar cane in the production of ethanol (In 
Portuguese), 7:3548 (CONF-801030—(Vol.1)) 

Application of low-temperature liquefaction in production of 
ethanol from starch, 7:3542 (CONF-801030—(Vol.1)) 

Biological control of alcohol fermentation at the industrial 
level (In Portuguese), 7:3545 (CONF-801030—(Vol.1)) 

Biotechnology and environmental programs, 7:3504 (ORNL— 
5757) 

Description of a full scale ethanol production plant for direct 
processing of sugar cane and sweet sorghum according to a 
thermal treatment process - technical and economical 
aspects, 7:3554 (CONF-801030—(Vol.1)) 

Development of technology for improvement in energy 
balance in production of ethyl alcohol from sugarcane 
molasses, 7:3551 (CONF-801030—(Vol.1)) 

Development of community-sized fuel alcohol production units 
in the southeastern United States, 7:3555 (CONF-801030— 
(Vol.1)) 

Direct application of solar energy to alcohol fuel production, 
7:3625 (CONF-801030—(Vol.1)) 

Economic impacts of ethanol fuels from crops, 7:3579 
(SERI/TR—734-1320) 

Economics of fuel ethanol from beet, 7:3547 (CONF-801030— 
(Vol.1)) 

Economics of ethanol from waste fruit using geothermal 
process heat and wood for fuel, 7:3549 (CONF-801030— 
(Vol.1)) 

EX-FERM process for ethanol production, 7:3538 (CONF- 
801030—(Vol.1)) 

Feasibility study for alternative fuels production: biomass 
technology. Volume II. Results, 7:3570 (DOE/RA/50333— 
T1(Vol.2)) 

Feasibility study of a 3,000,000-gallon-per-year ethanol- 
production plant in northeast Georgia: final report, 7:3569 
(DOE/RA/50321—T1) 

Feasibility study 20-MM gal/yr fuel grade ethanol facility, 
7:3576 (DOE/RA/50392—T1) 

Impact of differing raw materials and alternate fermentation 
methods on process designs for the production of fuel grade 
ethanol, 7:3543 (CONF-801030—(Vol.1)) 

Improvement of alcohol fermentation, 7:3541 (CONF-801030— 
(Vol.1)) 

Integral approach to power alcohol production, 7:3535 
(CONF-801030—(Vol.1)) 

Liquid fuels from biomass in Hawaii, 7:3633 (CONF-801030— 
(Vol.2)) 

Net energy balance of ethanol production from wood 
(Eucalyptus and spruce), 7:3540 (CONF-801030—(Vol.1)) 

Solid phase fermentation for intermediate scale ethanol 
production, 7:3537 (CONF-801030—(Vol.1)) 

Use of microwave ovens in the production of industrial 
ethanol, 7:3539 (CONF-801030—(Vol.1)) 
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Solvent Extraction 
Preliminary evaluation of alternative ethanol/water separation 
processes, 7:4846 (PNL—3823) 


LF.P. way to produce C; - Cs alcohols for use as a gasoline 
blending component, 7:3556 (CONF-801030—(Vol.1)) 
Toxicity 
Operations experience at solvent ethanol facilities, 7:5665 
(CONF-810303—) 
ETHANOL FUELS 
Antiknock Ratings 
Influence of oxygenates on the road ratings of typical 
gasolines, 7:3562 (CONF-801030—(Vol.1)) 
Combustion Control 
Efficient burning of concentrated gasohol of variable 
composition in spark ignition engines, 7:4552 (CONF- 
801030—(Vol.1)) 
Combustion Properties 
Characterization and research investigation of alcohol fuels in 
internal combustion engines. Six months progress report, 
7:4641 (DOE/CS/51737—T2) 
Consumption data and considerations on three approaches to 
diesel-oil substitution, 7:4620 (CONF-801030—(Vol.2)) 
Ignition timing influence upon piston performance of ethanol 
fueled Otto cycle engines, 7:4591 (CONF-801030—(Vol.1)) 
Commercialization 
Alcohol cars in Brazil's future: a technological forecast, 7:4636 
(CONF-801030—(Vol.2)) 
Comparative Evaluations 
Lubrication behavior in ethanol fueled engines, 7:4625 (CONF- 
801030—(Vol.2)) 
Methanol and ethanol as gas turbine fuels, 7:4555 (CONF- 
801030—(Vol.1)) 
Methanol/ethanol/gasoline blends in stratified charge engine 
vehicles, 7:4629 (CONF-801030—(Vol.2)) 
Computerized Simulation 
Economic impacts of ethanol fuels from crops, 7:3579 
(SERI/TR—734-1320) 
Corrosive Effects 
Corrosivity of ethanol fuel mixtures to fuel system materials, 
7:4597 (CONF-801030—(Vol.1)) 
Development and testing of an anti-corrosive additive for 
alcohol fuels, 7:4587 (CONF-801030—(Vol.1)) 
Lubrication requirements for alcohol-fueled spark ignition 
engines, 7:4628 (CONF-801030—(Vol.2)) 
Economic Analysis 
Development of community-sized fuel alcohol production units 
in the southeastern United States, 7:3555 (CONF-801030— 
(Vol.1)) 


Economic impacts of ethanol fuels from crops, 7:3579 
(SERI/TR—734-1320) 


Utilization of pure alcohol fuels in a diesel engine by spark 

ignition, 7:4598 (CONF-801030—(Vol.1)) 
Exergy Source Development 

Alcohol fuels in New Zealand's energy future, 7:3634 (CONF- 
801030—(Vol.2)) 

Environmental assessment: US Department of Energy's 
financial incentives for production of 60,000 barrels per dya 
of ethanol, 7:4425 (ANL/CNSV-TM—46) 

Liquid fuels from biomass in Hawaii, 7:3633 (CONF-801030— 
(Vol.2)) 

Swedish policy and decisions on the introduction of alternate 
motor fuels, 7:3622 (CONF-801030—(Vol.2)) 

Energy Substitution Equivalent 

Petroleum price parity and petroleum displacement value of 

ethanol motor fuels, 7:3621 (CONF-801030—(Vol.2)) 
Environmental Impacts 

Environmental assessment: US Department of Energy's 
financial incentives for production of 60,000 barrels per dya 
of ethanol, 7:4425 (ANL/CNSV-TM—46) 

Forecasting 
Alcohol cars in Brazil's future: a technological forecast, 7:4636 
(CONF-801030—(Vol.2)) 
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Economic future for agriculturally derived alcohol, 7:4436 

(CONF-810303—) 
Fuel Additives 

Ethanol fuels with ignition improver for turbocharged diesel 

engines, 7:4622 (CONF-801030—(Vol.2)) 
Fuel 

Consumption data and considerations on three approaches to 

diesel-oil substitution, 7:4620 (CONF-801030—(Vol.2)) 
Government Policies 

Environmental assessment: US Department of Energy's 
financial incentives for production of 60,000 barrels per dya 
of ethanol, 7:4425 (ANL/CNSV-TM—46) 

Ignition 

Ethanol fuels with ignition improver for turbocharged diesel 
engines, 7:4622 (CONF-801030—(Vol.2)) 

Fuel vaporization for fast cold starting of ethanol fueled 
vehicles, 7:3564 (CONF-801030—(Vol.1)) 

Meetings 

Moonshine to motor fuel: a workshop on regulatory 
compliance for fuel alcohol production, 7:4430 (CONF- 
810303—) 

Net Energy 

Net energy balance of ethanol production from wood 

(Eucalyptus and spruce), 7:3540 (CONF-801030—(Vol.1)) 
Phase Stability 

Water tolerability of ethanol-gasoline blends, 7:3563 (CONF- 

801030—(Vol.1)) 
Prices 

Petroleum price parity and petroleum displacement value of 

ethanol motor fuels, 7:3621 (CONF-801030—(Vol.2)) 
Production 

Recovery of ethanol from fermentation broths using selective 

sorption-desorption, 7:3580 
Sorption 

Recovery of ethanol from fermentation broths using selective 

sorption-desorption, 7:3580 
Specifications 

Theoretical limits of performance and economy for methanol, 
ethanol and gasoline blends in automotive engines, 7:4642 
(DOE/CS/53682—T1) 

ETHANOL PLANTS 
Design 

Design report: Small-Scale-Fuel-Alcohol Plant. Volume 3. 
Construction information, 7:3577 (DOE/TIC— 
2001036(Vol.3)) 

Development of community-sized fuel alcohol production units 
in the southeastern United States, 7:3555 (CONF-801030— 
(Vol.1)) 

Feasibility study for alternative fuels production: biomass 
technology. Volume II. Results, 7:3570 (DOE/RA/50333— 
T1(Vol.2)) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume II. Preliminary project 
design report, 7:3572 (DOE/RA/50369—1-Vol.2) 

Small scale production of ethyl alcohol (In Portuguese), 7:3557 
(CONF-801030—(Vol.1)) 

Economic Analysis 

Development of community-sized fuel alcohol production units 
in the southeastern United States, 7:3555 (CONF-801030— 
(Vol.1)) 

Economics of ethanol from waste fruit using geothermal 
process heat and wood for fuel, 7:3549 (CONF-801030— 
(Vol.1)) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume I. Executive summary, 
7:3571 (DOE/RA/50369—1-Vol.1) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume IV. Commercial 
evaluation, 7:3574 (DOE/RA/50369—1-Vol.4) 

Energy Consumption 

Energy consumption in the distillation of fuel alcohol, 7:3550 

(CONF-801030—(Vol.1)) 
Environmental Impacts 

Environmental assessment: US Department of Energy's 
financial incentives for production of 60,000 barrels per dya 
of ethanol, 7:4425 (ANL/CNSV-TM—46) 


Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume V. Preliminary 
environmental assessment and permit requirements, 7:3575 
(DOE/RA/50369—1-Vol.5) 

t 

Small-scale fuel-alcohol plant. Design report. Volume two: 
detailed equipment information, 7:3578 (DOE/TIC— 
2001037(Vol.2)) 

Feasibility Studies 

Feasibiuity study for alternative fuels production: biomass 
technology. Volume II. Results, 7:3570 (DOE/RA/50333— 
T1(Vol.2)) 

Feasibility study of a 3,000,000-gallon-per-year ethanol- 
production plant in northeast Georgia: final report, 7:3569 
(DOE/RA/S50321—T1) 

Feasibility study 20-MM gal/yr fuel grade ethanol facility, 
7:3576 (DOE/RA/50392—T1) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume I. Executive summary, 
7:3571 (DOE/RA/S50369—1-Vol.1) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume II. Preliminary project 
design report, 7:3572 (DOE/RA/50369—1-Vol.2) 

Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume III. Supplementary 
studies, 7:3573 (DOE/RA/50369—1-Vol.3) 

Financial Incentives 

Financing, tax, and nontax incentives, 7:4439 (CONF-810303— 

) 
Financing 
Financing, tax, and nontax incentives, 7:4439 (CONF-810303— 
) 
Fire Prevention 
Control of hazards, 7:3568 (CONF-810303—) 
Geothermal Process Heat 

Economics of ethanol from waste fruit using geothermal 
process heat and wood for fuel, 7:3549 (CONF-801030— 
(Vol.1)) 


Health and safety hazards in fuel ethanol production, 7:3567 

(CONF-810303—) 
Health Hazards 
Operations experience at solvent ethanol facilities, 7:5665 
(CONF-810303—) 
Legal Aspects 
Effluent regulations, 7:4440 (CONF-810303—) 
Liquid Wastes 

Identification of waste streams from ethanol production 

facilities, 7:3565 (CONF-810303—) 
Materials Handling 

Description of a full scale ethanol production plant for direct 
processing of sugar cane and sweet sorghum according to a 
thermal treatment process - technical and economical 
aspects, 7:3554 (CONF-801030—(Vol.1)) 

Occupational Safety 

Codes and standards applicable to alcohol production facilities, 
7:4441 (CONF-810303—) 

Health and safety hazards in fuel ethanol production, 7:3567 
(CONF-810303—) 

Operation 

Development of community-sized fuel alcohol production units 
in the southeastern United States, 7:3555 (CONF-801030— 
(Vol.1)) 

Feasibility study for alternative fuels production: biomass 
technology. Volume II. Results, 7:3570 (DOE/RA/50333— 
T1(Vol.2)) 

Small scale production of ethyl alcohol (In Portuguese), 7:3557 
(CONF-801030—(Vol.1)) 

Permits 

Bureau of Alcohol, Tobacco and Firearms and the alcohol 

fuels industry, 7:4438 (CONF-810303—) 
Pollution Control 

Control of effluents from ethanol production facilities, 7:3566 

(CONF-810303—) 
Pollution Regulations 
Effluent regulations, 7:4440 (CONF-810303—) 
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Productivity 


Productivity 
Analyzing the feasibility of increasing output in a distillery 
which uses sugar cane in the production of ethanol (In 
Portuguese), 7:3548 (CONF-801030—(Vol.1)) 
R 
Codes and standards applicable to alcohol production facilities, 
7:4441 (CONF-810303—) 
Socio-Economic Factors 
Preliminary design and economic analysis report on the Port of 
Morrow Ethanol Refinery. Volume V. Preliminary 
environmental assessment and permit requirements, 7:3575 
(DOE/RA/50369—1-Vol.5) 
Solid Wastes 
Identification of waste streams from ethanol production 
facilities, 7:3565 (CONF-810303—) 
Waste Management 
Control of effluents from ethanol production facilities, 7:3566 
(CONF-810303—) 
Some notes on studies of alcohol slops treatment in Taiwan, 
7:3629 (CONF-801030—(Vol.2)) 
Waste Product Utilization 
Development of technology for improvement in energy 
balance in production of ethyl alcohol from sugarcane 
molasses, 7:3551 (CONF-801030—(Vol.1)) 
Waste Water 
Use of winery wastes for the irrigation of sugar cane, 7:3630 
(CONF-801030—(Vol.2)) 
ETHINE 
See ACETYLENE 
ETHYLENE 
Chemisorption 
Surface studies of nickel, 7:4862 (LBL—13072) 
Combustion 
Experimental study of a chemically reacting turbulent 
boundary layer, 7:4905 (LBL—13325) 


Desorption 
Surface studies of nickel, 7:4862 (LBL—13072) 
Synthesis 
Utilization of shale oil as a feedstock for steam pyrolysis and 
petrochemical intermediate production. Quarterly technical 
progress report, June-August 1978, 7:3295 
(DOE/ET/13105—T1) 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUCALYPTUSES 
Cultivation Techniques 
Eucalyptus plantations for energy production in Hawaii, 
October 1, 1978-January 1980, 7:3639 (DOE/ET/20074—T4) 
Eucalyptus plantations for energy production in Hawaii, 
October 1, 1978-November 1979, 7:3640 (DOE/ET/20074— 
T6) 
EUROPE 


See also BELGIUM 

FEDERAL REPUBLIC OF GERMANY 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
ITALY 
NETHERLANDS 
PORTUGAL 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 

Energy Policy 

Energy industries abroad, 7:4369 (DOE/IA—0012) 
Energy Sources 


Energy industries abroad, 7:4369 (DOE/IA—0012) 
Power Generation 
Assessment of the foreign electric generating market for 
phosphoric acid fuel cells, 7:4463 (DOE/ET/12437—T2) 
EUROPIUM SULFIDES 
Critical Field 
Study of (euopium)/sub 1-x/(tin)/sub x/ molybdenum sulfide 
- po ‘or and high magnetic field, 7:4784 (LA-UR— 
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EUTROPHICATION 
Environmental Effects 
Effect of artificial eutrophication on natural populations of 
marine phytoplankton, 7:5456 (INIS-mf—6115) 
EVAPORATORS 
Contamination 
Effects of ammonia contamination by water on OTEC-power- 
system performance, 7:3733 (ANL/OTEC-PS—8) 
Degassing 
Open cycle seawater evaporation and gas venting studies, 
7:3787 (CONF-800633—(Vol.2)) 
Design 
cycle seawater evaporation and gas venting studies, 
7:3787 (CONF-800633—(V ol.2)) 
Motion 
Effects of platform motion on tubular evaporators for ocean 
thermal energy conversion, 7:3775 (CONF-800633—-(Vol.2)) 
Performance 
Effects of ammonia contamination by water on OTEC-power- 
system performance, 7:3733 (ANL/OTEC-PS—8) 
Performance Testing 
Effects of platform motion on tubular evaporators for ocean 
thermal energy conversion, 7:3775 (CONF-800633—(Vol.2)) 


Water-side enhancement for OTEC shell-and-tube evaporators, 
7:3774 (CONF-800633—(V ol.2)) 
Tubes 
Water-side enhancement for OTEC shell-and-tube evaporators, 
7:3774 (CONF-800633—(V ol.2)) 
EVEN-EVEN NUCLEI 
Collective Model 
Boson symmetry of collective nuclear motions, 7:6204 (INIS- 
mf—6160) 
Energy-Level Transitions 
Boson symmetry of collective nuclear motions, 7:6204 (INIS- 
mf—6160) 
Interacting Boson Model 
Interacting Boson Approximation and the spectroscopy of the 
even cadmium and tin isotopes, 7:6225 (UM-P—80/59) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EWA REACTOR 
Reactor Cores 
Calculations of the new configurations of the EWA reactor, 
7:4238 (INR—1876/PR/B) 
Reactor Kinetics 
Calculations of the new configurations of the EWA reactor, 
7:4238 (INR—1876/PR/B) 
Reactor Vessels 
In service evaluation of the core vessel welds of the 
experimental reactor EWA, 7:4239 (INR—1896/9/R/B) 
EXCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state but excluding the final-state particle itself.) 
Asymptotic Solutions 
Asymptotic approach to the investigation of binary processes 
with a large momentum transfer, 7:5824 (INIS-SU—3) 
EXCRETION FUNCTIONS 
See RETENTION FUNCTIONS 
EXHAUST GASES 
Chemical Reaction Kinetics 
Analytical study of aldehyde formation during the exhaust 
stroke of a methanol-fueled SI engine, 7:4624 (CONF- 
801030—(Vol.2)) 
Gas Analysis 
Brazilian evolution of alcohol on automoii-e use and its air 
pollution concerns, 7:4631 (CONF-801030—(Vol.2)) 
Heat Recovery 
Feasibility study on energy recovery and cogeneration from an 
existing municipal incinerator, Phase I. Final report, 7:4546 
(DOE/CS/20232—1) 
Mathematical Models 
Analytical study of aldehyde formation during the exhaust 
stroke of a methanol-fueled SI engine, 7:4624 (CONF- 
801030—(Vol.2)) 
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Methanol and formaldehyde kinetics in the exhaust system of a 
methanol fueled spark ignition engine, 7:4627 (CONF- 
801030—(Vol.2)) 

EXHAUST RECIRCULATION SYSTEMS 


Operation of a catalytic methanol decomposition reactor for 
vehicular use, 7:4580 (CONF-801030—(Vol.1)) 
EXOELECTRON DOSEMETERS 
Fabrication 
TSEE dosimeter for gamma-rays and fast neutrons using 
ceramic BeO, 7:5191 (INIS-mf—5876) 
Performance 
TSEE dosimeter for gamma-rays and fast neutrons using 
ceramic BeO, 7:5191 (INIS-mf—5876) 
EXPLOSIONS 


See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Isentropic Processes 
Self-similar isentropic implosions, 7:6515 (JEN—477) 
EXPORTS 


Overview of the activities of the Export-Import Bank, 7:3612 
(SERI/CP—763-1116) 
Information Centers 
SERI export information services, 7:3607 (SERI/CP—763- 
1116) 
Information Dissemination 
SERI export information services, 7:3607 (SERI/CP—763- 
1116) 
Management 
Export management company services, 7:3614 (SERI/CP— 
763-1116) 
Marketing 
Export management company services, 7:3614 (SERI/CP— 
763-1116) 
Meetings 
Solar export management seminar proceedings, 7:3603 
(SERI/CP—763-1116) 
EXPOSURE CHAMBERS 
Design 


Modification of Rochester chambers for toxicological studies 
of concentrated oil aerosols, 7:5651 (CONF-8010202—2) 
EXPOSURE RATEMETERS 
See also DOSE RATEMETERS 
Performance Testing 
Instrument evaluation no. 19. Wogan Radix 2000 radiation 
survey meter, 7:5281 (NRPB-IE—19) 
Instrument evaluation no. 20. Unit inspection U3C radiation 
survey meter, 7:5282 (NRPB-IE—20) 
Specifications 
Instrument evaluation no. 19. Wogan Radix 2000 radiation 
survey meter, 7:5281 (NRPB-IE—19) 
Instrument evaluation no. 20. Unit inspection U3C radiation 
survey meter, 7:5282 (NRPB-IE—20) 
EXTENSIVE AIR SHOWERS 
Muons 
Relation between the number of muons and EAS size, 7:5703 
(INR—1787/6/PH/B/) 
EXTRACTION COLUMNS 
Specifications 
Collection of useful approximate equations for rough 
calculations relating to the design of pulsed columns and 
mixer settler cascades and for initial assessment of extraction 
results, 7:3339 (WINDSCALE-TRANS—830) 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON GASIFICATION PROCESS 
Bench-Scale Experiments 
Exxon Catalytic Coal-Gasification Process development 
program. Quarterly technical progress report, July- 
September 1979, 7:3136 (DOE/ET/13005—T11) 
Catalysts 
Exxon catalytic coal gasification process development 
program. Quarterly technical progress report, January- 
March 1980, 7:3135 (DOE/ET/13005—T10) 
Exxon Catalytic Coal-Gasification Process development 
program. Quarterly technical progress report, July- 
September 1979, 7:3136 (DOE/ET/13005—T11) 


Process Development Units 
Exxon Catalytic Coal-Gasification Process development 
program. Quarterly technical progress report, July- 
September 1979, 7:3136 (DOE/ET/13005—T11) 
EXXON LIQUEFACTION PROCESS 
Industrial Medicine 
Exxon donor solvent industrial hygiene-occupational medicine 
program, 7:3226 (CONF-801143—) 


F CODES 
Sensitivity Analysis 
Sensitivity analysis of the terrestrial food chain model FOOD 
III, 7:5576 (AECL—6794) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NU 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES 
See TEST FACILITIES 
FAILURE MODE ANALYSIS 
Systemic-event tree methodology employed in the interim 
reliability evaluation program (IREP) (PWR; BWR), 7:4319 
(SAND—81-2073C) 
FALLOUT 
(For radioactive fallout only.) 
See also GLOBAL FALLOUT 
A 


utoradiography 

The nature of individual radioactive particles. i. Surface and 
underground ABD particles from Operation Jangle, 7:5355 
(AD—828637) 

Deposition 
Ship-shielding studies, 7:5351 (AD—357967) 

Gamma Radiation 


Gamma rate versus time, 7:5349 (AD—338330) 
Radiation Hazards 
Physical factors and dosimetry in the Marshall Island radiation 
exposures, 7:5428 (AD—338337) 
Radionuclide Migration 
Distribution and intensity of fallout. Final report, 7:5395 
(AD—361836) 
Physical factors and dosimetry in the Marshall Island radiation 
exposures, 7:5428 (AD—338337) 


Operations of the fallout group of project 50.3, 7:5394 (AD— 
252267) 
FANS 
See BLOWERS 
FAR INFRARED RADIATION 
Research Programs 
Theoretical plasma physics and far-infrared research in the 
Sydney University School of Physics, 7:6387 (INIS-mf— 
6424) 
FAR ULTRAVIOLET RADIATION 
(Wavelength range 2000-400 A.) 
Biological Effects 
Z-DNA: vacuum ultraviolet circular dichroism, 7:5477 
FARADAY CUPS 
Electron beam parameters monitoring in a three-magnet system 
for shaping on a spectrometer target, 7:5095 (INIS-mf— 
6160) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM EQUIPMENT 
Fuel Substitution 
Eucalyptus experiment, 7:4595 (CONF-801030—(Vol.1)) 
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Investigations and results with MWM pilot-ignition ethanol 
combustion system, 7:4599 (CONF-801030—(Vol.1)) 
Use of sunflower seed oil in diesel engined tractors, 7:3628 
(CONF-801030—(Vol.1)) 
Gas Turbine Engines 
Heavy-duty engines analysis, study 4: a preliminary market 
analysis for gas-turbine applications in the farm market, 
7:4550 (ANL/CNSV-TM—81) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also BFS REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
IBR-2 REACTOR 
SEFOR REACTOR 


Fuel Assemblies 
Velocity, pressure and temperature fields in fuel assemblies of 
fast reactors while blocking clear opening, 7:4285 (INIS- 
SU—16) 
Group Constants 
Constant software for the NF-6 complex, 7:4182 (NIIAR— 
49(408)) 
Reactivity 
Application of the neutron pulse technique for reactivity 
measurement in fast zero power reactors, 7:4116 (FEI— 
1028) 
Reactor Kinetics 
Adaptation of one variant of the nodal method to multigroup 
neutron calculations of fast reactors, 7:4183 (UJV—5294- 
R,A) 
Constant software for the NF-6 complex, 7:4182 (NIIAR— 
49(408)) 
Fission energy of uranium isotopes and transuranium elements, 
7:4172 (IAE—3230/3) 
Reactor Physics 
Adjustment of group sections based on integral experiments in 
fast benchmark assemblies, 7:4165 (BNL-NCS—51363-Vol.1) 
Reactor Safety 
Safety analysis and related studies, 7:4325 (AAEC- 
LIB/Trans—719) 
FAULT TREE ANALYSIS 
Algorithms 
Method for the estimation of the residual error in the SALP 
approach for fault tree analysis (Sensitivity analysis by list 
processing), 7:6597 (EUR—6750) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Economic Analysis 
Evaluation of the commercial FBR introduction date, 7:4122 
(PNL—3597) 
Research Programs 
Fast-mixed spectrum reactor. Progress report for 1980, 7:4084 
(BNL—51391) 
FEDERAL BUILDINGS 
Energy Efficiency Standards 
Energy-performance targets for federal buildings: energy-target 
bands for new postal facilities. Final report, 7:4475 
(ANL/ENG—81-02) 
Waste Management 
Proposed draft document for GSA office waste removal and 
procurement of densified refuse derived fuel for use as a 
supplemental fuel in GSA-operated boilers, 7:3581 
(DOE/CS/20167—8) 
Waste Product Utilization 
Proposed draft document for GSA office waste removal and 
procurement of densified refuse derived fuel for use as a 
supplemental fuel in GSA-operated boilers, 7:3581 
(DOE/CS/20167—8) 
FEDERAL REPUBLIC OF GERMANY 
Bilateral Agreements 
Arrangement between the Health and Safety Executive of the 
United Kingdom of Great Britain and Northern Ireland and 
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the Minister of the Interior of the Federal Republic of 

Germany for a continuing exchange of information on 

significant matters pertaining to the safety of nuclear 

installations and on collaboration in the development of 

regulatory safety criteria, 7:4281 (INIS-mf—6140) 
Energy Source Development 

Objectives and first results of the German Federal Alcohol 
Fuels Project, 7:4639 (CONF-801030—(Vol.2)) 

Fuel Cycle 

German and international standardisation effects in the field of 

the nuclear fuel cycle, 7:4153 (FS—79-20-T) 
Methanol Fuels 

Objectives and first results of the German Federal Alcohol 

Fuels Project, 7:4639 (CONF-801030—(Vol.2)) 
Radioactive Waste Management 

State agencies for the collection of radioactive waste, 7:3396 

(FS—79-20-T) 
Radioactive Waste 

Storage and solidification of MAW/LAW in underground 
caverns. Order of events for project discussion on March 12- 
13, 1980 at the KfK, 7:3351 (ORNL-tr—4780) 

Radioactive Waste Storage 

Situation of the Asse test site as a national interim storage site, 
7:3402 (FS—79-20-T) 

Storage and solidification of MAW/LAW in underground 
caverns. Order of events for project discussion on March 12- 
13, 1980 at the KfK, 7:3351 (ORNL-tr—4780) 

Salt Deposits 

Situation of the Asse test site as a national interim storage site, 

7:3402 (FS—79-20-T) 
FEED MATERIALS PLANTS 
Abandoned Sites 

Engineering assessment of radioactive sands and residues, 
Lowman Site, Lowman, Idaho, 7:3380 (DOE/UMT—0118) 

Engineering assessment of inactive uranium mill tailings, Green 
River Site, Green River, Utah, 7:3376 (DOE/UMT—0114) 

Summary of the engineering assessment of radioactive sands 
and residues, Lowman Site, Lowman, Idaho, 7:3381 
(DOE/UMT—0118S) 

Environmental Impacts 

Engineering assessment of inactive uranium mill tailings: Falls 
City site, Falls City, Texas, 7:3372 (DOE/UMT—0111) 

Engineering assessment of inactive uranium mill tailings: 
Mexican Hat site, Mexican Hat, Utah. Summary, 7:3369 
(DOE/UMT—0109S) 

Engineering assessment of inactive uranium mill tailings: 
Mexican Hat Site, Mexican Hat, Utah, 7:3368 
(DOE/UMT—0109) 

Engineering assessment of inactive uranium mill tailings: Slick 
Rock sites, Slick Rock, Colorado, 7:3377 (DOE/UMT— 
0115) 

Engineering assessment of inactive uranium mill tailings: 
Phillips/United Nuclear site, Ambrosia Lake, New Mexico, 
7:3374 (DOE/UMT—0113) 

Environmental assessment related to the operation of Hansen 
uranium mill project, WM-24, Cyprus Mines Corporation, 
7:3326 (NUREG—0749) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Falls City site, Falls City, Texas, 7:3373 
(DOE/UMT—0111S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Belfield Site, Belfield, North Dakota, 7:3382 
(DOE/UMT—0122S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Slick Rock sites, Slick Rock, Colorado, 7:3378 
(DOE/UMT—0115S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Phillips/United Nuclear site, Ambrosia Lake, 
New Mexico, 7:3375 (DOE/UMT—0113S) 

Licensing 

Environmental assessment related to the operation of Hansen 
uranium mill project, WM-24, Cyprus Mines Corporation, 
7:3326 (NUREG—0749) 

Mill Tailings 

Chemical characterization and hazard assessment of uranium 

mill tailings, 7:3455 (LA-UR—81-2731) 
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ineering assessment of inactive uranium mill tailings: New 
and Old Rifle sites, Rifle, Colorado, 7:3366 (DOE/UMT— 
0108) 

Engineering assessment of inactive uranium mill tailings: Falls 
City site, Falls City, Texas, 7:3372 (DOE/UMT—0111) 

Engineering assessment of inactive uranium mill tailings: 
Mexican Hat site, Mexican Hat, Utah. Summary, 7:3369 
(DOE/UMT—0109S) 

Engineering assessment of inactive uranium mill tailings: 
Mexican Hat Site, Mexican Hat, Utah, 7:3368 
(DOE/UMT—0109) 

Engineering assessment of inactive uranium mill tailings: 
Lakeview site, Lakeview, Oregon, 7:3370 (DOE/UMT— 
0110) 

Engineering assessment of inactive uranium mill tailings: Slick 
Rock sites, Slick Rock, Colorado, 7:3377 (DOE/UMT— 
0115) 

Engineering assessment of inactive uranium mill tailings: 
Phillips/United Nuclear site, Ambrosia Lake, New Mexico, 
7:3374 (DOE/UMT—0113) 

Removal of radioactivity and mineral values from uranium mill 
tailings, 7:3413 (LA-UR—81-2732) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Falls City site, Falls City, Texas, 7:3373 
(DOE/UMT—0111S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Belfield Site, Belfield, North Dakota, 7:3382 
(DOE/UMT—0122S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Lakeview Site, Lakeview, Oregon, 7:3371 
(DOE/UMT—0110S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Slick Rock sites, Slick Rock, Colorado, 7:3378 
(DOE/UMT—0115S) 

Summary of the engineering assessment of inactive uranium 
mill tailings: Phillips/United Nuclear site, Ambrosia Lake, 
New Mexico, 7:3375 (DOE/UMT—0113S) 

Technico-economic analysis of uranium-mill-tailings 
conditioning alternatives, 7:3414 (LA-UR—81-2733) 

Radioactive Waste Management 
Management of uranium refining wastes, 7:3441 
FELDSPARS 
Chemical Analysis 

Determination of trace amounts of selenium in minerals and 
rocks by flemeless atomic-absorption spectrometry, 7:4840 
(JEN—472) 

FERMENTATION 
Batch Culture 

Impact of differing raw materials and alternate fermentation 
methods on process designs for the production of fuel grade 
ethanol, 7:3543 (CONF-801030—(Vol.1)) 

By-Products 

Economics of fuel ethanol from beet, 7:3547 (CONF-801030— 

(Vol.1)) 
Continuous Culture 

Impact of differing raw materials and alternate fermentation 
methods on process designs for the production of fuel grade 
ethanol, 7:3543 (CONF-801030—(Vol.1)) 


Economics of fuel ethanol from beet, 7:3547 (CONF-801030— 
(Vol.1)) 


Industrial efficiency of alcohol fermentation: a comparative 
study, 7:3552 (CONF-801030—(Vol.1)) 
on 
Improvement of alcohol fermentation, 7:3541 (CONF-801030— 
(Vol.1)) 
Process Control 
Biological control of alcohol fermentation at the industrial 
level (In Portuguese), 7:3545 (CONF-801030—(Vol.1)) 
Impact of differing raw materials and alternate fermentation 
methods on process designs for the production of fuel grade 
ethanol, 7:3543 (CONF-801030—(Vol.1)) 
Solar Process Heat 
Direct application of solar energy to alcohol fuel production, 
7:3625 (CONF-801030—(Vol.1)) 


FERMI GAS 
Statistical Mechanics 
Ground-state pressure of an ideal Fermi gas, 7:6341 (UM-P— 
78/59) 
FERRATES 
See IRON OXIDES 
FERRITIC STEELS 
Cracks 
Correlation between segregation and cold cracking. 4. MPA 
seminar on safety of pressurised light water reactor 
containments, 5 October 1978, 7:4053 (RISLEY-Trans— 
4253) 
FERROMAGNETIC MATERIALS 
Films 
Calculation of ultracold neutron pulsed storage with 
ferromagnetic shutters, 7:6255 (JINR—R-3-80-398) 
Research 
Research laboratories annual report 1978 and 1979, 7:4675 
(IA—1356) 
FEYNMAN DIAGRAM 
Gauge Invariance 
Three-loop calculations in non-Abelian gauge theories, 7:5878 
(JINR—E-2-80-483) 


New method of regularization of Feynman diagrams, 7:5907 
(INIS-SU—3) 
FEYNMAN PATH INTEGRAL 
Relativistic Range 
Note on relativistic Feynman-type integrals, 7:6321 (JINR—E- 
2-12950) 
FFTF REACTOR 
Leak Detectors 
Leak testing at Westinghouse Hanford Company for the Fast 
Flux Test Facility (FFTF), 7:4231 (HEDL-SA—2487) 
Pumps 
Hydrodynamic design report intermediate size inducer pump 
for sodium operation, 7:4102 (DOE/SF/76026—T44) 
Rotordynamics of the intermediate size inducer pump (ISIP), 
7:4109 (DOE/SF/76026—T80) 
Stress Analysis 
Quarterly newsletter of FFTF project stress analysis, 7:4117 
(HEDL-SA-TN—3) 
FIBER OPTICS 
Performance Testing 
Results of studies of fiber-optic links for MFTF, 7:6562 
(UCRL—86065) 
FIELD EFFECT TRANSISTORS 
Crystal Defects 
Transient conductance spectroscopy measurements of defect 
states in y-irradiated n-channel silicon field effect transistors 
with possible -y-dosemeter applications, 7:4950 (AAEC/E— 
504) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
Quantum Mechanics 
Propositional systems in local field theories, 7:5940 (KFKI— 
1980-42) 
Renormalization 
Critical phenomena and renormalization group transformations, 
7:5897 (INIS-mf—6084) 
FILLERS 
Comparative Evaluations 
Use of filler materials to aid spent nuclear fuel dry storage, 
7:3340 (AGNS—35900-1.3-143) 
Thermal Analysis 
Use of filler materials to aid spent nuclear fuel dry storage, 
7:3340 (AGNS—35900-1.3-143) 
FILM BOILING 
Temperature Dependence 
Comparison of experimental data on the minimum film boiling 
temperature for spheres, 7:4938 (CTO—1753) 
FILMLESS SPARK CHAMBERS 
Image Processing 
Data compression at filmless readout of the streamer chamber 
information. 1. Methodical aspects and general concepts of 
compression, 7:5267 (JINR—R-10-80-162) 





